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The British 


The National Physical Laboratory, 
Teddington, near London, has now been 
in operation rather more than 12 years. 
Financially it is dependent partly on gov- 
ernment grant, partly on private dona- 
tions and partly on fees for work un 
dertaken. The Institution of Civil Engi- 
neers, for instance, has for some years 
contributed $2500 per annum for engi- 
neering research and the Institution of 
Mechanical Engineers $1000 similarly for 
alloys research, while private benefactors 
have not been wanting. Nevertheless 
funds are needed for further expansion. 
! Bushy House, still forming offices, was 
for long the home of the several depart- 
ments. Now practically each section has 
its own building—comparatively light 
structures with northern-light, weave- 
shed roofs. The various departments in- 
clude engineering, metallurgy and metal- 
lurgical chemistry, physics and Kew ob- 


servatory, each under its own super- 
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The great work of England's 
Physical 
The special machines and meth- 


National Laboratory. 


ods used to make precision 
screws and test screw threads, 
thread plugs, taps and external 


and internal cylindrical gages. 




















trial purposes. At a first glance the work 
might seem to be of too scientific a char 
acter for the working engineer. The test- 
ing of gages, etc., is, however, obvious! 
utilitarian and investigations undertaken 
by the laboratory authorities are, as a 
matter of fact, all of direct practical ap 
plication, sometimcs of a particularly in- 
teresting character. 























Fics. 1 AND 2. BriTisH STANDARD SCREW CUTTER AND TESTING MACHINE 
APPANGED Fi Power Driv! 
intendent. The physics department /: For instance while the wedging effect 
split again into the electricity, electro- possible with gap gages will be easil) 
technics, thermometry, metrology, optics recognized, it is probable that few ma- 
and tide prediction divisions. No attempt chine-shop engineers using balls as 


is made in this article to deal with any 
section apart from engineering and 
metrology. 


PURPOSE OF THE LABORATORY 


The purpose of the laboratory as a 
whole is to test and verify instruments 
and appliances relating to physical 
science, to meintain standards of 
urement, and to determine physical con- 
stants and data for scientific and indu 


meas- 


gages, in recognition of the extreme ac 


curacy with which they are produced 
commercially, would be aware that even 
a hardened steel ball of say 3<-in. diam 
eter, may, according to the laborator, 


officials, be compressed by wedging ac 
tion 0.0003 in. or more with ordinary 
hand pressures. Yet this is a 
be learned from 

The officials have pointed out that in 


the use of spherical-ended length gages 


lesson to 


the laboratory, 


Physical Laboratory 


and also cylindrical gages, corrections are 
necessary if comparisons are to be made 
with flat-ended gages, particularly, of 
course, if a measuring machine is used 
The rule is ts 
like ob 
naturally 


that can exert pressure. 
or compare like with 
The compression is 
greatest with gages of largest curvatures, 
that is of smallest radii. 


measure 


jects. 


SOME IMPORTANT INVESTIGATIONS 

The work of the engineering depart 
ment is of a varied character, ranging 
from the determination of the specific 


heat of superheated steam to the effects 
of wind pressure on structures. In the 
determination of strengths 
under direct and _. al- 
ternating Dr. T. E. Stanton 
the acting director of the laboratory, 
Leonard Bairstow and others, have veri 
fied and extended the 
Wohler and Bauschinger and, it may be 
said, placed Great Britain in the fore- 
front again in these matters. 
Adequate room cannot be found for a 
record of the work in th\s direction. Much 
of it has been communicated to the engi- 
neering societies of Great Britain. Space 
may be made to note the work on impact 
tests, for which purpose the Laboratory 
has four impact machines, two specially 
designed by Dr. Stanton. He has 
cluded that no quality is brought out by 
such tests that could not be just as well 
detected by 
vantage of impact testing being the quick 
determination of relative 


experimental 
of materials 


stresses 


classic works of 


once 


con- 


ordinary tensile tests, the ac 


eas) resistance 
to shock 

As to stress alternations, in  pposition 
to some Stanton holds 
that stress range is not changed by speed 


authorities, Dr. 
of alternation. Mr. Bairstow guve what 
is considered the first experimental proof 
of the theory that extension of any speci 
men changes the elastic limit of the ma 
terial under treatment 

latest investigations related 
to the efficiency of welded joints. 
167 joints were submitted by 16 firms and 
tested both for strength and fatigue qual 


One of the 
Some 


ities. In iron, hand-welded and electric 
illy welded joints each had an efficiency 
of rather more than 89 per cent. In steel, 
however, while hand-welded joints had 
a percentage strength of about 81.6, the 
electrically welded joints had an effi 
ciency of 93.4 per cent [hese are mean 
values expressed in proportion to the 


strength of the original material Oxy 


icetvlene joints were not comparable with 


the joints made by hand or electrically 


The fatigue tests were carried out by 
the Wéhler method and it was concluded 
that for speeds of 200 to 2200 r.p.m., 


there wes no practical difference in fa 


thet is, difference dve to 


tigue strength, 


variations of speed. The tensile streneths 







































showed want of uniformity in the mater- 
ial near the weld, but the fatigue tests 
suggested that this does not really affect 
resistance to reversals of stress. The 
number of defective joints discovered 
suggested that each important joint 
should be subject to a proof load. 


COMMERCIAL TESTING 


Besides special investigations, the en- 
gineering section undertakes much com- 
mercial testing. For example, ordinary 
pressure gages can be tested for accuracy 
by direct comparison with a mercury col- 
umn up to 250 Ib. to the square inch, or, 
with a weighted piston up to 10 tons 
(22,400 Ib.) to the square inch; or gages 
can be compared with standard instru- 
ments throughout the scale, or with 
standard gages at two or three points 
rear that for which the gage is com- 
monly to be used. 

The engineering department is working 
in conjunction with the British Advisory 
Cominittee for Aéronautics, and in a cor- 
rugated-iron building about 80 ft. square 
a special whirling table has been erected 
for testing model propellers. This table 
is carried on a vertical shaft in ball 
bearings and hag two arms, one 30 ft. 
long and the other counterweighted, . [0 
ft. long. The armseare of steel tubing, 
tapering from 1™% in. in diameter, with 
struts and wire ties. 

At atout half its length the 30-ft.: arnr 
carries a small electric motor, witch 
drives a horizontal propeller shaft at the 
end of the arm through a cord. This 
shaft is tangential to the circle described 
by the arm. The table itself is driven by 
a 14-b.hp., variable-speed motor through 
a worm gear. The torque is registered 
on a drum and the speed can, of course, 
be read by observers. 

The propeller thrust is taken by a heli- 
cal spring and when it exceeds the 
strength of the spring, electric contact is 
made and a red signal lamp (watched 
through a telescope) goes out, while di- 
rectly the thrust rises beyond that point 
a green lamp lights up. 

A further example of the practical in- 
vestigations undertaken by this depart- 
ment occurs in the test on 5¢-in. diameter 
British standard fine, British standard 
Whitworth, United States standard (Sell- 
ers) and United States Sharp V-threads, 
for the purpose of determining resistance 
to impact, a falling weight being arranged 
to put the screws in tension and in 
shear. 

Torsion tests and ordinary statical ten- 
sile tests were also made. Five differ- 
ent materials were used, 165 test speci- 
mens being required. The materials were: 
Commercial mild steel, maximum tensile 
stress 24 tons (54,000 Ib.) to the square 
inch, extension on 2-in., 40.5 per cent.; 
29.5-ton (66,000 Ib.) steel, 39 per cent. 
extension; 40-ton (90,000 Ib.) steel, 28 


per cent. extension; 53-ton (119,000 Ib.) 


AMERICAN MACHINIST 


steel, 19 per cent. extension; and oil- 
hardened steel of 86 tons (192,000 Ib.) 
maximum stress with 12.5 per cent. ex- 
tension. 

In all cases the British standard fine 
thread withstood the tests best. The 
others changed places according to the 
material. For the commercial steel, for 
instance, the values of the specimens, as 
shown by the number of blows required 
io fracture, were as follows: British 
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standard fine thread, 100; standard Whit- 
worth, 76; United States standard, 83; 
and American Sharp V-thread, 78. For 
the 29-ton material the values were rela- 
tively 100, 68, 67 and 78, and for the 40- 
ton material 100, 57, 55 and 14. 


INVESTIGATION OF FITS AND TOLERANCES 


Through the investigations of H. H. 
Jeffcot and S. W. Attwell, of the metrol- 
ogy division, some idea’ can be gathered 
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Fic. 5. MACHINE FOR MEASURING SCREW THRFADS, PLUGS AND TAPS 
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of the degree of accuracy in workman- 
ship prevailing in Great Britain. Some 
13 important engineering firms submitted 
about 800 samples and shops were visited, 
mainly in connection with the British En- 
gineering Standards Committee, for the 
purpose of determining the tolerance usu- 
al in cylindrical work. Incidentally the 
differences between the size produced by 
the workmen and the dimensions sought 
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100-ton testing machine in the engineer- 
ing department of the laboratory. The 
material was then ground to chisel-shape 
and was used for sharpening pencils, 
thus showing that modern metallurgical 
methods have been “successful in produc- 
ing bronze cutting tools.” 

Similarly the hardened-alloy material 
has displaced hardened steel for balls 


as contact pieces in a measuring ma- 
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were determined for a number of 
tranches of engineering work. 

For all specimens the average error 
was 0.0016 in. for shafts and 0.0018 in. 
for holes, the pieces ranging up to 12 
in. in diameter. Small tools were natur- 
ally closest to size, with errors in shafts 
of 0.0005 in. and twice that for holes. 
High-speed engines and dynamos had er- 
rors of 0.0011 in. for shafts or 0.001 in. 
for holes, gun mountings following close- 
ly. Marine engines were next, and in 
large machine tools the errors approxi- 
mated those in locomotives. It is noted, 
too, that ground shafts, with errors of 
0.0011 in., were more accurate as re- 
gards size than turned shafts, with er- 
rors of 0.0019 in. Somewhat similar tests 
have been made on screw threads. 

The work of the metallurgical depart 
ment does not fall within the survey of 
this article. Reference, however, may be 
made to recent researches undertaken 
by Dr. W. Rosenhain and S. L. Archbutt, 
on certain alloys of copper, aluminum 
and manganese. At a meeting of the 
English Institution of Mechanical Engi- 
neers, a hard-drawn rod of one of these 
allovs was exhibited; it had been further 
hardened by compression laterallv in the 
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chine. Being nonmagnetic, the alloy 
avoids difficulties arising out of the ac- 
cumulation of fringes of magnetic matter, 
which interfere with sharpness of con- 
tact. 


TESTS OF THE SWEDISH GAGES 


The Johansson, or Swedish gages, were 
treated at considerable length in the 
AMERICAN MACHINIST, Vol. 33, Part 2, 
and it will be recalled that various com- 
binations of them were demonstrated. For 
the working engineer there was no per- 





. DETAILS OF CROSS-SLIDES 


ceptible difference in total length betwee 
a single block of a given size and a num- 
ber of blocks run together to the same 
reputed dimension. Nevertheless, it has 
been shown that the true total length is 
somewhat smaller than the sum of the 
reputed components. 

The suggestion has been made that the 
differences are due to films of vapor and 
gas, which are squeezed out. This, of 


f= . 
a >- 5mm. Apart 


Crossiines 
Silver Wire 














1Steel Focusing 
-crew and Split 
Stee! Nut 


Am Macrinist 


DETAILS OF MEASURING MACHINE FOR SCREWS, THREAD PLUGS AND TAPS 


‘course, is quite in accordance with the 


theory of H. M. Budgett that the holding 
effect of such plane surfaces is due, not 
to the molecular attraction, but chiefly to 
liquid and surface tension, plus atmos- 
pheric effects. At Teddington, the flat- 
ness of surfaces is usually tested optical- 
lv, but in the case of the Johansson gages 
and articles of comparable size, an elec- 
trical measuring machine, invented by Dr 
P. E, Shaw, can be employed. Neither 
in variation of flatness nor in want of 
parallelism did the errors in the labora- 
tory set of the Johansson gages reach 
9.00001 in. 

Again, out of the complete set of 81, 
only four gages differed from standard 
value at standard temperature by more 
than the limit meritioned. The electrical 
machine referred to gives indications by 
means of a telephone. A surface-plate 
hase carries two micrometer screws with 
platinum-iridium contact pieces. The 
table has movement of rotation and trans- 
lation. 

To determine the parallelism of gage 
surfaces, either micrometer is adjusted 
until electric contact is made under an 
clectromotive force of 0.05 volt. Local 
irregularities from the general surface are 








measured to about 0.0001 mm. (say, 
0.000004 in.). Accurate plates by Loewe 
check the general surface in the usual 
workshop. fashion, that is, by rubbing. 
Where the surfaces are sufficiently good 
as reflectors, optical methods are pre- 
ferred for testing accuracy. 

Work of the laboratory being contin- 
tied is the testing of the abrasion-resist- 
ance qualities of materials. Here the 
specimen in the form of a ring is placed 
hetween three double-conical, hardened- 
steel rollers, which make line contact 
about in. long on each side of the 
cone. No abrasive is used. The rollers 
are driven rapidly from an ordinary lathe 
head and Oldham coupling, and an abra- 
sion test, which removes from ordinary 
rail steel about '4 gram of material, takes 
about 20 min. It has been pointed out 
that the softer the steel the smaller the 
amount of material abraded during the 
early stage and the greater the deforma- 
tion of surface. Sooner or later, how- 
ever, equal amounts of material are re- 
moved in equal times. 


GAGING SCREW THREADS 


The metrology section is completely 
equipped for gaging screw threads, al- 
though the problem of small threads re- 
mains to be completely solved, that is 
as regards easy and quick methods. The 
largest machine in this section is the 
Whitworth guide screw machine, which 
will correct and gage threads up to four 
feet long by six inches in diameter, and 
a half-inch pitch. This machine was de- 
signed and made for the British War 
Office work by Armstrong, Whitworth 
& Co., Ltd., Manchester, and its spe- 
cial feature is that the screw to be cut 
or measured is coaxial with the lead 
screw. 

By its means lead screws with no 
greater error than 0.0002 in. in 36 in 
can be produced. The pitch is found to 
be practically constant. It is, therefore, 
concluded generally that no loss of ac- 
curacy will occur in. say six years, pro- 
vided good steel is used. On the other 
hand, with materials more of an alloy 
character there is often a steady molec- 
ular change. For instance with invar, 
with its low coéfficiest of heat expan- 
sion, the change may be six parts in 1.,- 
000,000 during the first year, the rate of 
change lessening with time, so that the 
curve of change eventually becomes al- 
most straight. 

Thus invar length standards, according 
to Dr. C. E. Guillaume, associate di- 
rector of the Bureau International des 
Poids et Mesures, may change by 0.00003 
in. in 2000 days if of unannealed ma- 
terial, with evidence of further change, 
or if annealed 0.000012 in. in 2000 days. 
then remaining practically constant. In 
the Whitworth machine the screw to be 
cut or gaged is bolted direct on the end 
of the lead screw and the drive is by an 
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electric motor’ coupled up: The lead 
screw is easily disconnected and can be 
rotated by handwheel, so that the machine 
is used for measuring direct to 0.000! 
in.. “As a cutting tool its use is for cor- 
recting threads that have already been 
cut. 

Standard lead screws have been pro- 
duced by its means for the British War 
Office and also for Armstrong, Whit- 
worth & Co. and other firms. The pro- 
cess takes, say, three weeks, and 14 tools 
are employed, differing in width by 0.004 
in., rather more than 100 cuts being 
taken. The first lead screw used was 
made by the Armstrong company. This 
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the guide screw in the ordinary fashion 
and thus it is possible to get the pitch in 
terms of the line standard. The method 
is not suited for small machines, as the 
microscope might tilt on the bed. In this 
machine it has a specially solid support 
to prevent any such action. For cutting 
purposes the speed of the machine is 
four r.p.m. The machine was originally 
prepared for the British War Office to 
avoid some little difficulty in getting in- 
terchangeability in the interrupted 
threads of gun breeches. 

Besides the standard lathe, the labora- 
tory has a machine for testing pitchcs of 
rather smaller screws. These may be 

















Fic. 8. ARRANGEMENT OF MIRROR TO FLLUMINATE SCREW 


was tested for accuracy of pitch and a 
compensating bar was prepared by means 
of which the guide screw actually em- 
ployed was cut. This again was cali- 
brated, half-inch lengths being taken, and 
another compensating bar fixed to the 
lathe so that the degree of accuracy men- 
tioned above was obtained. 

The method of compensation is to ad- 
vance or retard motion by giving the nut 
of the lead screw part rotation in one 
direction or another as required. The 
nut carries an arm, the free end of which 
supports a roller which bears on the com 
pensating bar fixed on the front of the 
lathe bed. If the top surface of this bar 
were parallel with the axis of the screw 
the nut, of course, would be unaffected. 
A rise in the surface lifts the arm and 
turns the nut in one direction, while, 
similarly, a fall rotates it the opposite 
way. The accuracy of the machine is 
tested against line and end standards. 

The method with line standards is to 
hold a viewing microscope on the too! 
rest while the line standard is supported 
rigidly below. The tool rest is moved by 


placed between centers, with a bed in 
front carrying a master screw, along 
which a carriage can be moved bearing a 
microscope. With these machines the 
lead screws of lathes can be checked, 
not necessarily by removing and trans- 
porting the screw, but rather by cutting a 
trace on a steel cylinder, the trace it- 
self being tested. 

Another machine is for measuring 
diameters of screws, coils, etc. Here 
again the piece to be tested is held be- 
tween centers. On a bed below is a 
cross-carriage which is practically a 
measuring machine bearing two opposing 
heads, with axes central and at right 
angles with the screw to be tested. These 
heads can be moved to any position along 
the bed. Spirit levels indicate when 
abutment is made with the piece under 
test. Readings are taken on both sides. 
Thus by moving the carriage along the 
screw or coil, diameter variations can be 
explored and, by inserting in its place a 
cylinder of known dimensions, the abso- 
lute dimensions of the test piece can be 
determined. 
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THE STANDARD SCREW CUTTING LATHE 


The standard screw lathe was designed 
as to details by R. Matthews of the Man- 
chester firm, in conjunction with a gov- 
ernment committee appointed to con- 
sider the interchangeability of large 
screws. The machine is shown in back 
and front views in Figs. 1 to 4, which ‘%l- 
lustrate the method of screw cutting. 
The lathe is supported on a continuous 
base plate A by the three adjustable set- 
screws C carried in bosses on a deep 
girder B which is of latticed longitudinal 
section, with flanges at the top and bot- 
tom and also at the sides of the cross- 
webs. On this the bed D is bolted as 
at E; it is designed with a view to avoid- 
ing distortion when under cut or througn 
change of temperature. 

The lead screw F is carried central and 
is 4% in. in diameter, \2-in. pitch, the 
thread section through the axis of the 
screw being '4x'4 in. The nut is 14 in. 
long and the maximum traverse is 3 ft. 
The thread part is of bronze, carried in 
a steel sleeve of the same material as 
that used for the screw. The screw G 
to be tested or cut is coupled direct to 
the master screw. On the nut sleeve K 
an arm L projects, with a weight, to bear 
on a cam bar M fixed to the-bed for cor- 
recting the master screw, a vertical varia- 
tion of about 0.2 in. in the correcting 
bar giving 0.001-in. motion to the nut. 

For the purpose of taking up end play, 
the nut is split transversely, the halves 
bearing respectively on the back and 
front of the screw thread. Two steel 
rods N transmit the nut motion to a saddle 
O which carries the cutting tool on a 
cross-slide at P, the tool being reversed 
to avoid chatter. Transverse bridges, as 
H, were originally arrafiged to carry a 
bar T placed over the leading screw or 
over the screw under test. A sliding car- 
riage on this bar was connected to the 
saddle mcved by the master screw, or by 
a feeler in the thread of the screw under 
test. Thus the regularity of the threads 
in either screw could be examined. 

A microscope V over a scale on the 
fixed bar or end-measuring rod Y be- 
tween the abutments X on the moving 
slide and a micrometer head W on the 
bar could be used. This method, how- 
ever, has been definitely abandoned. The 
screw and rods are hollow so that water 


can be circulated if desired, and the 
slides are adjustable. For the purpose of 
calibrating the master screw, the tool 


saddle is fitted with contact faces for end 
measurement, both at back and front. 
and also with a micrometer microscope 
for reading on a standard scale over the 
center of the bed. 

A large pulley Q is carried in a pedes- 
tal R separate from the head and can be 
coupled to drive direct by electric motor, 
a Clements driver S actuating the master 
screw; or the pulley may be replaced by 
a divided handwheel and the screw ro- 
tated by hand. The scales used are of 
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iridio-platinum, inlaid in H-girder-section 
steel bars and are 40 in.. long, divided 
into 0.1 in. The machine is intended to 
work at 62 deg. F. and the scales are 
standard at that temperature. The screws 


cut are afterward compared with the 
master screw by an electric contact 
method, readings being taken on the 


divided handwheel mentioned above. 

For testing the pitch of smaller screws, 
as used in engineering contruction, by 
one method the screw is supported be- 
tween centers and a pointer on a small 
carriage on a slide in front is pressed in- 
to a thread, removed, and run along until 
the bottom of the thread is again reached, 
the longitudinal movement shown on a 
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divided wheel indicating the pitch. With 
a vernier it is possible to read to 0.00001 
in., or to 0.0001 in. straightaway. 

An optical method, being quicker, is, 
however, preferred for small screws such 
as British Association pitches. The posi- 
tion of a cross line relative to the screw 
is viewed with a microscope, the line it- 
self being adjusted through 360 deg. and 
its movement in any direction being 
measured and indicated in the usual way. 
Any special difficulty is in determining 
the effective diameter, that is the length 
of a line square with the screw axis, and 
through it, terminated by the slopes of 
the thread. 

For this purpose the cross line is usu- 
ally turned so as to be parallel to the 
angle of thread, and is then moved 
bodily across by a distance that can be 
measured until it coincides with the other 
side of the same thread. The difference 
in readings of the cross line then deter- 
mines the effective diameter. The only 
difficulty, referred to again below, is to 
get the line to coincide with the screw 
angle. 





MEASURING SCREWS, THREAD PLUGS 
AND TAPS 


The machine used for measuring ordi- 
nary screw threads, screw gages and taps, 
was made by the Cambridge Scientific 
Instrument Co., Ltd., Cambridge, and the 
article under test is viewed through a 
microscope. This may be gathered from 
Figs. 5 and 6. In the field view of a 
microscope are cross wires or threads 
and, by positioning these wires, external 
diameter, root diameter, effective diam- 
eter, the inclination of the sides of the 
V and the pitch can be measured. 

The object is held in a self-centering 
split chuck, a set being provided as il- 
lustrated to suit screws of different size. 
This chuck is carried on the end of a 
spindle supported in V’s. This spindle is 
revolved by a milled head which, as 
shown in Fig. 5, carries a pointer, the 
milled head being divided into 72 divi- 
sions, each, of course, of five degrees, so 
that the angular rotation can be deter- 
mined. 

The pointer is triangular and is pivoted 
so that its weight assures that the vertical 
position shall be kept. The microscope is 
adjusted by micrometer, being focused 
initially so that the top end of the thread 
is in the middle of the field of view. Then 
to obtain correct views of the profile the 
microscope must be focused down by an 
amount equal to the radius of the thread. 
It will be seen that the screw can easily 
be adjusted for position under the micro- 
scope. 

In addition two motions with the mi- 
crometer are provided, one to move the 
screw along the direction of its axis by a 
total amount of 25 mm. (0.98425 in.) 
the micrometer screw enabling readings 
to be taken direct to 0.01 mm. (0.00039 
in.). A similar arrangement gives cross 
micrometer traverse. The carriage is ar- 
ranged with the upper and lower mem- 
bers supported direct on the same cast- 
iron base plate, not like the ordinary 
slide rest. 

The base plate has six facings, all 
scraped true to the same plane. Fig. 7 
illustrates the arrangement. Here A, B,C 
and D are the sliding surfaces between 
the bottom, or vertical, slide and the main 
bed, while E, F and G are the sliding 
surfaces between the upper or horizontal 
slide and the bed. These slides are kept 
in place by gravity. The bottom slide 
also bears against the vertical faces H 
and K on the bed plate, while the hori- 
zontal slide is maintained in position by 
a weight W acting through the upper 
slide. 

Thus the vertical slide moves in one di- 
rection only, while the horizontal slide, 
which bears the chuck, etc., for the screw 
has the same motion as the vertical slide 
and can also be shifted independently in 
the horizontal direction. The micrometer 
screw of the vertical slide is kept in con- 
tact with the bed plate by its own weight, 
while the upper slide is held against the 





















































































horizontal micrometer screw by the 
weight W. 

To determine the external or full- 
thread diameter the cross line in the 


field of the microscope is positioned just 
to touch the top and bottom of the screw 
as viewed, and the difference in the read- 
ings gives the diameter required. The 
root diameter is determined similarly, 
while for determining the pitch the cross 
wire is rotated to coincide with the side 
of the thread as viewed, and then moved 
horizontally till the next thread is sim- 
ilarly covered. Or with two intersecting 
cross wires the crossing position can be 
placed on the V of the thread at any 
given position and then moved axially 
along the screw until the same position 
on the next thread is reached. 

To determine the variation in pitch a 
number of observations must be made at 
different parts of the length and cir- 
cumference of the screw thread. For 
the effective diameter the wire may be 
set along the slope as for the pitch, and 
then moved square with that slope to 
the next thread; or one of the crossing 
wires may be set square with the axis 
of the screw and the crossing point of 
the wires may be moved, perpendicular 
to the screw axis, from a position on the 
angle of the thread on one side of the 
screw to the corresponding position on 
the opposite side. It is essential, in 
making determinations of effective diam- 
eter, that the illuminating pencil should 
be directed along the rake of the thread, 
and not at right angles to the axis of 
the screw. 

The first method of illuminating the 
screw thread under observation, that is 
by means of a plain mirror which will 
throw the light in any required direction, 
is shown in Fig. 8. For very accurate 
determinations, say up to 0.0001 in., in 
the case of effective diameters, the labor- 
atory authorities found it necessary to 
have a pencil of light of small angle, the 
source of light remaining in position in a 
fixed plane during a measurement. The 
system shown in Fig. 9 was, therefore, 
devised and is in use. The same type of 
machine is manufactured by the Cam- 
bridge firm in two sizes, one for screws 
up to % in. in diameter, the other for 
screws up to 1% in. in diameter. 


MEASURING LARGE SCREW 


For measuring larger screws mechan- 
ical methods are employed, the full 
diameter by means of a measuring ma- 
chine direct, and the core diameter by 
placing two small slightly rounded 
wedges or blunt knife .edges in the 
thread, with a third on the opposite side 
midway between the others. It is the 
three-wire method in effect. Readings 
are taken in the usual way, using a grav- 
ity piece with the machine. The knife- 
edge pieces being of known dimensions, 
the core diameter can be calculated. 


Here, as is stated, a gravity piece is 
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used, but generally the laboratory author- 
ities prefer a tilting spirit level or an op- 
tical lever in the form of a _ twisting 
mirror. 

For the effective diameter the same 
method is used as for the core except 
that three cylinders of known diameter 
are employed. To determine the thread 
angle a pivoted lever is set at 27'% deg., 
that is, at half the Whitworth angle, and 
this is moved by the carriage on the 
measuring screw so as to make contact 
along the screw, any change of the thread 
angle being indicated by the movement 
of the lever, which at the gage end bears 
against the slope of the screw. 

For gaging internal threads up to 
about 3 in. in diameter, a chuck can be 
used to support the nut or internal 
screw, and this takes a test piece which 
can be moved along inside the screwed 
hole as for external threads. But in the 
smaller sizes at least, the core diameter 
is preferably determined by special ex- 
panding plugs, one for each size. Each 
plug has a cylindrical body which enters 
easily into the nut, and along this plug 
is cut a rectangular slot parallel with 
the axis, this slot in turn taking a 
slightly tapered wedge piece, which can 
be pushed along to press a third piece 
into contact with the threads. The posi- 
tion of the wedge being noted, the plug, 
etc., can be withdrawn; comparison with 
the standard plug gives the core diam- 
eters. 

The outer surface of the sliding piece 
is rounded, the radius curvature being 
slightly less than that of the nut. To 
determine the full diameter the plain ad- 
justable piece is replaced by one bearing 
a single point which enters the thread. 
For the effective diameter a truncated 
cone of 55 deg., set square on a gage 
piece, is run in to make contact on the 
slopes of the threads. The plug method 


‘is not regarded as especially accurate, 


measurements being true to, say 0.0001 
in. 

For end-measuring purposes a Pratt 
& Whitney machine is employed as com- 
parator, but in the place of the gravity 
piece a Newall level indicator has been 
fitted. When the measuring screw ex- 
erts a known pressure on the specimen, 
the spirit level is tilted. The screw in this 
machine has been carefully tested period- 
ically, without discovery so far of error. 
The machine has fixed abutments and 
these are preferred by the laboratory 
authorities. 

With the rotating type, a cross-corner 
action is possible when the test piece is 
entered, and this may result in a tilting 
action to the screw, which gives a 
periodical error at every half turn. The 
Pratt & Whitney machine is employed 
for lengths up to, say 4 ft. It is tested 
periodically with optical proof planes, 
Newton’s rings indicating want of paral- 
lelism between the abutments. 

For spherical-ended gages, of lengths 
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up to 1-m. (39.37 in.) the Hartmann au- 
tomatic comparator is used, the machine 
having been constructed for the British 
authorities by the French artillery de- 
partment by courtesy of the French gov- 
ernment. A cross carriage is employed 
which automatically moves first the spe- 
cimen and then the gage to the abut- 
ments of the machine, the carriage rock- 
ing backward and forward, with the 
necessary pauses. . The moving abutment 
is brought up by means of an accurate 
screw driven by a small weight on the 
end of a cord passing over a pulley. 

At a definite pressure (about 8 Ib.) 
a prick is made on a paper carried by a 
recording drum. This is made both for 
specimen and comparison rod, and dif- 
ferences in length are multiplied by 
2000. The action is continued until the 
pricks, falling on parallel lines, show 
that temperature has no effect. This 
machine is incased, the measuring and 
recording sections being under glass. 
Readings can be effected to 0.0001 mm. 
(0.000004 in. about). A standard set of 
19 cylindrical gages and 117 end gages 
on the metric system is provided with 
the machine. Spherical-ended gages are 
preferred because tilt, unless excessive, 
does not matter. 

In another length comparator for line 
measures, the standard bar and the piece 
to be measured are carried in a trough 
and can be moved both lengthwise and 
transversely, water circulating. They are 
thus in turn brought under a microscope 
for comparison of lengths. The degree 
of accuracy claimed for this appliance is 
0.00001 in. 


FusepD S!iCA FOR LENGTH STANDARDS 


The laboratory is experimenting with 
fused silica for standards of length, the 
form used being a transparent tube about 
2 cm. (0.7874 in.) in diameter, and one 
meter (39.37 in.) long. At each end it 
bears a semicircular horizontal slab for 
taking the reference lines, while at one 
point of support a silica knife edge is 
fused into the rod. The other point is 
shown by a ring etched around the tube. 
Reference lines are cut in a film of plat- 
inum which is bright on the side nearest 
the silica. The lines, slowly cut by a 
lightly loaded diamond, are said to be 
almost faultless when magnified 100 
times. The end slabs are purposely not 
symmetrical about the horizontal plane, 
being designed so that when the rod is 
under water the image of the reference 
lines lies in the neutral plane of the bar. 

Silica, as a material for standards, has 
a lower mean coefficient of linear ex- 
pansion than any material except invar. 
The laboratory authorities state that the 
length temperature curve is fairly 
straight from, say minus 80 deg. C. to 
about 1000 deg. C. (112 to 1832 deg. F.) 
Under the lower limit named, and at 
about 1200 deg. C. (2192 deg. F.) the 
material expands with a fall of tem- 














July 4, 1912 


perature. Thermal hysteresis is negligible 
for ordinary temperature treatment, but 
annealing is necessary. The material is 
unaffected by oxidation and is about as 
hard and as brittle as glass. It is only 
very slightly soluble in water, say, one 
part in 100,000. Still, protecting the 
reference lines is suggested, if the stand- 
ard is to be used in water. 

Besides screw threads, the laboratory 
undertakes to test cylindrical internal and 
external gages up to 18 in. in diameter, 
and length gages up to 4 ft. or more. 
The latter, up to about 4 ft., are com- 
. pared with standards in the Pratt & 

Whitney measuring machine. Similarly, 
scales up to one meter in length are 
tested for accuracy in suitable compar- 
ators. Micrometers, too, are tested, the 
limit set for these, graduated to 0.001 in., 
and reading by estimation to 0.0001 in., 
being maximum errors of plus or minus 
0.0002 in., at any of eight arbitrarily 
chosen positions, with maximum differ- 
ence between the errors at any two of 
the positions of 0.0003 in. 








Tapping Nuts in the Screw 
Machine 


By S. Nevin BACON 


A method for tapping nuts is described 
herewith, the work having been pierced 
and blanked from sheet metal. A regu- 
lar Brown & Sharpe automatic screw ma- 
chine is used, the operations being sim- 
ilar to those performed on a special nut- 
tapping machine. 

The nuts shown in Fig. 1 are loaded 
into the magazine shown in Fig. 2, by 





Fic. 


means of an inner box; this magazine is 
also shown at A, Fig. 3, and is mounted 
on the rear slide. The tap is shown at B. 
It has a pilot to carry the nut to the 
thread when it is removed from the mag- 
azine by the pusher C. The projection D 
keys the nut and prevents it from turning, 
As soon as the nut is threaded on the 
tap the pusher withdraws and another nut 
in the magazine drops down. 
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The most interesting feature is that 
when the shank of the tap has been filled 
with the nuts, the magazine withdraws 
and the slotting arm (which has been 
lowered) takes hold of the tap by means 
of the carrier shown in Fig. 4. When do- 
ing this the spring plunger E compresses 
its spring 4 in., so that as soon as the 
chuck opens and the slotting arm has 
withdrawn the tap from, but still in line 
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pushed back. After the nuts are stripped 
from the tap, the slotting arm moves for- 
ward and the chuck closes on the tap, 
after which ten more nuts are tapped. A 
special cam is used to operate the slotting 
arm. 


CAMS AND ORDER OF OPBRATIONS 


In Fig. 5 are shown the set of cams 
and the order of operation. The opinion 























TAPPING NUTS ON AUTOMATIC SCREW MACHINE 








PS 


Fic. 4. TAP CARRIER FOR NUT-TAPPING 


OPERATION 
Order of Operations at PM ndle Speed 
1200 Hundrets 
(a)Magazine forward t 9 3 
(b) Push on Nut 9 3 
(C) Thread or 9 Thread 4 3 
(by Return Turret and Pust Nut 9 3 
«c) Thread on 9 Thread: 9 3 
Operations bande Repeated 8 Times over 144 48 
Return Turret and withdraw Magazine 9 3 
Lower Slotting Arrm 27 ? 
Open Chuck and Strip Tag 27 
Move forward Slotting Arm and close Chuck 24 8 
Raise S/ott ng Arm 24 8 
300 100 
Time for lp ece F 4, 
Product in 10 Hours, Gears 40 Driver, 60 Driven 


5. CAMS AND ORDER OF OPERATIONS 


with the spindle, the spring strips two 
nuts off the back end of the tap. The re- 
maining eight nuts are stripped from the 
shank of the tap by the pusher C, Fig. 3. 
acting against the end F of Fig. 4, the 
plunger. This plunger is returned to po- 
sition by a cam strip mounted on the 
slotting attachment. When the slotting 
arm is raised the plunger rides against 
the cam surface of this strip and is 


has been expressed that this is the only 
Brown & Sharpe lead cam in existence 
having as many as 11 lobes. If there are 
others of this character in use, their de- 
scription should bring out some useful 
information. 

The gross product, it will be noticed, is 
24,000; this is exceedingly large when it 
is considered that the work is not done 
on a special machine. 





Effective Investigation of Rail- 
road Accidents 


Investigation of accidents on the 
Southern Pacific Ry. is provided for in 
an order recently made public at the gen- 
eral offices of that company. Some years 
ago the Southern Pacific adopted a policy 
of full publicity regarding accidents. The 
new feature of the present order is the 
provision for regular boards of inquiry. 
The ranking official on the division where 
an accident occurs is to take charge of 
the investigation and convene the board, 
which shall comprise two disinterested 
persons not connected with the railway; 
and the division officers representing the 
operating, mechanical and engineering de- 
partments. The board must visit the scene 
of the accident and take the testimony of 
employees and eye witnesses, persisting 
in the investigation until the causes are 
determined. Should this board fail to reach 
a decision, a second board comprising 
higher officials shall be convened, and if 
the findings of this second board are not 
conclusive, the general manager will 
convene a third board. The findings of 
the board are to be turned over to the 
general manager and by him to the press. 
—Engineering News. 
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Milling Fixtures of Various ‘T’'ypes—I’ 


A milling fixture is in reality an ex- 
tended and elaborate vise, and the de- 
signer of a fixture should therefore al- 
ways first ascertain whether the job 
could not be as efficiently handled in a 
pair of special vise jaws. There are 
many milling fixtures which wouid never 
have existed if this fact had at first been 
fully considered. It should always be 
a distinct principle to ultilize the exist- 
ing equipment of the shop to its fullest 
capacity before launching out on an elab- 
orate and expensive fixture by which 
nothing is gained. 

Having arrived at the conclusion that 
the work is beyond the vise, we proceed 
to design a fixture. The next point is, 
how many of the given pieces will be 
required? If only a small number, the 
design should take quite a modified form, 
and the main thing to consider is to make 
the fixture as cheap as possible, but 
rigid enough to do the work and secure 
interchangeability. It is not necessary to 
pay any attention to the wearing sur- 
faces, and the time required to clamp or 
change the pieces need hardly be con- 
sidered. 

When the quantity required is a large 
one the problem takes quite another 
form, and the greatest consideration 
should be given to wearing surfaces and 
quick action. 
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FIG.4- Standard Fixture Slot 
MILLING-FIXTURE ELEMENTS 


to be settled is the 


The 
machine on which the job is to be done. 
It often happens that the machine most 


next point 


suited for doing that particular work 
has already more than its share of jobs 
allotted to it, and the proper authority 
should certainly be consulted on this 
point. It is hardly good shop economy 
to have one or two machines crowded 
with work, while others are standing idle 
because the fixtures are not adapted to 
them. 


By Lucian L. Haas 








Some points to be considered 
when taking up the design of 
special tools for a given piece of 
work. 

The operation of cutters and 
the application of gages to cer- 
tain types of fixtures. 

Indexing fixtures of different 
kinds, including simple dividing 
heads, vertical devices, auto- 
matic, multiple center and ec- 
centric fixtures. 




















*Copyrighted, 1912, by Lucian L. Haas. 


All jobs which can be machined by 
means of a butt or face mill, should be 
handled in this way in preference to us- 
ing a cutter on the arbor of the machine. 








Fi6.1 FIG.2 


MILLING AGAINST THE FIXTURE AND 
AGAINST THE CLAMP 








may be used. Nothing is so bad as a 
fixture with a projecting clamp on the 
top, which necessitates the use of a cut- 
ter several inches larger in diameter than 
should actually be necessary. 

To arrange the fixture so that the 
milling cutter shall be continually oper- 
ating on one piece while another finished 
piece is being replaced, and thus con- 
tinuous milling secured, should be the 
aim of the designer in all possible cases. 
Many manufacturers recently made a 
great talking point of the adaptability of 
their millers to this end. The output of 
a machine may often be more than du- 
plicated when this fact is fully realized 
and acted upon. 

An important point, well known to tool 
designers, although sometimes ignored, is 
illustrated in Figs. 1 and 2. The work 
should always be secured in the fixture 
so that the thrust of the cutter can be 
taken up by a solid stop, as in Fig. 1, 
and not as in Fig. 2 where all the thrust 
is taken by the clamp and stud which are 
sure to spring more or less, and prob- 
ably work loose through vibration. 


POINTS FOR CONSIDERATION 


The following are a few points to be 
considered before designing milling fix- 
tures: 

1. Will the fixture be similar to some 
other which has been used to advantage; 
if so, can you improve upon it? 











P Work A te-J ¢ v Be “y —TN y 
- i, IN - fz 
Slot to be ut Pa\ a P--9 ef; 
«Bite Coe Ma, CRS f 
; yS 2 cv y Vm & \ —- 
AN = \ : 74 ir \. Ly « 4 i 
AD A P ann rt 4 
Be eh ie, SIN | 
A ) ee, > ti ' 
<e) gM 
f ie > ao UF ' tw 4 ; 
ee : iT A 
Nec Scan ns. N97 C5 
. wa ye ~ 
ea - C c - Stop 7 
“. he a [y Le Cutter 
Pear) | AL ni ol on 
q Hi | * LU ain be Work 
‘ ‘a4 | \ | 
tay! | RES 
> \ | ‘ Fined. om i J 
AM MACHINIST 4 } T : T Top Fixturs 
¥ y *... Fixture ut , = 
FIG. 5 Fic. 3 FIG. 8 


GAGES FOR MILLING FIXTURES 


The gain in solidity -and power is so con- 
siderable as to be almost self-evident. 
The recent increase in the number of 
vertical millers, some of which are also 
provided with side cutters, is an indica- 
tion of the manufacturer’s appreciation 
of this point. In these machines only 
butt and face mills can be used. ~ 

In straddle and gang milling where the 
cutters are on the arbor of the machine, 
the fixture should be so designed that 
cutters of the smallest diameter possible 


2. Has the part undergone any pre- 
vious operations, if so, can you use any 
of these points to step from? 

3. Is it absolutely necessary to work 
from any previously bored or finished 
surface ? 

4. Will a table of clamping schemes 
help you ? 

5. Can any stock castings be used for 
making the fixture ? 

6. Would it be of advantage to make a 
special pattern ? 
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7. Can. the part be quickly placed in 
the fixture ? 

8. Can the part be quickly removed 
from the fixture ? 

9. Is the part held firmly so that it 
cannot work loose, spring, or chatter 
while the cut is on? 

10. Always bear in mind that the cut 
should be against the solid part of the 
fixture and not against the clamp. 

11. Can more than one part be placed 
in the fixture, and by so doing increase 
the output? 

12. Can the chips be readily removed 
from the face of the fixture upon which 
the part is located or clamped ? 

13. Are the clamps on the fixture 
strong enough to prevent them from 
buckling when they are tightened down 
on the work? 

14. In using cams or wedges for bind- 
ing or clamping the work, always bear in 
mind that through the vibration or chat- 
ter of the fixture or work they are apt 
to come loose and cause a great deal 
of damage. 

15. Are there any special wrenches 
to be designed to go with the fixture ? 

16. Can you use a. reversible key 
in the milling fixture, and will it 
fit the millers on which the fixture is to 
go? 
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17. Can a gage be designed, or hard- 
ened pins added, to help the operator 
set the milling cutters, or check up the 
work ? . 

18. Must special milling cutters, ar- 
bors or collars be designed to go with 
the fixture ? 

19. Is there plenty of clearance for 
the arbor collars to pass over the work 
without striking ? . 

20. If the fixture is of the rotary type, 
have you designed an accurate indexing 
arrangement ? 

21. Can the fixture be used on a 
standard rotary indexing head? 

22. Is the fixture strong enough to 
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prevent any vibration while the cutters 
are in action? 

23. Can the fixture be made to take in 
more than one operation? If so, would 
it be advisable to have it do so, instead 
of making two fixtures ? 

24. Have you, in the designing of the 
fixture, brought the work as close to the 
table of the miller as possible ? 

25. Can the part be milled in a stand- 
ard miller vise by making up a set of 
special jaws and thus do away with an 
expensive fixture ? 

26. If the part is to be milled at an 
angle could the fixture be simplified by 
using a standard adjustable milling 
angle ? 

27. Is there any danger of injury to 
the operator through the faulty design 
of the fixture ? 

28. Can lugs be cast on parts to be 
machined to enable you to hold it? 

29. What arrangements have you 
made to prevent the clamps from turn- 
ing while they are being tightened on the 
work ? 

30. How many different sized 
wrenches must the operator have in order 
to tighten all clamps? Why won’t one 
do? 

31. Can the work be gaged in the fix- 
ture, or must the fixture be cut away so 
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FIG. 13 


INDEXING FIXTURES 
that a micrometer or snap gage can be 
used ? 

32. Can you use jack-pins to help 
support the work while it is being milled ? 

33. Will a reciprocating fixture be of 
advantage in getting out production ? 

34. Can a profile be used to help the 
operator in accurately locating the part? 

35. Have you placed springs under 
all clamps ? 

36. In the building up of the fixture, 
are all parts properly screwed and 
doweled in place? Is there any danger 
of their working loose ? 

37. Are all steel contact points, clamps, 
etc., hardened ? 





TONGUES AND LuGs 

A very good way of making a tongue- 
piece or key for locating the fixture in the 
slots of the miller is the table illustrated 
in Fig. 3. With this type of tongue a 
fixture is equally adapted to go on a ma- 
chine with a 5¢- or 3%4-ip. slot. The key 
is let into a square in the base of the 
fixture. By removing the retaining screw 
it may be turned either to allow the 
tongue to fit lengthwise in a 5¢-in. slot, 
or crosswise in a 34-in. slot. 

It is often found that the slotted pro- 
jecting lugs for attaching fixtures to the 
table of a machine are too weak for their 
purpose, and break off when in use. Fig. 
4 gives the dimensions of a lug found 
sufficiently strong in practice, and these 
figures may be of some assistance to de 
signers. 

APPLICATION OF GAGES 


It is often advantageous to use gages 
in connection with fixtures which either 
form part of, or are detachable from, 
them. Fig. 5 shows what is generally 
classed as a target gage. It is located on 
the fixture by the hardened pins A which 
fit the bushes B in the gage. The work 
is then adjusted until the center and 
small bosses correspond to their respec- 
tive duplicates on the gage. After the 
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piece is securely clamped,, the gage is 
removed and the piece may be milled on 
its locating points as well as on the two 
sides. 

The milling fixture shown in Fig. 6 has 
a fixed gage A by means of which the 
cutter may be set to mill the slot in the 
ring, which must be directly in line with 
the center. When the cutter has passed 
through the gage A, the table is lowered, 
moved forward, and raised until the cut- 
ter is in the correct position to mill the 
slot to the required depth. The slot 
is only cut on one side of the ring, and 
the gage is quite clear of the cutter afte: 
the job is once set. 
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A case where the gage is hinged to 
the fixture, and serves two purposes is 
illustrated in Fig. 7. The part B acts as 
a gage for the workman to set his mill- 
ing cutters to, and the the part A acts as 
a gage for properly locating the work. 
After the work is located in its correct 
position, and the elamp is firmly secured, 
the gage may be swung out of the path 
of the cutter, into the position indicated 
by the dotted lines. 

In making the gage care should be 
given to the hardening, and all contact 
points should be ground. The illustra- 
tion shows ar operation, consisting of 
milling a slot and two sides, which can 
be successfully accomplished with this 
style of fixture and gage. 

In Fig. 8 is shown the application of a 
fixed stop for setting the cutter to the 
correct height, while Fig. 9 illustrates the 
use of gages attached to the fixture for 
gaging multiple-height surfaces. For the 
surface A the fixed stop is used, which 
in this case is in the form of a bush D. 
For the surface B a plain stop is pro- 
vided, while for the face C the knurled 
plug E is inserted in the bush D. By a 
combination of bushes of varying heights 
and a plug, any number of surfaces can 
be provided for without the stops in any 
way impeding the movement of the cut- 
ter. 


INDEXING FIXTURES 


A large amount of the work which the 
miller is often called upon to perform 
falls under the heading of “indexing.” 

Most of the universal millers in use are 
equipped with dividing heads, by which 
almost any division may be secured at 
any angle, but their use is more confined 
to the toolroom or experimental depart- 
ments. In the factory a plain dividing 
head is more often used. 

A general method of using the dividing 
index, in which the work is mounted on 
an arbor between centers for the purpose 
of milling slots at equai distances around 
the circumference isshown in Fig. 10. This 
is very elementary practice and should 
not be used for regular manufacture. 
There are too many connections between 
the indexing mechanism and the cutter, 
and the work is held in an excellent po- 
sition in the middle of the mandrel, to 
enable it to spring away from the cutter; 
it also takes considerable time to change 
a part, as it is necessary to take the man- 
drel out of the centers. 

A simple mandrel, Fig. 11, with a 
taper to fit in the spindle of the dividing 
head, forms a much more solid and rapid 
arrangement. After a half turn of the 
nut the slotted washer A can be removed 
and the work slipped on or off. 

A substantial dividing head is illus- 
trated in Fig. 12. There are many of 
these heads on the market, all of rigid 
construction and excellent workmanship 
The handwheel forms a very ready way 
of rapidly indexing, and by designing 
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suitable mandrels as shown in Fig. 11 
and collets which are fitted to the taper 
hole in the head, quite a number of jobs 
may be handled. 

A special dividing rig used for milling 
the slots in a piece of fairly large diam- 
eter is represented in Fig. 13. The work 
is rigidly supported behind to resist a 
heavy cut. It can be indexed very quick- 
ly, the handwheel and indexing pin be- 
ing situated in a very-convenient posi- 
tion. The work is held on the fixture 
by a nut and slotted washer. 

A very rigid and durable fixture is 
seen in “ig. 14, which, owing to its form 
has been nicknamed the “mud turtle.’ 
The index plate being underneath, is well 
protected from chips. It is an advantage 
to provide this fixture with a separate 
index plate for each number of divi- 
sions required. This is a distinct ad- 
vantage over using a plate, say of 24 
divisions, for general application. The 
work can be much more rapidly indexed 
when the operator is certain that the next 
hole the plunger drops into is the one 
required. Draw-in collets, similar to 
that shown, also form part of the equip- 
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ment of this fixture. They are made ir 
sizes to take stock, advancing in eighths. 
from one inch up to 2% in. and are of 
case-hardened and ground machine steel. 

In Fig. 15 is shown an automatic in- 
dexing fixture used on a hand mill, for 
milling the small spanner slots in an ad- 
justable ball bearing. The work is held 
by means of the expanding chuck in the 
center, operated by a square-headed, de- 
tachable key. The automatic indexing is 
secured as follows: The work having 
been fed against the cutter and one slot 
milled, the table is withdrawn until the 
pin A comes against the stop B, which is 
a fixture on the knee of the machine. 
When the table is still further withdrawn 
the locking lever C is pushed out and as 
soon as it has moved clear of the index 
plate, the pawl D engages in the ratchet 
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and turns the work until the pin A comes 
in contact with the adjustable stop E. 

The index plate should then be in a po- 
sition for the locking lever to enter the 
next slot. As the table is again moved 
toward the cutter, the locking lever is 
forced into its slot by the spring F, and 
the work is in position for the next cut 
In the illustration all the parts are shown 
exposed, but when working, the whole 
of the indexing mechanism is protected 
from chips and dirt by a _ sheet-steel 
casing. 

A’ multiple indexing head and tailstock 
are illustrated in Fig. 16. This shows three 
shafts which can simultaneously be di- 
vided for milling the four slots in the 
collars. The heads are rotated by gears 
keyed on the spindles, and engaging one 
with another. A handle is attached to 
the middle gear, which on being rotated 
turns the outside heads in the opposite 
direction. The direction of rotation being 
immaterial for indexing purposes, it is 
not advisable to complicate the fixture by 
using an idler. Care should be taken 
that no backlash occurs between the 
gears. 





FIXTURES 


The fixture illustrated in Fig. 17 is an 
example of eccentric indexing. With this 
style of fixture two operations may be 
performed on a piece at one setting. The 
piece shown in the cut is in position for 
milling the rounded slot A. By with- 
drawing the plunger B the top plate may 
be swung around 90 deg. and again 
locked in place; the work is then opposite 
the gang of cutters for milling and fac- 
ing the clevis C. 

It should be observed that the whole of 
the work, where cutting takes place, is 
well inside the top plate D, and so there 
is no tendency to tip, the thrust of the 
cut being taken squarely on the circular 
bearing-ring E. This principle is cap- 
able of fairly wide application, as parts 
can be indexed at any angle. which brings 
them into correct position for the cutters. 
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A Safety Power Press Department 


The press department of the Royal 
Typewriter Co., Hartford, Conn., is some- 
what unusual in many ways. 

It will be observed from Fig. 1 that 
it is well lighted. This feature of light- 
ing is not as unusual now as it was 
several years ago, but there are still 
many who think any old dark hole is 
good’ enough for a press department. 
It will also be observed that each press 
is driven from a separate countershaft, 
and is provided with safety devices in 
the way of trips, which cannot be oper- 


By E. A. Suverkrop 





Each press in this plant is 
driven from a separate counter- 
shaft, and provided with a safety 
trip. Asaresult accidents have 
practically been eliminated and 
output increased. 


Lier 
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Fic. 1. PART OF THE Press DEPARTMENT, ROYAL TYPEWRITER WoRKS 


ated unless both hands are clear of the 
dies. 


The installation of these safety devices , 


was considered by the company from a 
purely humanitarian point of view, as it 
was expected that with the presses thus 
equipped, the output would be reduced 
hy ahout 7 per cent. 

This estimate was, however, wrong, for 
instead of a decrease of output there 
has been an increase of about 7 per cent. 
over the previous normal output. This 
is, no doubt, due to lack of fear on the 
part of the operator. 

In many of the press operations it is 
necessary for the operator, while adjusting 
or placing the work in the die, to have one 
or both hands between the die and punch. 
Examples of press operations which re- 
quire the presence of the hands in prox- 
imity to the punch while setting the work 
in the die, are shown in Figs. 2 and 3. 

In the press shown in Fig. 2, the left 
hand is in a dangerous position when 
placing the work, but as this hand is used 

















to trip the press by means of the lever 
A, which is entirely out of reach of the 
right hand, the operator cannot injure 
himself. 

The press shown in Fig. 3 is provided 
with a two-hand trip device, shown in 
the act of being tripped in Fig. 4. The 
lever A, Fig. 3, is depressed with the 
right hand and B is raised with the left. 
The lever B is so arranged that it locks 
the lever A, which cannot be depressed 
to trip the press until B has been lifted. 

Another form of trip is shown in Fig. 
5. The work done on this press consists 
of closing a small flat piece around a 
sma!] cranked wire about 4 in. long. The 
wire is held in the right hand while the 
flat piece is adjusted with the left hand. 
The right hand A is entirely out of dan- 
ger at all times, while the left hand is 
between the punch and die when adjust- 
ing the flat piece. On this press the trip 


is by means of the pad B at the left. 
" Details of this trip, which is very simple 
in construction, are shown in Fig. 6. 








Fic. 3. BotH HANDS UNDER THE PUNCH 











On the work done in these small 
presses, it is sometimes more convenient 
to trip with the left hand than with the 


right, or vice versa. A simple one-hand 


arrangement of trip, which can be applied 
for operation by either hand, is shown in 
Fig. 7. 

While these safety devices have prac- 
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Bridgeport has suffered the same tax 
troubles as many other similar cities. The 
growth of the city has been very rapid, 
and the value of its manufacturing prop- 
erties is constantly increasing. It now 
has a taxable list amounting to $98,000,- 
000, a very large proportion of which is 
made up by manufacturers. 








Fic. 4. TRIPPING THE PRESS 


tically put a stop to accidents in the 
press department, still one or two acci- 
dents have occurred since their installa- 
tion. While no proof was forthcoming 
to show just how the accidents took 
place, it is possible to see how they could 








The local Board of Assessors, with its 
limited facilities, and the comparatively 
short time it has in which to make up 
the list after the reports are filed, has 
found it an ever-increasing and more dif- 
ficult task to apportion the assessments 








have been caused. fairly, particularly on manufacturing 
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Fic. 6. DETAILS OF LEFT-HAND TRIP Fic. 7. EITHER-HAND TRIP 
For instance: With the hands as_ property, with the result that each year 


shown in Fig. 3, the left knee could be 
used to raise the lever B, and, with the 
left hand still under the punch, the right 
hand could be used to depress the 


lever A. 
ee 





Method for Equalizing Tax 
Distribution 
By F. A. BENNETT* 
The Manufacturers’ Association of the 
Citv of Bridgeport, Conn., has adopted a 
system designed to bring about an 


equitable distribution of the tax list on 
manufacturing property in that city. 


*Secretary of the Manufacturers’ Asso- 
of Bridgeport. 


ciation of the City 


the announcement of the assessments has 
given rise to a general outcry of dissatis- 
faction. 


THE MANUFACTURERS’ PLAN 


The local Manufacturers’ Association, 
representing approximately 90 per cent. of 
the manufacturers of the city, appointed 
a committee about two years ago to con- 
sider this problem, and endeavor to for- 
mulate some plan which would be accept- 
able to the manufacturers and guarantee 
an equitable distribution of the tax bur- 
den. The plan as finally worked out by 
the committee and later adopted by the 
association, is extremely simple and prac- 
tical. 
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A contract has been entered into with 


. the United States Appraisal Co., of Bos- 


ton, whereby this company will make an 
expert appraisal of each factory, apply- 
ing uniform methods. When all the fac- 
tories have been appraised, the company 
will render a report showing a list of ra- 
tios or percentages which each factcry 
bears to the total valuation of all those 
who go into the arrangement. This list 
of percentages will then be turned over 
to the Board of Assessors, and will be 





Fic. 5. LEFT-HAND TRIP 


used by them in readjusting the total as- 
sessment hitherto laid against the total of 
the plants included in the list. If the 
city should decide to increase the list on 
manufacturing properties, then such in- 
crease as might be apportioned to those 
plants appraised will also be divided in 
accordance with the percentage each 
bears to the total. 


How THE PLAN WorKS 


For example, assume that 30 plants 
go into the arrangement, and the total 
value for taxation of these 30 plants, as 
established by the appraisal company, is 
$30,000,000. Say, for instance, that one 
factory is found to be worth $600,000. 
This plant would represent one-fiftieth of 
the total valuation of all the plants, or, 
in other words, 2 per cent. of the total 
valuation of 530,000,000. 

As soon as all of the percentages have 
been ascertained, the dollars and cents 
figures secured by the appraisal company 
in making the appraisal will be either 
placed under seal or destroyed. A list 
of the plants will then be drawn up, each 
plant showing its percentage rating, and 
whatever list the Board of Assessors may 
decide these factories should bear, will 
be apportioned among them in accordance 
with these percentages. If this amount 
should be, say, $25,000,000, then the fac- 
tory quoted would bear 2 per cent. of it, 
or $500,000. It is intended that the un- 
dertaking will be finished in time to be- 
come operative on the tax lists to be filed 
Sept. 1. 
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Manutacturing a Lapel Button-Back 


According to the World Almanac for 
the year 1912, the principal fraternal 
orders of the United States and Canada 
have a total membership of over 11,500,- 
000. If we eliminate duplication of 
membership due both to habitual and oc- 
casional joiners, there must still be a few 
million persons wearing the emblem of 
one or more organizations of this char- 
acter, and their numbers are swelled ap- 
preciably by the membership of profes- 
sional bodies, church and college socie- 
ties, clubs, and other associations. 

This means that there is a reasonably 
large and steady demand for the various 
devices that have been developed for 
fastening organization emblems to the 
clothing in a position more or less con- 
spicuous according to the wearer’s pref- 
erences in regard to decorations of this 
character. Also, millions of such fast- 
eners are distributed annually with va- 
rious types of advertising buttons which 
are issued to promote the interests of 
some particular community, exposition, 
or political candidate. 

For the past ten years or so, Adolph 
Muehlmatt, of Cincinnati, Ohio, has been 
manufacturing on each and every work- 
ing day, several thousand button-backs 
for attaching emblems and buttons of 
one kind or another to the lapel of the 
coat. These are disposed of to manu- 
facturing and retail jewelers. The but- 
ton-back consists of a three-pointed clip 
which is suitably mounted, and which is 
pressed into the under side of the coat 
lapel at the back of the button-hole. It 
is tapped out for a fine-thread screw 
which is soldered onto the back of the 
emblem by the jeweler. This screw 
when slipped through the button-hole and 
run into the button-back draws the three 
points of the clip into the cloth and closes 
the button-hole tight between the button- 
back and emblem, so that there can be 
no possibility of the latter becoming lost. 

The tools developed in the Mueh!lmatt 
shop for the manufacture of this neat 


By F. A. Stanley 
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The tools used in a Cincinnati 
shop for producing this fasten- 
ing device for emblems of* vari- 
ous kinds, consist of punches 
and dies, a tapping machine and 
a bench lathe with many novel 
features. 


Details of press tools, ingen- 
ious wire feed, chuck-operating 
device, cutting-off tool and ar- 
rangement for separating the 
work from the chips. 














little appliance from sheet metal are in 
many respects of a very unusual char- 
acter. They are efficient and embody in 
several instances such a number of ori- 
ginal features that they are worthy of de- 
scription in considerable detail. 


THE PArRTs TO BE MANUFACTURED 


Referring to Fig. 1, a group of the but- 
ton-backs as manufactured in one model 
is seen at A. In some of these will be 
noticed the short, fine-pitch screws, to 
the flat end of which the emblems are to 
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be soldered. The button-back is about 
is-in. in diameter. 

There are three parts in this particular 
type of button-back, excluding the screw. 
These are the shell E, the core C+ whicn 
fits into the shell and the clip D, which is 
a free fit over the post drawn up in the 
center of the core C. The arrangement 
of these members when assembled is 
best represented in the enlarged form 
shown in Figs. 2 and 3, the latter view 
showing a section through the three 
sheet-metal pieces. 

In another type of button-back made at 
this shop the inclosing shell is omitted, 
and the part corresponding to the core 
which carries the three-pointed clip, is 
formed with a knurled edge, thus simpli- 
fying the process of manufacture to a 
certain extent and resulting in a corres 
pondingly cheaper product. 

The button-backs in Fig. 1 are made ir 
several materials and finishes, including 
brass, silver, gold plate, gold filled, and 
10k and 14k gold. The mechanical pro- 
cesses of manufacture are accomplished 
in the.punch press, bench lathe and tap- 
ping machine. 


OPERATIONS ON THE CORE 


Of the three sheet-metal parts in this 
type of button-back the core forms the 
most interesting piece from a manufact- 
uring viewpoint. This is made of 24- 
gage (B. & S.) stock and the method of 
forming the core blank from the strip of 
sheet metal is indicated in Fig. 4. The 
press tools are shown at B', Fig. 5, and 
are of the “step-along” or “follow” typé 
with five punches and dies in a row, for 
accomplishing the sequence of operations 
in shaping up and blanking out the core 

Referring to Fig, 4, the first stroke of 
the press and the first punch in the se- 


ries, form the cone-shaped pocket A 
which is the beginning of the hub or 
post at the center of the core. The 


second stroke and second pair of tools 
shape of 


modify the the projection as 
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LAPEL BUTTON-BACKS AND THE PARTS OF WHICH THEY 


ARE MADE 
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indicated at B. At the next stroke the 
projection is closed in a little and as- 
sumes a rounded end, tapered contour, 
and the metal around its base is forced 
up to form an annular ledge a on the 
upper surface of the stock as shown at 
C. The next step, D causes the post to 
be shaped to a slighter taper, the end is 
punched out and the annular channel 
around its base is deepened still further 
by the metal being pressed up higher 
above the face of the strip as shown 
at b. The fifth or blanking stroke punches 
the core out of the strip of stock, ani 
it is now of dish form with an open, hol- 
low hub at the center as shown at E. 
The strip brass is fed through the 
press by hand in the drawing up and 
punching out of this core, and after the 
first stroke the projection formed at the 
under side of the stock acts as a pilot 
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Fic. 6. BUTTON-BACK PARTS 


for locating the strip over the successive 
dies in the series. The feeding process 
thus consists merely in sliding the nar- 
row length of brass along the guide, and 
allowing it to locate itself endwise as 
noted. Although the press operates at 
the rate of about 130 strokes per min- 
ute no difficulty is experienced under 
the circumstances, in passing the ma- 
terial through the dies at this rate. 


FINISHING THE CorE BLANK 


The core, as it comes from this press, 
is passed through another operation on a 
smaller press, where its hub is sized ac- 
curately, the hole made true and straight 
afid the flange drawn down to a deeper 
form and trimmed to the desired diameter. 
The core then presents the appearance 
illustrated at C, Fig. 6, the piece as it 
comes to the machine for this second op- 
eration being shown at B. Several cores, 
after the performance of the second oper- 
ation, are shown at C, in Fig. 1, where 
will also be noticed the narrow rings that 
have been trimmed off in the sizing die. 
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The machine used for this operation 
is one of the group of small presses in 
Fig. 7. These are driven by independent 
motors of \% hp., and constitute a very 
efficient battery of tools for this class of 
work. The préss tools for sizing and 
trimming the cores are of the compound 
type. The work is placed on a suitable 
rest, and when the die descends onto the 
core, the post and hole are sized, the 
dished portion of the core drawn down 
into the lower die, and the core forced 
down against spring pressure through 


the cutting edge of the lower die, thus 
the outside of the core is trimmed con- 
centric with the post or hub. 

On the up-stroke, the spring-supported 
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presses, shown in Fig. 7, and here, at 
one stroke, they are drawn up into a 
shallow cup, the bottom formed to the 
conical shape seen in Fig. 6, and the 
small hole pierced. The edge of the 
shell is trimmed in a bench machine 
equipped with some ingeniously designed 
tools, which will be described later. 


MAKING THE CLIP 


The three-pointed clips D, Figs. 1 and 
6, are made from 26-gage -stock. They 
are blanked out with the tools D", Fig. 5, 
which consist of two punches and dies 
iocated obliquely to the line of stock feed 
so as to effect the greatest economy in 
the use of the material. 





Fic. 4. SEQUENCE OF OPERATIONS IN FoRMING UP THE BUTTON-BACK CORE 
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member under the work ejects the piece 
from ¢he lower die, and a similarly oper- 
ated member in the upper die acts as a 
stripper for that tool. 


BLANKING AND DRAWING THE SHELLS 

The shells, seen in the blank disk and 
in cupped form at E, Figs. 1 and 6, are 
blanked three at a time from 30-gage 
stock with the first-operation tools E’, 
Fig. 5. -Of the six punches in this -set 
of tools, the first three (of the smaller 
diameter) are for stamping the metal 
with a symbol, indicating the quality of 
the material. Without this identifying 
mark, there would arise an _ endless 
amount of confusion in the process of 
keeping one grade of gold shells separ- 
ated from another. The first stroke of 
the press then, stamps the stock at three 
points with the grade mark, the second 
stroke cuts out the three blanks. 

The punches, it will be noticed, are so 
placed as to leave little scrap material 
between the openings. The circular shell 
blanks are taken to one of the small 


5. Press TOOLS FOR BUTTON-BACKS 


The second operation, as in the case of 
the two other parts of the button-back, is 
accomplished in one of the small presses, 
and consists of bending up the points 
and piercing the central hole, in a single 
stroke of the ram. The operations in 
these presses are all hand fed, and in 
all cases the nests that locate the pieces 
are so designed that the work is slid into 
place easily and without loss of time. 


THE ASSEMBLING PROCESS 


The clip and cores are assembled in the 
press, shown in the foreground in Fig. 
7. It may be said here that most of the 
presses in this group are kept set up for 
a certain operation, and thus each ma- 
chine with its tools forms a fixture for 
handling a specific job. 

In assembling the clip and the core, 
a small, round die is used, which pro- 
jects: about one inch above the surface 
of the die block. This is seen in Fig. 7, 
and in the sketch, Fig. 8. The arrange- 
ment allows the work to be put in place 
and removed freely. There is a central 
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spring plunger, over which the work is 
slipped as shown in the sketch, and the 
punch in coming down depresses this 
plunger and rolls over the edge of the 
pos: or hub, forming a neat bead, as 
indicated in the assembly sketch, Fig. 3. 
Enough freedom is left for the chip in 
this heading-over operation, so that it 
will spin around freely on the core. 

The core is next tapped out for-a ‘/« 
by 48-thread screw, and then the core, 
with its mounted clip, is dropped into a 
button-back shell and placed on an as- 
sembling die, similar in general arrange- 
ment to Fig. 8. The punch in this case 
has a cup-shaped lower end, which comes 
down over the outside of the shell and 
curls it in and at the same time closes 
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and the tap is then revolved ahead and 
run into the work until the stop collars on 
the tail spindle prevent further advance 
toward the headstock. The tail spindle is 
then drawn back, engaging the rear disk 
with the driving friction on the motor 
and the tap is reversed and withdrawn 
from the hole. 


THE Work SPINDLE 


The construction of the tail spindle for 
holding the work to be tapped, is shown 
in Fig. 10. The chuck is bored out at 
the mouth to receive the button-back 
core,-and at the rear is threaded and 
screwed into a tube extending beyond the 
rear end of the sliding spindle. This 
spindle as will be seen, is divided near 


15 


unusually interesting and efficient feat- 
ures are incorporated. First let us con- 
sider the spindle and chuck-operating 
mechanism as represented by Figs. 11 
and 12. 

The construction of the spindle and 
chuck is such that the latter may be 
opened and closed without stopping the 
spindle, whether rod stock is used, or 
blanks which have to be chucked sepa- 
rately, as in the case, say, of second 
operations. This invention of Mr. 
Muehlmatt’s is applicable also to turret 
and engine lathes, enabling the scope of 
these machines to be widely extended 
and increasing their efficiency wherever 
work is done which requires chucking by 
hand. 
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Fic. 7. A BATTERY OF SMALL MOTOR-DRIVEN PRESSES 


it down tight over the edge of the core, 
as shown in Fig. 3. This completes the 
press operations on the button-back. 


A TAPPING MACHINE 


The tapping of the */.. by 48 thread 
in the hole through the button-back core 
is accomplished before the final assem- 
bling process, in the tapping machine il- 
lustrated in Fig. 9. This machine is 
driven by a friction disk on the motor 
shaft, which engages with one or other 
of the two slightly beveled disks on the 
tepping spindle, according to whether the 
tap is to be run in or withdrawn. 

The disks which drive the spindle have 
a limited amount of clearance between 
the bearings in the head, allowing the 
spindle and disks to slide in either direc- 
tion. The distance between the disks is 
also a little greater than the diameter 
of the driving disk on the motor shaft. 

When the piece to be tapped is slipped 
into the chuck in the tail spindle and 
moved forward into contact with the tap, 
the forward disk om the spindle is pressed 
against the driving disk on the motor 


the middle of its length and between the 
two portions is a cam A which bears with 
its cam face against a similar surface 
on the cam B screwed on the rear end of 
the forward half of the divided spindle. 

The rear face of the cam A is a flat 
surface which bears against a plain col- 
lar C screwed onto the other portion of 
the spindle. The handle D which con- 
trols the cam movement passes through 
a helical slot in the top of the inclosing 
shell E. ; 

When the chuck operating handle 
D is pushed toward the rear of the ma- 
chine, the cam face A forces the spindle 
members F and G in opposite directions, 
thus causing the chuck to be closed on 
the work. When the handle is pulled 
to the front, and the thrust of the cam 
is removed from F and G, the rear por- 
tion, G, of the spindle is free to slide 
forward sufficiently to release the spring 
chuck and the work. 


UNIQUE EQUIPMENT FOR MAKING SCREWS 


A bench lathe is illustrated in Figs. 11 
to 17 inclusive, in which a number of 





Its construction permits it to be at- 
tached to any standard machine of the 
class indicated, and its external appear- 
ance as applied to a flat turret lathe 
has already been illustrated in these col- 
umns. In the present instance it is ap 
plied to a bench lathe, in the manner in- 
dicated in Figs. 11 and 12. 


DETAILS OF CHUCK-OPERATING DEVICE 


The ring carrying the operating handle 
is mounted upon a sleeve A, Fig. 12, 
screwed onto the projecting end of the 
rear box, as seen in the sectional view. 
The external operating ring A is con- 
nected with the internal ring B, which, 
with a ball thrust bearing, is mounted 
between the flanges of a sleeve C whose 
function it is to slide endwise and actu- 
ate three rocker fingers D which draw 
the chucking tube F back and so close 
the chuck. 

The lateral movement of the sleeve C 
is affected by a roll moving in the hel- 
ical slot E which transforms the initial 
rotary movement of the operating rings 
A and B into a sliding motion of these 
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parts and causes the sleeve C to force 
down the rear ends of rockers D, which 
in turn force back the chucking tube 
and spring chuck. 

When the three rocker fingers D are 
depressed and the chuck is closed on the 
work, the thrust of the closing tube is 
straight against the square ends of the 
fingers and the latter are thus locked in 
this position and relieved of any tendency 
to open or to put undue friction upon the 
operating sleeve or other parts. 

When the handle is pushed to the rear, 
it rotates the operating ring in the re- 
verse direction, the cam slot E then 
causes the sleeve C to travel forward. 
and by depressing the front ends of the 
fingers D, releases the chucking tube 
and permit the chuck to open. 

As will be observed, the chuck shown 
in place in Fig. 12, is not the one used 
for the small stock from which the but- 
ton-back screws are made, but. instead is 
one with an enlarged mouth to hold the 
button-back shells for the trimming pro- 
cess which finishes these shells ready for 
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Fic. 8. ASSEMBLING Press TOOLs 
receiving the cores and clips as alread\ 
de scribed 


THe Wire FEED 


The arrangement of the parts consti 
tuting the wire feed for the screwstock 
will be understood upon inspection of 
Figs. 11 and 13. The mechanism is car- 
ried by an auxiliary bracket attached to 
the end of the lathe head, and the pin- 
ion G which actuates the shaft for re- 
ciprocating the feed jaws engages with 
gear teeth cut in the rear portion of the 
chuck-operating ring which is not shown 
in the drawing. 

The outer end of the pinion shaft car- 
ries a triple-thread screw which fits a 
threaded hole in a lug on the slide H. 
the two jaws for gripping the stock be- 
ing carried on the face of this slide. 
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The jaws are in the form of grooved 
rolls as shown at 7 which are mounted 
upon the blocks J, and pressed toward 
each other by a pair of compression 
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springs. Between these blocks there is 
a cam K, which is formed on a stud L. 
The latter has a crosspin at the rear end 
which extends down into a swivel in the 
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block M, and this block upon coming in 
contact with the stops N and O at each 
end of the feed stroke, causes the cam K 
to oscillate and alternately open the jaws 
and allow them to close. 

A detail of the cam and the jaws in 
open and closed positions is included at 
J, Fig. 13. It will be seen from this that 
the cam is merely a cylindrical mem- 
ber about *%& in. across, with opposite 
sides flatted to a width equaling about 
half the diameter. This allows ample 
movement of the jaws for the purposes 
of gripping and releasing the stock. 
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When the operating handle on the 
chuck-closer is pulled to the front ‘o 
close the chuck, the feed jaws are slid 
forward rapidly through the medium of 
the small pinion and the coarse-pitch 
screw, bringing the stock against a Stop 
before the jaws are quite closed. | 

This stroke of the feed jaws brings 
the block M against the stop N, which 
rotates the cam to open the jaws. When 
the chuck-operating handle is pushed 
back to open the chuck, the opened feed 
jaws are slid back over the stock until 
the cam is turned back by the outer 
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CHUCK-OPERATING MECHANISM FOR BENCH LATHE 


























UpPeER POSITION 


stop O, thus allowing the jaws to close 
again on the stock. 


SEPARATING WorRK AND CHIPS 


The two general views, Figs. 14 and 15, 
show the manner in which the small 
screws for the button-backs are threaded, 
cut off, and separated from the brass 
chips produced by the cut-off tool. The 
construction of the separating device will 
be seen a little more clearly by referring 
to Fig. 16, 

The tail spindle carries an opening die 
for cutting the ‘/. by 48 thread required 
on the button-back screws, and is oper- 
ated by the hand lever at the rear end. 
The stock stop is carried at A in the de- 
vice B, which catches the screw when 
severed from the rod. When the stock 
is fed out, this device is in the position 
indicated in Figs. 14 and 16, where it is 
normally held by the torsion spring C, 
Fig. 16. When the spindle lever is op- 
erated to slide the die forward, the ad- 
justable push-rod D, acting against the 
rocker E, swings the tube B down out of 
the way, as shown in Fig. 15. 

When the die is drawn back, the tor- 
sion C returns the catching device to an 
upright position, as in Figs. 14 and 16, 
with the threaded portion of the rod ex- 
tending into the cup F, so that when the 
parting tool is fed to the center of the 
piece, it falls into the cup and passes 
down the tube B into a chute, which car- 
ries it into a receptacle below the ma- 
chine. 


THE SPRING MECHANISM 


he spring for returning the screw- 
catching device to normal position, is ap- 
plied in an ingenious manner, as shown 
in Fig. 16. One end of this spring rests 
upon a pin in the side of the support G, 
which carries the rocker E. The other end 
of the spring passes under a pin in the 
disk H, which has four holes in the 
rear face that allow it to be adjusted 
around the spindle J and locked by the 
pin in the disk J. 

The latter disk can slide along the 
spindle, but is prevented from turning 
thereon by a pin which enters a longi- 
tudinal groove in the side of the spindle 
Its lateral position on the spindle is 
controlled by the lock-nut K. 

The rocker E, for carrying the device 
B, is fixed to the spindle, and when this 
is depressed by the movement of the op- 
erating lever, the disk J causes the disk 
H to open the spring, so that when the 
pressure on the rocker is removed by the 
return of the operating lever, the spring 
turns the disks and spindle back and thus 
returns the screw-catching device to its 
original position. 

If, at any time, it becomes desirable 
to increase the tension of the spring, it 
is only necessary to slide the disk H 
away from J far enough to clear the 
locking pin in that disk, and rotate H 
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part of a turn to allow a new hole to be 
engaged by the pin. 


OTHER FEATURES 


It will be observed that the tailstock 
of the machine is equipped with a coun- 
ter, which is operated by a cam and roll 
carried on the push rod, which actuates 
the device for catching the screws. Thus 
as fast as the screws are cut off, the rec- 
ord of the number made is automatically 
kept by the counter, 

At the rear of the machine there is an 
appliance for automatically stopping and 
starting the spindle when certain kinds 
of work are being handled where it 
seems desirable that the piece should be 
chucked with the spindle at rest. 

The fathe is driven by a small motor, 
and, when working under the conditions 
just referred to, the current is controlled 
by the movement of the tailstock spindle, 
which, as it slides forward, makes an 
electrical connection and starts the mo- 
tor. When the operation on the piece is 
accomplished and the tail spindle is 
drawn back, it breaks the circuit again 
and the motor and live spindle stop. This 
arrangement greatly facilitates the manip- 
ulation of the machine on the classes of 
work referred to. 


THE CUTTING-OFF TOOL 


Another feature of interest on this 
lathe is the cut-off tool, the construction 
of which is shown in Fig. 17. The tool 
itself, as Seen at K, bears against a cam 
surface on the handle L, by which it is 
fed to the work, and a compression 
spring under the tool returns it to place, 
when the handle is swung back. The 
handle is mounted on a spindle M, which 
has a tang at the bottom entering a slot 
in the plug N, around which is coiled an- 
other spring for controlling the handle 
and returning it to normal position after 
the cutting-off operation. 

The handle and cut-off tool are carried 
in a holder O, whose shaft fits the base 
block, as indicated, and the construction 
enables the tool to be conveniently ad- 
justed and also removed when requiring 
sharpering. When the knurled cap P at 
the top is unscrewed, the spindle M may 
be withdrawn and the operating handle 
and the cut-off tool removed from the 
opening at the rear. 

The lower end of the piece N rests in 
a bearing formed in a headless screw, 
which closes the bottom of the cham- 
ber, and the entire holder O is adjusted 
vertically by the screw Q to set the tool 
to the proper height. 

The different views show all the parts 
clearly, and it will be seen from the de- 


tail of the holder O that this piece in par- 
ticular, requires some interesting machin- 
ing operations to prepare it for the recep- 
tion of the various parts which it car- 
ries, 
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CHUCKS AND A TRIMMING TOOL 


The spring collets for the bench lathe 
are provided with ejectors in all cases 
where used for second operations or 
work not made from the rod stock. A 
group of such chucks for holding button- 
back shells, is shown in Fig. 18, a trim- 
ming tool with a circular cutter for trim- 
ming the edges of these shells being 
shown to the right. 
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15. BENCH LATHE, SHOWING WORK-SEPARATOR IN LOWER POSITION 


The chucks are tapped out at the rear 
end to receive a threaded plug, and the 
ejector, consisting of a shouldered 
plunger with a spring coiled around it, is 
slipped into the chuck from the rear, 
after which the plug is screwed in tight, 
the arrangement thus being self-con- 
tained. The spring is quite sensitive, so 
that it presents little resistance to the 
fingers in placing the work in the chuck. 
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Fic. 16. CONSTRUCTION OF DEVICE FOR SEPARATING THE WORK 
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THE CuTOFF TOOL 
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Fic. 18. SPRING CHUCKS WITH EJECTORS AND A TRIMMING TOOL 


At the same time its pressure is suffi- 
cient to eject the work the instant the 
chuck is opened. 


A DouBLeE TUMBLING BARREL 


For tumbling such small pieces as but- 
ton-back parts to remove the burrs, the 
double machine in Fig. 19 is used. Each 
of the conical receptacles is clamped on 
a circular plate, which is mounted on a 
shaft running through a bearing, which 
is in turn carried on horizontal trunnion 
bearings. A 

At the lower end of the shaft there is 
a gear that normally engages with a pin- 
ion on the driving shaft, which runs con- 
tinually. To disengage the drive and stop 
the rotation of the barrel, the handle at 
the end of the horizontal pivoting shaft 
is lifted, thus swinging the barrel up 
on end. In the view, one barrel is thus 
positioned, while the one in the fore- 


ground is still in running position with 
the gears engaged. 

The cap on the top of each barrel is 
easily removed for the dumping of the 
work into or out of the chamber. There 
is in the chamber an oblique vane or 
plate, which prevents the pieces from re- 
maining at the bottom while the barrel 
is revolving. 

The cone-shaped receptacle is easily 
removed bodily from the driving plate by 
looséning two thumb-screws, and, if de- 








sired, it may be replaced with others 
of different form for special purposes. 
It now requires from 250,000,000 to 


300,000,000 tons of coal per year to gen- 
erate this nation’s steam power. By 
proved betterments in mining practice 
and combustion methods, math of t*!s 
could be saved—some engineers say on-- 
half; some say three-quarters. 
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Template for Making Fillets 
By E. H, Morris 


The making of fillets on drawings 
takes up a good deal of time, and I have 
found the following very handy and time 
saving. A template like the illustration 
was cut out of celluloid and the centers 
of the radii punched through. This can 





FILLETS 


FOR MAKING 


TEMPLATI 


be placed in the corner where the fillet is 
to be made and traced around, thus elim- 
inating the trouble of setting dividers. 
The centers can be pierced in the draw- 
ing through the template, making it easy 
for the tracer to set his dividers. 








Size of Bids and Specifications 


When we are considering the question 
of standardization, the size of printed 
matter should receive careful attention. 
While catalog sizes are important-if they 
are to be filed for reference as every- 
one desires, the size of blanks for bids 
and specifications is also important. 

When bids are made on sheets of reg 


ular letter size—8'x1l in.—they are 
easily filed with the letters regarding 
them. Sketches, photographs and other 


data pertaining to them should also be 
of the same size. In this way all the 
material pertaining to a case may be filed 
without folding. It wil! be compact and 
easily found when wanted. It is one of 


the little things which help to prevent 
confusion and delay and make work 
easier. 








The rudder-post casting of the “Im- 
perator,” of the Hamburg-American Line, 
the largest ship in the world, measures 
53 ft. in height. It is in two sections and 
weighs 100 tons. The forward part will 
support two of the four propellers. The 
“Imperator” is 900 ft. long and 96 ft. 
wide. Her enormous engines of 70,000 
hp. will give her an average speed of 
22 knots. 
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Operations in a Printing Press Shop 


The assembling room of the Goss 
Printing Press Co., Chicago, IIl., is shown 
in Fig. 1. The presses are cylinder 
presses on which daily papers such as 
the New York Herald are printed. 


T-SLOTTING THE CYLINDERS 


The cylinders to which the printing 
plates are attached are made of cast iron, 
and must be T-slotted longitudinally at 
each end to receive the screw clamps 
which hold the curved stereotype plates 
in place. The first slotting operation, 
shown in Fig. 2, is performed on an In- 
gersoll miller while the cylinder is sup- 
ported on its shaft, previously forced in 
with a hydraulic press. The work is held 
in V-blocks bolted to the table of the 
miller. The spacing of the slots is taken 
care of by the very simple indexing disk 
A and the latch B. The finishing of the 
T-slot is done with a T-slot end mill on 
much the same sort of an equipment. 


DRILLING THE CYLINDERS 


There are a number of holes to be 
drilled and reamed in the ends of these 
cylinders, for which work a_ special 
double-headed, horizontal, multiple- 
spindle drill was built. This is shown at 
work in Fig. 3. There are eight spindles 
in each end of this machine, and both 
heads are arranged to feed in toward 
the middle of the bed, where the cylinder 
is supported by a table having a longi- 
tudinal adjustment upon the same bed. 

This table is pivoted to its saddle so 
that the cylinder may be swung end for 
end. This feature is only required on spe- 
cial work where the number of cylinders 
put through will not warrant the making 
of a jig for each end of the cylinder as 
used on regular work. A floor-operated, 
electric hoist swings over the machine so 
that the operator can handle the heavy 
cylinders without assistance. 


CUTTING THE CAMS 





Folding and other mechanisms that 
must be timed with the rotation of the 
printing cylinders are operated by cams 
of large diameter. These cams are pro- 
filed on the special cam miller shown in 
Fig. 4. 

The casting A is bolted to the faceplate 
B which is mounted upon the same shaft 
with the master cam C. The frame, in 
which the spindle carrying the cutter D 
is mounted, pivots at E to allow for the 
required variations in radius of the cam. 
Since the guide roller F is the same 


diameter as the cutter D the form of the 
master cam is exactly reproduced on the 
casting A. The roll F is held against the 
master cam C and the cutter 
against the work by a 
lever G. 

The beatings for the cylinders and roll- 


is held 
weight on the 


By Glenn Muffly 











Typical examples of the way the 


work is handled in one of the 





large printing press manufac- 


tories. This includes all the im- 


portant shop operations. 














ers are mounted in the side members of 
the frame of the press, which is arranged 
to be built up in sections. In order to 
build up a four- to six-deck press and 
have each successive set of bearings 
properly in line, it is necessary to finish 
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the side-frame sections in pairs, and keep 
them together until assembled. 


SLOTTING THE FRAMES 


Several special slotters such as the 
one shown in Fig. 5 have been built 


to take care of this frame finish- 
ing. A pair of  side-frame_ cast- 
ings, the larger sizes of which com- 


pletely cover the 50x170-in. table, are 
bolted to the table in the same rela- 
tive position that they will have in the 
press when assembled; all flat surfaces 
thus brought into a vertical plane are fin- 
ished with the slotter head. 

A crossfeed is obtained by feeding the 
head transversely upon the rail, while a 
feed in the other direction is accom- 
plished through a longitudinal feed me- 
chanism for the table. The width be- 
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tween the housings of this planer-type 
slotter is 72 in., and the table has a long- 
itudinal movement of 160 in. 


PLANING THE SIDE FRAMES 


What planing is necessary on the side 
frames is taken care of on large planers 
which handle two castings at a time, with 
one tool for each. By feeding the two 
heads with the same screw and maintain- 
ing a constant distance between the two 
tools the desired degree of uniformity is 
maintained between the opposite sides of 
the frame. 


DRILLING THE SIDE FRAMES 


In order to reach all the holes to be 
bored in one of these side-frame sec- 
tions a radial drill of extra large size 
would be required, while to reset the 
casting would entail considerable work 
and make the desired degree of accuracy 
difficult to maintain. For this reason two 
smaller radial drilling machines are 
mounted on a single large base so that 
all holes may be recched at one setting 
of the casting. One operator handles 
the two machines, which may both be at 
work most of the time. 


MILLING THE Two PIECES 


In finishing the cross-members which 
tie the two side frames of the press to- 
gether both ends are milled at once, so 
the pieces finished at one setting of the 
machine are of uniform length. This 
milling operation is performed on a 
double-spindle, Lucas boring and milling 
machine. As there are several shapes of 
cross-pieces to be milled to the same 
length, it is only necessary to arrange for 
bolting the various shaped castings to 
the table of the miller and finish them all 
at one setting of the cutters. 

A number of side-frame_ sections 
ready to be assembled are seen in Fig. 
6. In the background are some of the 
presses in various stages of completion 
on the erecting floor. A great deal of 
room is taken up by the erection floors 
as the presses are large. Two or three 
months are required to build one of the 
larger sizes. The erecting is done over 
pits covered with removable flooring, and 
the presses are tested on actual printing 
before being taken down for shipment. 

A line shaft furnishes power for the 
testing of some of the smaller presses, 
but a portable motor outfit is used to 
drive the large presses as shown in Fig. 
7. This view also shows one of the erect- 
ing pits and some of the I-beams upon 
which the presses are supported. 


THE ERECTING ROOM 


The erecting or assembling room shown 
in Fig. 1 is in a new building with an 
extra high ceiling over the first floor to 
allow room for the four-, five- and six- 
deck presses to be assembled complete. 
Over each section of the room is an elec- 
tric traveling crane with floor control, so 















that there is no occasion for the loss of 
time in waiting for crane service. Pneu- 
matic and electric tools are much used in 
this erecting work to drill small holes, 
etc. 

REPAIR PARTS 
for 


are called by a 


When repairs 
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that has been in service for several years 
and has been outgrown by the publica- 
tion that bought it. These sections are 
put up in the shop and tested out in the 
usual way, then taken down and shipped 
out to the job, where the new deck is 
put on piece by piece without inter- 
fering with the daily run of the press. 
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printing plant it usually means a rush 
job, as to be held up a few hours in the 
pressroom seriously interferes with the 
business of a newspaper or magazine. 
For this reason a more complete stock 
of repairs must be kept on hand than 
would ordinarily be considered neces- 
sary for machines built largely on special! 
order. 

Another point to be considered is the 
building of an extra section on a press 


TESTING 











A LARGE PRESS 


From one to two weeks are required for 
the erecting work on an extra section put 
up in this wav. 








A piece of metal of such a shape that 
it is hard to hold and too small to bolt 
on a drill-press table makes a difficult 
thing for drilling. Such a piece of metal 
can be kept from turning by placing a 
stiff piece of paper or emery cloth be- 
tween it and the table 
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The Machinist and His 
Small Tools 
By W. S. ForBes 


In -wandering around machine shops 
recently I took note of the tool boxes of 
some machinists. Many of their tools 
were perfect not only in design, but in 
the finish, and when the cost is con- 
sidered it becomes a matter of wonder 
how they can be produced profitably at 
the prices they command. 

At present, shops are furnishing more 
tools than in the past; this is especially 
true of gages. Most well conducted 
shops furnish all snap gages, and many, 
if not all, furnish large try-squares and 
long straight-edges. Again the system of 
providing micrometer divisions on _ the 
various screws of machine tools has ef- 
fected the demand or necessity for small 
tools. 

There is no question but that the in- 
troduction of turret and screw machines, 
with their set tools and the large num- 
ber of parts produced, lessens the de- 
mand for a kit of fine machinist’s tools; 
yet upon looking over the pages of the 
AMERICAN MACHINIST one is forced to the 
conclusion that the demand for fine tools 
is greater than it was 20 years ago. All 
these tools bear the earmarks of prac- 
tical origin. I cannot conceive of a man 
attempting to evolve a machinist’s small 
tool without having felt the want of it in 
his daily work. One man who had about 
the best lot of tools, told me that he had 
not used some of them for years because 
the shop either had the required tool or 
gave him a special gage to fit to; yet he 
evidently had a great affection for the 
tools he showed me, especially for those 
which he made in the stolen time of his 
apprenticeship. 

The system of a pin and spring clamp 
joint for calipers and dividers is a most 
remarkable mechanical conception. Here 
are simplicity, accuracy and solidity, and 
the very minimum of parts and cost. The 
automatic center punch is another sma!l 
which should have been invented 
long ago. 

Depth gages, which not only indicate 
the depth but tell what it is, should have 
suggested themselves long ago, but we 
were content to get the depth and then 
measure the gage to know where we 
stood. This procedure reminds me of the 
way logwood was weighed in the West 
Indies: A darky would pile up a lot of 
logwood on one side of a balance, and a 
lot of stones on the other side, then guess 
how much the stones weighed. 

The perfection of these small tools is 
very largely due to the great advance in 
grinding machinery, a fact we are apt 
to overlook. The question suggested by 
these small tools is: Are machinists to- 
day, as proud of their small tools as 
they once were ? 
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Preparing Estimate Specifications 


There are many cases where men who 
wish to have articles manufactured, es- 
pecially those which are more or less 
complicated, have difficulty in securing 
satisfactory bids. This very often comes 
from the lack of information which they 
supply to the party who is to bid, the 
real fault being that they do not un- 
derstand how to prepare specifications 
which will show the manufacturer exactly 
how the pieces are to be made. Unless 
the manufacturer can understand clearly 
the relation of pieces to each other, which 
includes the degree of accuracy required, 
it is impossible for him to bid intelli- 
gently on any job. 

With a view of suggesting to those de- 
siring bids, a practical method of giving 


By Joseph V. Woodworth 








An example of how specifica- 
tions should be prepared in order 
to enable a manufacturer to in- 
telligently estimate on the man- 
ufacture of an article in quanti- 
ties. 




















turers for estimate. The resulting quo- 
tations varied but little and were about 
what it was estimated the articles should 
cost in the quantities ordered. 
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this information to the manufacturer, | 
submit drawings and specifications of an 
actual case, in which very satisfactory 
bids were obtained. These illustrate how 
estimates of tool equipment and manu- 
facturing costs of metal articles may be 
arrived at quickly and with small ex- 
pense. 

The article illustrated was submitted as 
a crude example of what the inventor 
wished to put on the market. From this 
example a perfect working model was 
evolved and constructed. From the per- 
fected model the drawings and specifica- 
tions were made, and these were sub- 
mitted to various contracting manufac- 
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DETECTOR PADLOCK 


SPECIFICATIONS FOR DETECTOR LOCK 


Drawings, specifications and operations 
for manufacturing. For estimate only: 

One complete set of tools and dies for 
the interchangeable manufacture of locks 
as per drawings, mode! and specifications. 

One lot of 10,000 assembled locks, ma- 
terial cold-rolled sheet steel, B-B rod and 
spring steel. Case and bail to be bright 
dipped and nickel plated. 

One lot of 10,000 assembled locks, case 
and bail of sheet brass, to be bright 
dipped and lacquered. 

A-1, Case, a stamping. Blank and draw 
in one operation, leaving corners of 
smallest possible radius consistent with 


good drawing. Trim edge flat and true. 
Punch two slots for bard in rim in one 


operation. Punch eight holes in bottom 
in one operation. Tap two small holes 
in bottom. Punch two small rivet holes 
in rim in one operation. 

B-2, Bail, a punching. Punch and 
pierce hole in one operation. Shave cam 


section in one press operation. Stamp 
and letter two sides, press operation so 
that flat side will be front in lock. 

C-3, Ratchet and bard lever,a punch- 


ing. Punch hole and blank in one press 
operation. Shave two ends in one press 
operation. Reduce ratchet-actuating end 


in one operation by milling. Trim same 
so that flat side of blank will be up in 
lock. Mill ward slot in end. 

D-4, Cover plate, a stamping. Emboss 
and blank in one operation. Punch seven 
holes in one operation. Stamp serial 
number as drawing, Fig. 1. 

E-5, Assembling rivets (three) turn- 
ings. Shoulder and cut off in screw ma- 
chine. 

G-6, Lever post and rivet (1) Reduce 
shoulder and cut off in screw machine. 

E-7, Bard and lever spring, a punching. 
Cut off in one operation. Bend end and 
form in one press operation. 

H-8, Key ward, a turning. Shoulder and 
cut off in screw machine. Saw slot in hand 
miller. 

1-9, Pinion spring, a punching. Pierce 
and cut off in one press operation. Bend 
and form in two press operations. 

J-10, Pinion spring rivet (Commer- 
cial). 

K-11, Ratchet and gear spring, 4 
punching. Punch slot, pierce and cut off 
in one operation. Bend and form in two 
operations. 

L-12, Ratchet 
(Commercial). 

M-13, Large disk, embossed stamping 
of decorated tin. Figures to be as large 
as possible.- To be white with black fig- 
ures. Stamp figures, blank, pierce and 
draw in one operation. 

N-14, Small disk, embossed of decor- 
ated tin. Figures to be as large as pos- 
sible. To be fed with black figures. 
Stamp, pierce, and blank in one opera- 
tion. 

O-15, Medium disk, embossed stamping 
of decorated tin. Figures to be as large 
as possible. To be light blue with black 
figures. 

P.16, Ratchet, a punching. Pierce hole 
and blank in one operation. Assemble so 
that flat side will be down in lock. 

Q-17, Gear, a punching. Pierce hole 
and blank in one operation. Assemble 
so that flat side will be down in lock. 

R-18, Pinion, a punching. Pierce hole 
and blank in one operation. Assemble se 
that flat side will be down in lock. 

S-19, Gear pawl, a punching. 
hole and blank in one operation. 


and gear spring rivet 


Pierce 
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T-20, Pinion pawl, a punching. Pierce 
hole and blank in one operation. 

U-21, Pinion spindle, a turning, Re- 
duce, shoulder and cut off in screw ma- 
chine, square-finish one end for fasten- 
ing to disk. 

V-22, Ratchet spindle, a turning. 


Re- 
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Z-26, Key, a punching. Pierce holes 
and blank in one operation. Stamp serial 
number as lock cover in one operation. 
Punch. 

A-1, B-2 and D-4. Give bright metal 
dip and nickle plate. 

E-5, F-6. Rivet into A-1 before plating. 
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semicircular and has to be scraped and 
fitted in assembling. The operation is 





similar to cutting a thread, except that 
only part of a turn is made before re- 
cessing, instead of a number of turns. 

The operator reverses the lathe at the 
right point each time, feeds the tool by 
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duce, shoulder and cut off in screw ma- 
chine; square-finish one end for fasten- 
ing to disk. 

W-32, Gear spindle, a turning. Drill, 
ream, reduce, shoulder and cut off in 
screw machine, square-finish one end for 
fastening to disk. 

X-24, Gear and ratchet case, a stamp- 
ing. Blank and draw in one operation. 
Pierce four holes in one operation. 

Y-25, Gear and ratchet case screws 
(two) commercial. 








Fic. 2. DETAILS OF DETECTOR PADLOCK 





A Lathe Fixture 


An unusual and difficult lathe job, reg- 
ularly done in the shop of the Gardner 
Machine Co., Beloit, Wis., is shown in 
the halftone. The piece is a table for 
a pattern maker’s grinder. The holding 
fixture is a single casting, having too)- 
steel centers, stops to locate the table 
casting and bolts to fasten it in posi- 
tion. 

The surface to be turned off is roughly 

















Set Up to Turn A SEMICIRCULAR SURFACE 








the carriage slide and checks the mo- 
mentum of the moving parts with the 


wooden foot-brake. The surfaces pro- 
duced are accurate and are easily scraped 
and fitted. 








‘*Electrit’? Grinding Wheels 

“Electrit” is an abrasive made from 
pure aluminum oxide by melting it in an 
electric furnace at a temperature of 
about 3000 deg. C. (5400 deg. F.) Its 
specific gravity is less than that of emery 
and corundum, its hardness, however, 
considerably higher (about 9'%4 on the 
10-deg. hardness scale). The grain of 
“Electrit” is almost amorphous, resistant 
under pressure and shock, tough and not 
brittle. 

“Electrit” grinding wheels, as used by 
Ludwig Loewe & Co., A..G., Berlin, Ger- 
many, are bound ceramically, are proof 
against moisture and acids, and can be 
used either for dry or wet grinding. 

Tests made at the Royal Material 
Testing Laboratory at Grosslichterfelde, 
Germany, to determine the effects upon 
bearing metal of repeated melting, heat. 
ing and cooling showed that repeated 
melting does not change the chemical 
constitution of white metal. The per- 
centage of copper contained in the alloy 
increases, however, somewhat for each 
melting while the proportion of tin to an- 
timony remains the same. Further, it 
was determined that in the heating and 
cooling of white metal, the mechanical! 
strength was influenced favorably by 
rapid cooling, and unfavorably by slow 
cooling. Slow-cooled metal is about 10 
per cent. weaker. 
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Trade School Pattern Making 


At present most of the trade schools in 
the country are teaching pattern making 
as a distinct trade. Its general attractive- 
ness and its close connection to other 
mechanical trades, and the necessity 
for supplying the ever increasing de- 
mand in this line are sufficient rea- 
sons for this prevalence. Added to this 
are the small amount of equipment 
needed, in addition to the ordinary wood- 
working requirements, the limited oppor- 
tunity offered in pattern-making shops 
for the boy who wants to learn the trade 
thoroughly, and the inability of the cor- 
respondence school to teach the practical 
- side of the trade. 


THE Use oF EXERCISE PATTERNS 


It is usual in schools to instruct the 
student by the use of a series of exer-. 
cise patterns, or models. When using this 
method the instructor gives a short talk 
or lecture upon the method and the rea- 
sons for constructing certain of the sim- 
pler types of patterns. Each exercise is 
so minutely explained to the class before 
the pattern is built that the student has 
little excuse for failure if he pays atten- 
tion to instructions. 

In this way with a class of 20 students 
everyone working on a pattern of the 
same design, there is no opportunity for 
individual ingenuity. For a practical pat- 
tern maker a knowledge of how to lay 
out a pattern is most important, for 
after a pattern is once designed and built, 
any good wood-worker can duplicate it. 

For this reason it is believed that a 
commercial course in which are included 
a few exercise patterns well planned 
will give 2 far wider knowledge of the 
subject than any set course of exer- 
cises. 

The truth of this has been demon- 
strated by the work now being done in 
the Worcester Trade School. In a class 
of 20 students, in six months by the use 
of the exercise method, probably not 
more than 25 or 30 different patterns 
would be built, duplicated by every mem- 
ber of the class.- The class as a whole 
has gained a knowledge of the principles 
included in this set of patterns alone, 
without the opportunity of observing dif- 
ferent principles from the work of fel- 
low students. 

In the past six months at the Worcester 
Trade School, with an average of 18 
students using commercial work as a 
basis for instruction, we have completed 
185 patterns, which either have been or 
will be cast. Every student in the class 
has had an opportunity to build, or ob- 
serve the building of every pattern. Each 
student has had to plan the construction 
of his share of these patterns for himself 
instead of relying upon the instructor. 

We have found that a student working 


By G. S. Clarkson* 








A commercial course including 
a few well planned exercise pat- 
terns which is claimed to give 
a far wider knowledge of the sub- 
ject than the prevailing set course 
of exercises. 

The truth of this has been 
demonstrated in actual practice. 











*Pattern-making instructor, Worcester 
Trade School. 


on a pattern which is to be cast in the 
foundry and then to be a part of the pro- 
duct of the school has that feeling of 
pride and responsibility which is so es- 
sential to the success of trade-schoo! 
work. 


PATTERN MAKING PRINCIPLES 


Pattern making consists of the appli- 
cation of a somewhat limited number of 
principles by the workman. To be an ex- 
pert pattern maker. it is necessary for 
the student to understand the principles 
of design and drawing so that he may 
properly interpret the designer’s ideas. 

He must also understand the principles 
and many details of molding, for if the 
pattern cannot be molded it is useless. 
He should have enough knowledge of 
machine-shop practice to enable him to 
make proper allowances for finishing the 
casting according to the drawing. To this 
must also be added the principles of 
wood construction and skill in the use of 
wood-working tools. 

The product of most trade-school ma- 
chine shops is machine-tool work, in 
which some patterns, not to be used com- 
mercially, will have to be made in order 
to cover all the principles needed. 

The table herewith can be used as a 


basis for a short course, or as a com-* 


plete course, according to conditions. The 
purpose of the table is to aid in eliminat- 
ing unnecessary repetition 
ideas, and entirely leaving out others of 
equal value as will be the case in com- 
mercial work if some such plan is not 
adopted. 

The instructor in charge should keep a 
printed, or blueprint, form of the table 
as a record of the work of each student. 
When the student completes a piece of 
work which includes any one or severa! 
of the principles which the heading sug- 
gests, he should place a check mark op- 
posite the heading which includes the 
date and if possible the type or class of 
the pattern. For example, “1/10/12 cone 
pulley” would mean that the student on 
Jan. 10, 1912, completed a satisfactory 
cone pulley, and the items, “building up 


of certain’ 


segments” “cover core” “loose spider,” 
etc., should also be checked. 

In the case of lecture work where the 
shrinkage of metals had been explained 
by the instructor, he should check off 
each student attending the lecture op- 
posite the heading “Allowance for shrink- 
age of metals” which should also be 
marked “L. R.” showing that it had been 
merely an explanation. 

As a school should graduate only com- 
petent men, tests should be held from 
time to time and problems presented 
covering work and instruction given pre- 
vious to that time, and especially work 
that the course will not allow time to 
build. 

This table will be of value to the stu- 
dent in that it will give him an idea how 
much or how little actual ground he has 
covered. It will also be of great value to 
the instructor in assigning work, as it is 
impossible to remember all the work 
completed by each individual. In many 
cases, when important points come up, 
the student having forgotten immediately 
imagines that he was absent at the time 
of the explanation, or insists that he was 
never told about it. In such cases the 
instructor can consult his table and con- 
firm his opinion. 


THE LECTURE ROOM 


The lecture room holds a very import- 
ant place in a course in pattern making 
for it is there that many questions can 
be asked and answered that would not 
receive attention in the shop, and the 
whole class, instead of the individual, 
can receive the benefit of the discussion. 

In the past six months the following 
patterns, which either have or will be 
cast, have been completed in the pat- 
tern room of the Worcester Trade School, 
with an average attendance of 18 stu- 
dents: 

All the patterns for a 36-in, band saw, 
drawn by the students. 

All the patterns for a 7.5-kw. 
erator, drawn by the students. 

All the patterns for a molder’s bench, 
drawn by the students. 

All the patterns for a 10-in. 
lathe, drawn by the students. 

Nearly all patterns for a No. 1 semi- 
universal miller, drawn by the students. 

Gear guards for an 11-in. engine lathe, 
drawn by the students. 

Most of the patterns for a small tool 
grinder. 

Table for a 30-in. drilling machine 

Several designs for electric-light fix- 
tures. 

Friction clutches, and cone pulleys. 

Parts for telephone. 

Small tools for shop equipment. 

Repairs for machine tools. 

In all about two hundred different 
kinds of patterns have been completed, 
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several have been duplicated and some 
built two or more ways in order to show 
different methods of construction. 

The student should do some actual 
molding in order that he may realize the 
difficulties with which the molder has to 
contend, and learn to anticipate them. 

We realize that instructing a class in 
commercial work is a different proposi- 
tion from instructing the same class in 
exercise work. By using the table, how- 
ever, the instructor can plan his work 
before class time and assign it to the 
advantage of each individual. 

In a four-years course, half of the 
time is spent in academic and technical 
work, and the other half in shop prac- 
tice. 








Calculating the Zinc in Brass 
Scrap 

In order to estimate the percentage of 
zine in brass scrap, the turnings, etc., are 
melted in a graphite crucible; and the 
contents after being well stirred are cast 
in bars or slabs. These are then bored 
with a clean steel drill, so as to get fine 
borings; the latter are then treated as 
follows in the laboratory: 

One gram (15.43 grains) thereof is 
covered in a porcelain dish containing 
about 300 c.c. (18.3 cu.in.) with 10 c.c. 
(0.61 cu.in.) of pure nitric acid, and then 
boiled in a water bath until no more 
acid fumes arise. Then 100 cc. (6.1 
cu.in.) of boiling water are added, and 
the whole boiled over an open fire. The 
tin is separated as stannic acid; after 
filtering, washing with hot water and cal- 
cining in a porcelain crucible, it is 
weighed. The amount of tin therein is 
0.788 times the weight thus ascertained. 
The filtered solution is evaporated with 
2 c.c. (0.122 cu.in.) of dilute sulphuric 
acid. Lead is precipitated as lead sul- 
phate, which is to be washed with diluted 
sulphuric acid and then weighed; 68.33 
per cent. of the result is lead. 

In the solution from which the lead sul- 
phate was precipitated, the copper is to 
‘be determined. To the solution sulphuric 
and nitric acids are added, and the solu- 
tion separated by electrolysis by Finke’s 
process. The copper is separated as CuS, 
which, when heated to redness, can be 
considered as CuO with 79.89 per cent. 
of metallic copper. The solution is then 
neutralized with ammonia, lightly acidu- 
lated with sulphuric acid and diluted, and 
then sulphuretted hydrogen is passed 
through it for a while. The sulphur is 
separated by filtering, the filter paper 
burned, and the ashes put in a Rose cru- 
cible. 

After drying, an equal bulk of flowers 
of sulphur is added, the whole well 
heated to redness in a stream of hydro- 
gen for 20 minutes, and then left to 
cool. The increase of weight multiplied 
hy 0.6707 gives the weight of zinc. 
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Bending Die and Milling 


Fixture 


The H. and A. Lock Company, Brook- 
lyn, New York, manufactures keys and 
locks of various types and many of the 
shop devices, the design of Frank S. 
Aliano, president and manager of the com- 
pany, are very ingenious, the dies and 
milling fixtures being especially interest- 
ing, but only one of each kind will be de- 
scribed in this article. 

The tongues on the brass lock parts 
A, B and C, Fig. 1, are bent over to form 
hinges in the bending die shown. This 
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hinge. When the ram rises, a spring 
under slide J returns it to normal position 
and the powerful spring K, withdraws the 
mandrel H, so that the formed piece is 
easily removed. 

Fig. 2 is a view of the same die as 
seen from the opposite side, and will give 
a clearer idea of the action. 

It will be noted that the pieces project 
far enough over the front edge of the die 
to be easily handled, and that the cam 
punches are set so far back that the oper- 
ator is in no danger of getting his or her 
fingers caught, which is a strong feature 
of all of Mr. Aliano’s dies, those not be- 














ANOTHER VIEW OF 


tN 
~] 


itself being held between the two pins C 
and D with one hand by the operator, as 
he feeds the piece forward. The cutters 
slot the pin and bevel the point at the 
same time. An inexperienced operator is 
able to mill a large number of pieces 
in a day. 








Standard Parts in Die Design 
By A. C. CLAIRE 

There are not many dies alike, how- 

ever, there are certain standards in such 


work that may be safely depended upon 
as a basis for many dies. 





THE BENDING DIE 














Fic. 3. BEVELING AND SLOTTING TRUNK-HASP PINS Fic. 4. 


die will bend hinges on a large variety of 
parts, the brass piece on which the hinge 
is to be formed, being dropped into the 
recess in the die, as shown at D, the 
tongue sticking up as at E. As the ram 
descends the cam punch F strikes roller 
G attached to a slide, causing mandrel H 
over which the hinge is bent to slide in 
over the brass tongue close to the body 
of the brass piece. As soon as this man- 
drel is in place, cam punch / strikes 
slide J and forces it forward, bending the 
tongue E over the mandrel, forming the 








ing safe in themselves having effective 
automatic guards. 


A MILLING FIXTURE 


The brass pins in hasps for trunk 
locks, are beveled and slotted for the 
locking slide while held in the fixture 
shown in Fig. 3, the hasp being placed as 
at A and fed to the cutter by means of 
the handle B. 

Fig. 4 shows this fixture with the 
guards removed. A is the guide bushing 
into which the pin B is inserted, the hasp 





MILLER FIXTURE WITH GUARDS REMOVED 


Two forms of die clamps are shown 


in Fig. 1. Fig. 2 gives a table showing 
the standard drawing rubbers mostly 
used. Fig. 3 is a table showing the 


shear on dies from 2 to 18 in. in diameter. 
This table is applicable to most cases. Fig. 
4 is a table showing the sizes of die 
plates that will cover most of the or- 
dinary work, but their thickness will 
vary from 4% to 1% in., averaging 1', 
in. for heavy dies, 1 in. for light and 
¥% in. for very light dies. 

A table is given in Fig. 5 of round dies 
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used for piercing and which in actual 
practice will stand considerable abuse. 
These dies are easy to put in place and 
remove, and are secured in the holder 
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by setscrews or diescrews. The latter 
are placed in the die-holder as close as 
possible to the outer edge of the die, 
depending on the projecting edge of the 
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HOLDER FOR LARGE PUNCHES 
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Fig. 
6 shows two forms of standard punches, 
one straight and the other with a holding 


screw head for holding in the die. 


head. The straight punch is generally 
held in position by setscrews while the 
headed punch is held in by a steel 
plate countersunk to receive the head 
of the punch and screwed to the punch- 
holder by machine screws. 

A punch-holder that can be screwed 
into the press slide and, like Fig. 8, hold 





=Length a ee 

w= Width 

¢ = Corners 

t = Thickness 
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punches of limited sizes and proportions 
is shown in Fig. 7. Fig. 9 shows a holder 
for larger punches. This is held by a 
setscrew or bolts as the type of ma- 
chine demands. 

These standard proportions have been 
used and tried out. 





July 4, 1912 


AMERICAN MACHINIST 


29 








Letters from Practical 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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A Taper Recess Tool 


The first thousand of the ball races 
shown at A in the illustration after part- 
ing were rechucked so that the taper 
could be put in the back at B. I de. 
signed the tool shown to turn the taper B 
and also at the same time to act as a 
parting tool from the inside. It was 
used on a large Warner & Swasey hub 
lathe. 

The body C of the tool is of machine 
steel as is also the part D. The cutter- 


is */. in. thick, and although the diam- 
eter of the head may vary considerably 
the piece is not made on the punch press 
from y-in. wire as the stem must be a 
slight taper. 

The method of spinning with a screw- 
machine form tool, which is also cutting, 
is novel. The object of applying it to this 
piece is to save the operations of the tur- 
ret tools, since the only tool in the tur- 
ret is the stop. 

The method of making the piece from 
ys-inch brass is shown in Fig. 2. At 














A TAPER RECESSING TOOL 


bar E is of tool steel provided with ¥-in. 
square, high-speed, steel cutter F. The 
front end of D is provided with a ball 
bearing as shown. The front plate, or 
race, G of this bearing acts as a stop 
when it comes in contact with the 
work A. 

The stop 7 limits the movement.of D 
in C. The rear end of D is backed up 
by a strong spring which keeps the race 
G in contact with the work. The action 
of the tool,is as follows. 

After the preliminary work has been 
done on the race A, the tool is brought 
into working position. As the tool ad- 
vances the race G comes in contact with 
the work A. Further advance of the tur- 
ret leaves the part D stationary while 
the flange J, coming in contact with K, 
forces the cutter-bar forward and down 
its angular seat. 

This tool was very satisfactory in oper- 
ation, as the work was finished to gage 
and the operations of parting and re- 
chucking the work were dispensed with. 

G. W. HARTWELL. 

London, England. 








Spinning Operation on the 
Automatic Screw Machine 


A brass piece, the manufacture of 
which involves a novel principle in screw- 
machine work, and which may be ap- 
plied to many different pieces is shown 
in Fig. 1. 

The head or shell end of this piece 


A is shown how the end of the bar must 
be fed slightly beyond the edge of the 
form tool mounted on the front slide, 
with the stock running forward. 

The stem of the piece being tapered 
offers a slight advantage in starting the 
metal to flow. This is caused by the 





Fig.2 
SPINNING ON THE SCREW MACHINE 


cutting edge being stoned off from the 
form tool at A, this part of the cutter 
should also be ground slightly below the 
center of the spindle. 

I have never experimented with this 
operation on any metal except brass. 
The results in this case were satisfactory 
and the spinning did not affect the cut- 
ting conditions. It would not, however, 
be advisable to use this method if the 
stem at A, Fig. 1, was required to be held 
to a close diameter. 


New York, N. Y. Nevin BACON. 


To Prevent Box Tool Back 
Rests from ‘‘Bugging Up” 
Everyone who has used a box tooi 

knows the annoyance of having the work 


seize on the back rests and “bug up” as 
it is commonly called. This may be eas- 
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THE IMPROVED BACK REST 


ily prevented by grinding shallow diag- 
onal grooves in the back-rest blocks as 
shown in the illustration. These act as 
oil grooves and keep the stock so lubri- 
cated that it cannot seize. 


New York, N. Y. E. A. DIXIE. 








An Emergency Chaser 

As it was necessary to relieve the 
thread on the cap of an automobile wheel 
in a hurry I adopted the following 
method: 

I set the cap (a brass stamping) as 
true as possible in an independent jaw 
chuck, and as there were no inside chas- 
ers and the thread being taper and ex- 
ceedingly difficult to set absolutely true 
in each direction I used a piece of cold- 
drawn /&xy%-in. stock about 7 in. long 
and drilled a %-in. hole about | in. 
deep in one end. Then about ' in. 
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AN EMERGENCY CHASER 


from the end, on the ,;4-in. side, I drilled 
and tapped a hole, inserting a small '4- 
in. setscrew. 

Next I took a 3%-in. 16-thread tap, put 
the round shank in the ;-in. hole, tight- 
ened the %-in. setscrew and used it as 
I would an ordinary hand chaser. The 
tap cut the brass in great shape and re- 
lieved the cap enough to put on the wheel 
hub. The flat side of the stock would not 
allow the tap to tip over. The improvised 
chaser looked as shown. 


Detroit, Mich. H. E. Wess. 
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Laying Out Crank Centers 


In occasionally turning crankshafts for 
presses, etc., as in repair work where an 
expensive fixture would not pay I have 
found the following arangement handy 
and accurate: 
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in the shaft. Turn the shaft end for 
end and repeat the process and you can 
finish the shaft with the assurance that 
the crankpin will be in line with the rest 
of the shaft. 

RICHARD ANDREWS. 
Brooklyn, N. Y. 
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LAYING OUT CENTERS IN PRESS CRANKS 


The piece A is made of cast iron and 
has three holes GHI carefully drilled the 
right distance apart for the throw of the 
crank and parallel with the edges of the 
piece. This may be done in the drilling 
machine or for more accurate work, on 
the faceplate of the lathe. 

After the shaft has been faced to 
length and rough-turned, a line B is 
drawn with the surface gage 2crne- * 
ends of the shaft parallel with the tine 
of centers and any distance more than 
half the width of A from the line of 
centers. 

The shaft is now placed under the ra- 
dial in a vertical position and by means 
of the pointed plug E, which just fits the 
holes in the plate A, the drill spindle is 
brought directly over the center of the 
crankshaft. The piece A is then placed 
on the end of the crankshaft, and E is 
brought down through the hole G. The 
plate is then adjusted sidewise until its 
edge stands parallel with the line B and 
is clamped firmly in place by the straps C 
D and F. 

Then remove E from the drill spindle 
and replace it by a combination drill and 
center reamer of the same _ diameter 
shank as E, and using the holes H and / 
successively drill the remaining centers 


Index Milling Fixture for an 
Escapement Wheel 


The line engraving shows a fixture for 
milling a typewriter escapement whee’, 
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INDEXING MILLING 
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which is cupped out for reducing weight. 
This means that in milling the teeth the 
work must be clamped as near as possi- 
ble to the outside diameter. 

The milling fixture carries the work on 
the arbor A and clamps it with the collar 
B, which has teeth milled in it to allow 
the cutter to pass. The key pin C is 
used for keeping the collar lined up with 
the index plate D. The tapered spindle E 
is adjusted for wear by the nuts shown. 

The construction of this index plate 
is such that hardened locating blocks 
may be gradually lapped off until the 
froper alignment is obtained when build- 
ing the fixture; for this reason they are 
made separately. The means of securing 
them is shown in the section FG. 

The locating plunger is of dovetail 
construction, as shown by the section 
HI, so as to provide takeup for wear. 
It is necessary to remove the bolt K 
for loading, which takes extra time; but 
it should be remembered that cccuracy 
is desired in preference to speed. 

New York, N. Y. A. GRAY. 








A Pin-Pointing Tool 


At G is shown a portion of a strip of 
tool steel’ which has been through a mill- 
ing operation, cutting ouf the spaces H 
and leaving the lands J. There are 27 of 
these lands on each strip and they are 
made cylindrical by hollow milling under 
the driller spindle with a solid hollow 
mill of the ordinary type, the strip being 
held in a suitable indexing fixture. This 
milling cutter can be sharpened with an 
oilstone and works well. 

The cutter used for pointing the pins 
is made in two parts, the sleeve A and 
the cutter B. The hole E is a fit on the 
cylindrical pin; it steadies the tool and 
takes the side thrust of the cut. The 
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FIXTURE FOR ESCAPEMENT WHEEL 
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cutter is made from %-in. drill rod and 
is an easy fit in the hole-in the sleeve, 
the necessary tightness being obtained 
by a dot punch mark at C. When the 
cutting edge gets dull, B is easily with- 
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Pin POINTING TOOL 


drawn from thesleeve and sharpened. The 
gash D provides ample clearance for 
chips, so the tool never chokes. This 
tool brings the pins to a sharp point, cuts 
a smooth cone, and will point 2000 or 
more before getting dull. 


Brooklyn, N. Y. F. J. BADGE. 








Fluting Large Reamers in a 
Shaper 


We had several large reamers to flute, 
and as we had no miller, they had to be 
done on a shaper. The reamers were 
too long to go between centers on the 
shaper table, so we made tongued bab- 
bitt blocks like the one shown at A, 
using a form like B. 

The reamers were laid on the surface 
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plate, as shown at C, then they were 
strapped to the shaper table, using the 
babbitt blocks referred to, the setting 
looking as shown at D. 

This arrangement enabled us to finish 
an awkward job in a satisfactory manner. 

Birmingham, Ala. W. B. ODELL. 








Standard T-Bolts and Rack 


I am fully convinced that all machine- 
table bolts should be stored in the tool- 
room, where, after the bolts have been 
used and returned, they can be care- 
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fully examined, repaired if necessary, 
and then put into the rack until again 
required. The line engraving shows the 
design of machine T-bolt rack, made to 
hold about 1000 bolts of different sizes. 
It is compact, and satisfactory. 

Before making the rack, I measured 
all the slots in the various machines in 
the shop and from these standardized the 
bolt heads. 

You will see by the design that the 
bolts are stored according to size and 
length. Further explanation of the box 
is hardly necessary, as any kind of a 
box would be suitable, because the strips 
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TOOLROOM CUPBOARD. FOR T-BOLTS 
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FLUTING LARGE REAMERS IN A SHAPER 


which hold the bolts can be arranged to 
suit any kind of a box. 
WILLIAM DIGGLEE. 
Monghyr, India. 








Ball-Retainer Drilling Jig 


In some smaller types of ball bearings 
a small sheet-metal ring is used as a re- 
tainer. It is almost impossible to pierce 
the ball holes in these rings by punching. 
so they are drilled in the jig shown. 
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A BALL-RETAINER DRILLING Jic 
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While jigs of this type are not whollv 
unusual yet the mounting and application 
of this one are uncommon. The holder 
A is of east iron.. The spindle B is of 
too] steel made a sliding fit for the bore 
of the retainer and secured in place by 
the taper pin C. The shell D has a sec- 
tor-shaped projection which holds the 


drill bushing and the gaging arrange- 
ment E. This arrangement is distinctly 
shown. 


In drilling, the retainer is slipped onto 
the spindle and the first hole drilled at 
any place in the ring. 

The next hole is then located by the 
spring gage pin. This jig is set for 
eleven spaces but can be applied to any 
size or number of holes. An average of 
about one per minute may be main- 
tained, and extremely accurate work is 
produced. J. M. HENRY. 

New Britain, Conn. 








Blueprint Frame for Small 
Office 

I have found the device shown in the 
accompanying illustration very satis- 
factory for a small office where it is not 
desirable to give up one window solely 
to the use of printing and where an out- 
side rack or shelf would cause a bad 
appearance. 
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THe Two EXTREME POSITIONS OF 


THE FRAME 


Fic. 2. 


All the parts are of wood except the 
pulls. The frame can be all the way in 
the room when the print is being ar- 
ranged. The sliding frame or frame sup- 
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port A rests on B, which slides on C. The 
pieces D keep the board from being 
pushed in or out too far. The slides both 
for the frame and for the drawer should 


"be made of hard wood. 


The two extreme positions of the 
frame, in and out of the winddw, are 
shown in Fig. 2. 

GOERGE F. FISHER, JR. 

Plainfield, N. J. 








The Blank Diameter for a 
Given Hemisphere 


The following will give a shop method 
of determining with a rule and compass 
the blank diameter required to draw a 
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The solution follows: Again is the area 
of the blank equal to the area of the 
spherical segment or: 

2 
= =2rr.h 
if D = diameter of the blank, r = radius 
of the hemisphere and h = height of 
spherical segment. From this equation 
we get: 
D=VY 8rh=2Yy 2th 

Referring to Fig. 2 we see that R*® — 
a’ +h’ and substituting for a = r— 
(r—h)* we have 

R=YV r? —(r—h)? +h? =y 2rh 

ay Se} Sen = 2¢= D 


hence R, the chord of 90°, is the radius 
of the blank. 








Fic. 2 


METHOD OF DETERMINING THE BLANK DIAMETER 


_a-— —— 
gpe---- F 
B 
Fic. 1 
hemisphere. In Fig. 1 ABC represents 


the section of a hemisphere and AB, the 
chord of 90°, is the radius of the blank. 
The following solution is according to 
an already well known formula: Area 
of blank equals area of hemisphere or: 
m D* _ wd? 
4 2 
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A Quick-Setting Square for 
Slotting Machines 


The illustration shows a device which 
is screwed to the tool-post holder in the 
slotter and used to line up the work. The 
bar A holding a square B, can be moved 
in the slot C, where there is a spring 
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A Quick SETTING SQUARE FOR SLOTTING MACHINES 


when D = diameter of the blank and d 

diameter of the hemisphere. From 
this equation we get: D = ¥ 2d° and sub- 
stituting for d 2r:D = ¥ 8 = 2Y 2r. 
By reference to Fig. | it will be seen that 
R 2r or R=¥Y 2r and 2H 2r° =2R 

D; hence R, the chord of 90°, is the 
radius of the blank. 

A similar method can be used to find 
the radius of the blank required to draw 
a spherical segment. In Fig. 2 the sec- 
tion is shown by DEF, and DE is the ra- 
dius of the blank. 


D arranged to bear against the bar. It 
is held firmly in the desired position by 
the thumb-screw. 


Topeka, Kan. S. STANLEY. 








The Pennsylvania R.R. has 2040 active 
employees who have been in service 40 
years or longer, and 1572 men now re- 
ceiving pensions. Records show 489 
have been upon its payrolls for more 
than 50 years. One employee holds the 
record with 60 years of service. 











July 4, 1912 
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A Semi-Automatic Spring Winder 


Uniformity of touch in the typewriter 
depends to a great extent on the uniform- 
ity of the type-bar springs. A slight 
variation in tension while winding, 
or a slight difference in length will re- 
sult in springs of widely varying 
strength. 

The construction of the Royal type- 
writer at the present time requires 42,000 
practically uniform type-bar springs per 
week. To supply this demand a number 


of mechanically controlled machines were 
tried out, only to find that purely me- 


By E. A. Dixie 








An electrically controlled 
spring winding machine, devel- 
oped for uniformly winding type- 
writer bar springs. 

Mechanically controlled ma- 


chines were found inadequate. 





























Fic. 1. ELECTRICALLY CONTROLLED SPRING WINDER 


chanical devices were inadequate to ob- 
tain the degree of uniformity required. 
Electrical control was then suggested and 
the machine shown in the halftone and 





line engraving was built. 
ence letters are used for similar parts 
in Figs. 1 and 2. 

The spindle A which does the actual 














winding of the spring has the mandrel 
B mounted in its front end and a longi- 
tudinal hole alongside the mandrel for 
the reception of the end of the wire. At 
the rear end it is provided with the clutch 
jaws K similar to the clutch jaws J on 
the driver. The housing P contains the 
electrical controlling mechanism. A hol- 
low spindle C sliding in P accommodates 
the end of the mandrel B. 

Mounted on C are two disks D and E. 
When D comes in contact with L, Fig. 2, 
it closes a circuit and energizes the mag- 
net M which attracts the pole piece at- 
tached to the clutch lever /. This throws 


the clutch J into engagement with the 





Similar refer- 


Fic. 3. CALIBRATING FIXTURE FOR SPRINGS 


clutch K on the rear end of the spindle 
A. When the spindle C slides to the 
right the disk E, coming in contact with 
O, Fig. 2, energizes the magnet N which 
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Fic. 2. DETAILS OF THE SPRING WINDER 
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attracts the pole piece and throws the 
clutch out of engagement. 

The operation is as follows: The wire 
is mounted on the reel Q at the back of 
the machine. It passes under the two 
bars H, up through the guide bracket F 
and past a wire cutter operated by the 
lever G. The operator enters the end of 
the wire in the hole in the end of the 
spindle A. The guide is then moved to 
the left. This brings the disk D into 
position to close the circuit which starts 
the machine instantly. The pulley R runs 
constantly at a speed of 3200 r.p.m. 

As the spring is wound it forces the 
guide F and the spindle C to the left till 
the disk E closes the opposite circuit. 
This throws the clutch J out of engage- 
ment with K. The moment this release 
occurs the tension in the spring is re- 
leased by the spindle A, rotating in the 
opposite direction. The operator then de- 
presses the lever G and cuts the spring 
off. 

The wire used is 0.012 in. thick. Sev- 
eral machines, each winding about 2500 
springs per day of nine hours, are in 
use. 

The testing machine used to calibrate 
the springs, which are 4 by 2™% in., 
is shown in Fig. 3. The spring A is 
hooked over the stationary member 2B 
and the upper lever C, which carries an 
adjusting weight D and the pointer E. 
The pointer E must register somewhere 
between the lines 1 and 2, otherwise the 
spring is thrown out. While the spring is 
being calibrated it is inspected visually 
for imperfections such as irregular wind- 
ing. The percentage of defective springs 
is so low as to be practically negligible. 








Foundry and Machine Shop 
Statistics 


Statistics showing the number of estab- 
lishments, persons engaged, power, capi- 
tal, expenses and products of factories 
engaged in the manufacture of foundry 
and machine-shop products in continental 
United States, by states, are given in an 
advance bulletin by the Bureau of the Cen- 
sus, Department of Commerce and Labor. 

Census data do not show the entire 
cost of manufacture, and consequently 
cannot be used to show profits. No ac- 
count has been taken of interest and de- 
preciation. Even if the amount of profit 
could be determined by deducting the ex- 
penses from the value of the products, 
the rate of profit on the investment could 
not properly be calculated, because of the 
very defective character of the returns 
regarding capital. 

The industry considered here was, in 
value of products, the second in rank in 
the census vear. It includes all allied in- 
dustries excepting those which manufac- 
ture a distinctive product indicated by 
some other classification. The establish- 
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ments engaged in the manufacture of 
bells, gas machines, meters, hardware, 
plumbers’ supplies, saddlery hardware, 
steam fittings, structural ironwork, and 
cast-iron and cast-steel pipe, some of 
which were reported under separate 
classifications at previous censuses, are 
all included under this general heading. 

In 1909, there were 13,253 establish- 
ments, employing 615,485 persons, of 
which number 9851 were proprietors and 
firm members, 21,754 were salaried officers, 
superintendents and managers, 42,242 
were male and 10,627 female clerks; the 
average number of wage earners was 
531,011; the number of wage earners in 
the maximum month, December, being 
597,234, and in the minimum month, Jan- 
uary, 482,080. The total number of wage 
earners on Dec. 15, 1909, or the nearest 
representative day, was 604,167, of which 
587,636 were males and 11,895 were fe- 
males, all 16 years of age and over; 
while 4093 were males and 543 females, 
under 16 years of age. 

The capital invested was $1,514,332,- 
273. The total expenses were $1,077,- 
736,456, of which $47,817,236 were paid 
officials, $45,977,781 clerks, $321,520,- 
917 wage earners, $23,750,838 fuel and 
rent of power, $516,260,301 other mater- 
ials, $5,970,800 rent of factory or works, 
$6,269,172 taxes, including internal rev- 
enue, $6,653,816 contract work and $103,- 
515,297 miscellaneous expenses. The 
value of products was $1,228,475,148. 
The value added by manufacture, which 
is the difference between the value of 
products and the cost of materials, was 
$688,464,009. The primary horsepower 
was 869,305. 

The number of wage earners and the 
value added by manufacture are, on the 
whole, a better measure of the relative 
importance of manufacturing industries 
than the gross value of products. 
In some industries the value of the 
materials used constitutes by far the 
larger part of the total value of products, 
the manufacturing process involving the 
addition of only a small amount of labor 
cost and other expenses and of manufac- 
turer’s profit to the cost of the materials. 
Moreover, in some of the industries there 
is a much greater duplication in the gross 
value of products than.in others, such 
duplication being due to the use of the 
product of one establishment in the in- 
dustry as material for another establish- 
ment. This duplication, of course, does 
not appear in the value added by manu- 
facture. 

Pennsylvania, with an average of 86,- 
821 wage earners, $210,746,257, value of 
products, and $109,735,517 value added 
by manufacture, was considerably in the 
lead. The other leading states, with the 
exception of New York, held the same 
relative rank with respect to all three of 
the items mentioned. New York held 
second place with $154,370,346 value of 
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products, and $92,749,146 value added by 
manufacture, but, with regard to its av- 
erage of 64,066 wage earners, was third 
Ohio was in the third place 
with $145,836,648 value of products, and 
$81,276,753 value added by manufacture, 


in order. 


but, 


with an average of 64,817 wage 


earners, was ahead of New York. Fourth 
in rank was Illinois, with 52,266 wage 
earners, $138,578,993 value of products 
and $74,768,805 value added by manufac- 


ture. 


Then came Massachusetts with 


44,179 wage earners, $86,925,671 value 
of products and $55,743,781 value added 
A condensed tabular 


by manufacture. 


summary, containing further particulars, 





follows: 
Value added 
Average by manufac- 
Number ture (value 
of Value of products, 
Wage of Less Cost of 
State Earners Products materials) 

_ ee 531,011 $1,228,475,148 $688,464,009 
Alabama.... 5,898 11,550,217 5,323,199 
Arizona... . 64 119,632 72,748 
Arkansas. . . 447 1,050,906 620,211 
California. . . 8,377 26,730,891 13,830,000 
Colorado. . 1,813 5,906,595 3,102,635 
Connecticut. . 37,736 65,535,155 40,715,099 
Delaware... .. 2,210 4,781,195 2,379,278 
District of 

Columbia. . 509 1,175,085 708,713 
Florida. . 508 837,411 506,400 
Georgia... . 2,892 5,808,152 3,146,493 
Idaho... . 74 228,469 139,101 
Illinois. . . 52,266 138,578,993 74,768,805 
Indiana... . 15,809 39,883,774 21,265,086 
BN, x ca 5,108 14,064,382 7,692,806 
Kansas : 2,110 5,619,379 2,885,182 
Kentucky. . 4,479 9,626,686 4,891,874 
Louisiana. 1,314 2,998,273 1,546,179 
Maine... 2.885 5,236,752 2,892,830 
Maryland. .. 4.798 11,977.794 6,021,303 
Massachusetts 44,179 86,925,671 55,743,781 
Michigan..... 21,649 45,399,023 26,688,471 
Minnesota... . 6,002 15,608,716 8,423,791 
Mississippi. . . 583 1,088,324 615,897 
Missouri... . . 7,443 19,975,149 10,819,432 
Montana..... 316 986,036 604,640 
Nebraska... . 1,020 2,929,583 1,413,577 
Nevada...... 44 114,770 67,839 
New Hamp- 

| Ee 2,396 4,946,804 3,248,037 
New Jersey... 27,815 65,398,437 35,458,387 
New Mexico.. 38 71,962 41,515 
New York (4,066 154,370,346 92,749,146 
North Caro- 

ses 1,490 2,771,287 1,525,885 
Ohio... .. 64,817 145,836,648 81,276,753 
Oklahoma.. 457 1,371,463 784,784 
Oregon....... 1,055 2,135,068 1,663,469 
Pennsylvania. 86,821 210,746,257 109,735,517 
Rhode Island. 10,937 20,611,693 12,598,192 
South 

Carolina. 417 547,218 369,000 
South Dakota 78 225,471 152,470 
Tennessee... . 4,041 9,189,791 4,629,591 
. 2,925 8,067,941 4,208,470 
Utah.. ; 373 922,125 515,370 
Vermont... 1,860 3,754,801 2,419,690 
Virginia...... 2,798 5,727, 

Washington. . 2,439 7, 
West Virginia 1,354 3, 
Wisconsin. 24,219 
All other 
states... &2 239,858 136,932 


TABLE OF MACHINE-SHOP AND FOUNDRY 
OPERATIONS AND PRODUCTS 





From one ton of ordinary gas coal may 


be produced 1500 lb. of coke, 20 gal. of 
ammonia water and 140 Ib. of coal tar. 
By distillation the coal tar will yield 69.6 
Ib. of pitch, 17 Ib. of creosote, 14 Ib. of 
heavy oils, 9.5 Ib. of naphtha yellow, 6.3 
Ib. of naphthaline, 4.75 Ib. naphthol, 2.25 
Ib. alizarin, 2.4 Ib. solvent naphtha, 1.5 
Ib. phenol, 1.2 lb. aurine, 1.1 Ib. benzine, 
1.1 lb. aniline, 0.77 of a Ib. toluidine, 0.46 
of a lb. of anthracine and 0.9 of a Ib. 
toluene. From the last is obtained the 
substance known as saccharine, which is 
230 times as sweet as the best cane 
sugar.—Compressed Air Magazine. 
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Forgetting the Accomplish- 
ments of the Past 


The visit of the German commission 
of museums to this country, with the in- 
teresting illustrations and information as 
to its work, should bear fruit in differ- 
ent ways. A museum similar to the fa- 
mous Museum of Masterpieces of Natu- 
ral Sciences and Technical Arts in Mu- 
nich having been already proposed, the 
commission’s methods should afford 
much information as to the ways in 
which it could be made of value. But 
more than this, it should show us the 
value of knowing definitely just how far 
certain arts have progressed. 

We of the mechanical industry, are all 
too apt to refer slightingly to the past 
and to delude ourselves into believing 
that only the present is at all worth con- 
sidering. But we are wasting thousands 
of dollars every year because’ we are 
ignorant of what has been done in the 
past in our own particular line. We re- 
invent machines and methods, and spend 
money in going over a series of experi- 
mentation to secure the results which 
were long ago accomplished by others, 
but of which we know nothing. 
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We neglect the sources of information 
which are available, largely because they 
are not easy of access, and are constantly 
being confronted by the disagreeable dis- 
covery that our inventions were long ago 
tried and found wanting by those who 


have been forgotten. It often happens 
that abandonment was not on account of 
any defect in the device itself but be- 
cause the existing conditions did not 
warrant the necessary effort or the 
proper materials were not available to 
make the device operative. 

While it is, of course, impossible for 
any museum to show every device in 
every industry, the museum in question 
would endeavor to illustrate, by working 
models or otherwise, the main points in 
the development of the various industries 
and also show the main features, which 
might be called fundamental, in the 
working of a machine or a process. 

eAs a single instance it may be well to 
consider the development of the geared 
feed for lathes and other machine tools. 
It is surprising to those who are not 
familiar with this to find how long ago 
mechanics were working along this line, 
and the similar trend of inventive 
thought. If there had been a collection of 
these devices available, either in the form 
of working models or of drawings in 
some recognized museum, thousands of 
dollars would have been saved the ma- 
chine-tool builders of this country dur- 
ing the period when it was considered 
necessary to make this device part of 
every machine tool. 

There are many other instances which 
will be brought to mind to show the real 
value of having some central place where 
the development of an industry can be 
studied so as to avoid unnecessary repe- 
tition in experimental work; and it is to 
be hoped that enough genuine interest will 
be shown to enable the establishment of 
a similar museum in this country, both 
for the benefit of the manufacturers, and 
what is perhaps equally important, the 
students and apprentices in the various 
lines of industry. 

Then too, it may serve to put us in the 
attitude of recognizing the value of work 
done in the past, of crediting the pion- 
eers in both invention and manufacturing 
more thoroughly than we are apt to do, 
as well as impress upon us the perhaps 
unwelcome fact that we of this genera- 
tion have not secured a first mortgage on 
everything that is worth knowing. 

For, in spite of our advances, we can 
hardly look back carefully over any line 
of mechanical work without being 
astounded at some of the early develop- 
ments. 


Giving a Man Another 
Chance 


We are pleased to note that the Hud- 
son & Manhattan Co., which operates 
the underground railway under the North 
River and between New York City and 
Newark, N. J., has adopted new rules, 
along the lines of the Brown system, for 
governing its men. This system was dis- 
cussed in a recent issue of the AMERICAN 
MACHINIST by John R. Godfrey. 

The system’s point, as pointed out by 
W. D. Fisk, vice-president and generai 
manager of the company, is that when a 
man gets into trouble he has a chance 
to get out again by perfect service for 
six months or a year. It is expected that 
the system will prove of great advant- 
age to the company, its employees and 
their families. 

Wages will not be lost by disciplined 
employees except for such time as may 
be required for satisfactory investiga- 
tion, attendance at the office of the su- 
perintendent, or in looking up facts and 
witnesses. If a man is absolutely cleared 
he will not lose his pay even during that 
time. 

It is also expected that the system will 
encourage all employees to codperate 
heartily with officers of the company in 
matters pertaining to harmony, economy, 
safety, and efficiency, thereby securing 
better service and increasing benefits, se- 
curity and satisfaction to all concerned. 

While this does not apply to machine 
shops with the same force that it does to 
railways, there are, nevertheless, shops 
where the system of time and enforced 
idleness, can perhaps be made to give 
way to something along this line, to the 
advantage of all concerned. 








Everyone Helps to Pay the 
Fire Losses 

We talk very glibly about conservation. 
but it generally refers to things afar. 
The Eastern man thinks of the forests of 
the Far West and the Western man of 
the hard coal in Pennsylvania, or the lob- 
sters on the Maine coast. Neither thinks 
much about conserving the things he sees 
every day. 

The machine-shop man thinks very lit- 
tle about the fire problem, as compara- 
tively few fires occur in machine shops. 
So he congratulates himself on the safety 
of the business and quite forgets that 
every fire, no matter where or what, adds 
to his cost of doing business. He does 
not realize that he is contributing his 
share to the million dollars which we are 








burning up every day in this rushing, 
careless, thoughtless, undeveloped coun- 
try of ours. 

The very fact that we have so few fires 
in machine shops makes us careless, so 
we overlook the fact that we are paying 
for the fires in all other lines as well. If 
we were to establish a direct premium fire 
insurance, paying a premium that varied 
with the fires throughout the country, we 
might wake up to the fact that it is a di- 
rect tax in every case. This is done in 
the case of fraternal insurance, and con- 
sequently all realize just what each death 
means in dollars and cents. A similar 
plan in fire insurance might wake us up 
to a realization that any economic waste 
must be made up by the producers of the 
whole country. 








National Metal Trades Pro- 
ceedings 


The interesting papers presented at the 
last annual convention of the National 
Metal Trades Association, held in New 
York, on Apr. 11, are now available in 
printed form. The proceedings of this 
convention form a valuable contribution 
to contemporaneous industrial literature. 








New PvuBLIcATIONS 


FACTORY COSTS. By Frank E. Webner. 
611 pages, 6x9 in. 230 specimen rul- 
ings. Published by the Ronald Press 
Co., New York City. Price, $6. 


The wide field that is coming to be in- 
cluded under the heading ‘Factory 
Costs,” is well shown by an examination 
of Mr. Webner’s book, which appears to 
mark a distinct advance in clear and sys- 
tematic presentation of the subject. The 
subject matter is divided into seven sec- 
tions: Factors and Conditions, Material, 
Labor, Expense, Cost Finding Plans, Cost 
Finding Charts and Forms, Blanks and 
Rulings. 

The first section discusses the three 
principal ends to be attained by cost ac- 
counting-—cost finding, cost reduction and 
increased efficiency. An interesting chap- 
ter is devoted to the Human Element as 
Affecting Costs, a matter too often over- 
looked. The second section treats fully 
and clearly, Purchasing, Receiving, Care 
and Issue of Material, and Material Costs. 

Part III discusses Time Records, The 
Premium Svstem, and Methods of Apply- 
ing or Distributing Labor Costs. Part 
IV, on Expense, is, perhaps, the most 
important sections in the book, and con- 
sists of eight chapters, and treats such 
subjects as Plant Investment, Interest and 
Rent Charges, Land Values and Building 
Space Costs, Maintenance and Deprecia- 
tion, Power Costs and Local Transport, 
Departmental Segregation of Expense, 
etc. The discussion is a very full one 
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and is largely based on Church’s investi- 
gations of the subject of Expense Burden, 
to which frequent reference is made. 

The fifth and sixth sections are devoted 
to descriptions of certain typical’ plans of 
finding costs, termed by the author the 
“Specific” Plan, the Estimate and Test 
Plan, the Sold-Hour Plan, the List-Per- 
centage Plan, and finally the Machine- 
Hour Plan, which latter is stated by the 
author to be the most accurate, and, once 
installed, the simplest method of cost 
finding, where it is properly applicable. 

The 611 pages of this book contain a 
remarkable amount of clearly presented 
and well reasoned argument and informa- 
tion. The author, however, has indulged 
in a somewhat unnecessary coinage of 
new terms and expressions, without ex- 
plaining the reasons for their adoption. 
Why, for instance, call a petty cash ac- 
count an Imprest Fund? 

The term Sold Hour is a misnomer. As 
far as can be seen, it is a method of 
charging all expense in terms of a labor- 
hour, and has little or nothing to do with 
sales. The Stint System variety of the 
premium system, described on page 115, 
has little or no application to factory 
work, nor is the inclusion of instructions 
as to finding of power consumption, and 
compressed-air service duty a useful fea- 
ture. Such matters are in the province of 
the engineer, not the accountant. 

Generally speaking, however, this book 
is a far more satisfactory treatise on 
the subject of Factory Costs than is pre- 
sented by many authors who rush into 
print on the subject, and it bears on every 
page the stamp of experience and prac- 
tical familiarity with the subject. 

It is much to be wished that publishers 
of this class of books would bind the 
blanks and forms as a supplementary 
volume. Mr. Webner’s book contains no 
less than 100 pages of blanks, ease of 
reference to which would have been 
greatly facilitated had the work been is- 
sued in two volumes. Serious students 
would scarcely object to the additional 
expense of binding in this form. 


ELEMENTARY INTERNAL COMBUS- 
TION ENGINES. By J. W. Kershaw; 
cloth; 174 pages, 5x7% in.; 117 illus- 
trations in the text; indexed. Long- 
mans, Green & Co., New York City. 
Price, 90c. 

This book is intended to serve as an 
introduction to the more advanced works 
dealing with its subject. Commercial 
products are extensively illustrated from 
manufacturer’s data and from the pages 
of Power, Cassier’s Magazine, Engineer- 
ing and The Engineer. All the common 
types of engines, producers and apparatus 
are shown and many that are not so well 
known, for instance the Stolze and Holz- 
warth gas turbines. Many of the latest 
developments are touched upon, as oil 
engines and the use of gas and oil en- 
gines in ships. As an introduction to its 
subject and to apparatus and machines 
in use, the book is of value. 
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WOODWORKING SAFEGUARDS. By 
David Van Schaack. 199 pages, 6%x 
10 in.; 320 illustrations in the text; 
indexed. Aetna Life Insurance Co., 
Hartford, Conn. Price, $1. 

This pamphlet offers practical sug- 
gestions for safeguarding workmen en- 
gaged in the lumbering and woodworking 
industries. It is necessarily confined 
chiefly to well known machines, opera- 
tions and conditions. However, the de- 
vices and arrangements shown: by sug- 
gestion may aid in solving the safeguard- 
ing problems of special machines and 
operations. 

The book is divided into sections, deal- 
ing with the following subjects: Log- 
ging; sawmill; planing mill; circular 
saws; band saws; jointers; shapers, 
sanders, etc.; handles, lathes, wagons, 
cooperage; veneer; furniture; pattern 
shop, box factory; power generation, 
transmission; grinding wheels; elevators. 

Woodworking machines are among the 
most dangerous used in any industry. 
This book is, therefore, devoted to a 
timely and important subject and deserves 
to be widely read, and its suggestions 
followed. 








PERSONAL 


John Bath, formerly manager of the 
Bath Grinder Co., Fitchburg, Mass., has 
been appointed sales manager of the 
Reed-Prentice Co., Worcester, Mass. 


John Johannigman, for the past 10 
years secretary of the Oesterlein Machine 
Co., Cincinnati, Ohio, has resigned and 
intends to enter the machine-tool manu- 
facturing business. 


L. H. Raymond, formerly superinten- 
dent of the New York Central shops, at 
West Albany, N. Y., has joined the sell- 
ing organization of the Union Petroleum 
Co., Philadelphia, Penn. 

William Ruddy, until recently assist- 
ant superintendent of the W. A. Wood 
Mowing & Reaping Machine Co., Hoosick 
Falls, N. Y., has accepted a position as 
castings engineer with the Hess Steel 
Castings Co., Bridgeton, N. J. 

William H. Larkin, Jr., until recently 
chief engineer of the Herrick Engine 
Co., West New Brighton, N. Y., has be- 
come associated with the Revere Rubber 
Co., Chelsea, Mass., and will act in the 
capacity of mechanical engineer. 


R. M. Bennett, formerly mechanical 
engineer and automatic machinery expert 
with the Bosch Magneto Co., Springfield, 
Mass., has severed that connection to be- 
come associated with the Wales Adfing 
Machine Co., Wilkes-Barre, Penn. 


Robert Mawson, formerly chief tool 
designer with the American Locomotive 
Co. (Alco plant), Providence, R. I., and 
more recently assistant chief engineer of 
the Columbus Buggy Co. (automobile 
departinent), has joined the editorial staff 
of the AMERICAN MACHINIST. 
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hop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 














A Heavy Horizontal Drilling, 
Boring and Milling Machine 


The halftone shows a machine built 
by the Detrick & Harvey Machine Co., 
Baltimore, Md. 

It consists of a box-shaped runway 56 
in. wide by 18 in. deep, upon which the 
column is mounted. The column has a 
168-in. traverse on the runway. The base 


ing slot across the end. The spindle is 
ground a sliding fit in the rotating sleeve, 
which is 37 in. long. This sleeve is slight- 
ly tapered on the outside to compensate 
for wear. The faceplate gear is 42 in. in 
diameter, 5-in. face and 2'%4-in. diametral 
pitch. 

Two motors are provided. The one on 
the end of the runway is 7% hp., constant 
speed, reversible type and furnishes 























HEAVY HoRIZONTAL DRILLING, BORING AND MILLING MACHINE 


of the column is 69 in. wide by 79 in. 
long, and is a sliding fit on the runway. 
The front track acts as a long, narrow 
guide on the runway. 

The saddle has a bearing 50 in. long 
on the face of the column, is guided by a 
narrow track and has a 144-in. vertical 
movement. The spindle rotating sleeve 
has a bearing in the saddle 28 in. in 
length. This spindle is high-carbon steel 
6'% in. in diameter and has a stroke of 
60 in. The spindle nose is reamed No. 7 
Morse taper and is provided with a driv- 





power for traversing the column on the 
runway and the saddle on the column. 
The motor on the platform is 20 hp., with 
a speed variation of 1 to 3 and provides 
spindle speeds from 1 to 60 r.p.m. Both 
motors are controlled from the operator’s 
platform. 

Levers for feed and drive gearing are 
interlocking, so that no two conflicting 
movements can be engaged at the same 
time. 

The feeds to the saddle columns and 
spindle are 8 in number, in either direc- 


tion, and range from 0.01 to 0.5 in. per 
turn of the spindle. All movements of the 
spindle, saddle and column are obtainable 
either by hand or power. 








Sensitive Drilling Machine 


The drilling machine shown was re- 
cently developed by the Francis Reed 
Co., Worcester, Mass., and differs from 
its regular line in that six spindle 
speeds are available instead of three. 

The increased number of speeds are 
obtained, as will be noted in the half- 
tone, by shifting the lever on top which 
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SENSITIVE DRILLING MACHINE 


automatically locks the idler pulley in 
either position. By this arrangement, 
with an initial counter-speed of 900 
r.p.m., speeds ranging from 600 to 2400 
r.p.m. are available. 

The countershaft is detachable, and 
can be used from the base or connected 
to the line shaft above. 
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Two-Head, Adjustable Drill- 
ing Machine 


This machine was designed primar- 
ily to handle mud rings and flue sheets. 
At the same time is it suitable for a gen- 
eral line of heavy work. 

It will be noted that each of the two 
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Electric Welder 

The electric welder shown was de- 
signed by the Toledo Electric Welder Co., 
Cincinnati, Ohio., especially for weld- 
ing flat tires from 1%4x% in. up to 2x% 
in. or 134x3% in. 

In operation the tire is placed in the 
jaws as shown, pressure on the foot lever 





} 
_ ‘SPEED CONTROL 
START & STOP 








' START & STOP 
SPEED CONTROL 
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Two-HEAD ADJUSTABLE DRILLING MACHINE 


heads is independent. The heads are pro- 
vided with an in-and-out adjustment of 8 
in. on the knee, and the table has an in- 
and-out adjustment of 24 in. The sad- 
dles, carrying the heads, have a four- 
point béaring on the box section crossrail, 
amd are provided with gibs to take up 
wear that may occur. The saddles are 
worked along the rail by the ratchet 
wrenches shown. 

The primary drive from the motor is 
through a rawh'de pinion and a coarse- 
pitch spur gear, while the final drive to 
the spindles is through spur gears. Each 
spindle has individual clutch drive, and 
the feed changes are obtained through a 
quick-change gear device, operated by a 
lever within easy reach of the operator. 
The power feed is provided with auto- 
matic stop. The spindles and feed worms 
are equipped with ball thrust bearings. 
Each head is equipped with an individual 
oil pump, and with its own tank, allow- 
ing the spindles to be operated individu- 
ally. 

The motors are 7'4-hp. Reliance ad- 
justable-speed motors of the armature- 
shifting type, having a speed range of 
200-1600 r.p.m. The shifting of the arm- 
ature, which produces the speed changes, 
is accomplished by the small motor 
mounted on the top of the large motor 
and connected to the shifting mechanism 
through sprockets and chain: Speed ad- 
justment is accomplished by pressing the 


“fast” or “slow” button of the small 
speed-control station. 
The machine is a recent product of 


the Foote-Burt Co., Cleveland, Ohio. 


brings the ends together and clamps the 
jaws on the stock. The current is turned 
on automatically and the welding tem- 
perature is developed in a few seconds. 
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Alternating current is required and can 
be taken from any standard voltage from 
110 to 550 volts. A transformer in the 
base of the welder reduces the voltage 
from 3 to 5 volts, and a regulator con- 
trols the current so that heat can be va- 
ried to suit the size of the stock. The 
dies are water-cooled through a '%-in. 
pipe. 








‘‘Oakite’’ Cutting, Grinding 
end Lubricating Compound 


About a year ago we illustrated a 
method of mixing “Oakite” for cleaning 
waste and recovering the oil which it con- 
tains. Since that time the manufacturers 
of this chemical have been paying partic- 
ular attention to its use for making a 
compound for cutting, grinding and pol- 
ishing, as well as for stamping, drawing 
and all kinds of die work. 

This compound is claimed to form a 
complete emulsion, holding the finely di- 
vided particles of the oil in complete sus- 
pension instead of saponifying the oil. 
The advantage claimed for the emulsion 
is that it carries the same proportions 
of (not saponified) oil and of compound 
to the cutting tool at all times, and in 
this way secures the desired proportions 
of both cooling and lubricating for the 
work in hand, without the difficulties at- 
taching to the use of alkalis or soaps. 

It is claimed that the emulsion is per- 
manent, and that no difficulty is exper- 
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ELECTRIC WELDER 


when a second pressure on the foot lever 
turns off the current. At the same time 
twe steel dies located between the jaws 
come together and reduce the fin, or pro- 
jection. 


ienced by either separation or saponifi- 
cation, even if the compound is allowed 
to stand for a long time. Oakite is made 
by the Oakley Chemical Co., New York, 
N. Y. 
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Variable-Speed, Motor-driven 
Miller 


The halftone shows a direct-connected, 
variable-speed, motor-driven miller re- 
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in. in steam-tight boiler work. It is 14 
in. overall, including the rivet set. It is 
particularly well adapted for driving the 
rivets in firebox doors where the space is 
limited to about 14% in. 

















VARIABLE-SPEED, MOTOR-DRIVEN 


cently developed by the Oesterlein Ma 
chine Co., Cincinnati, Ohio. 

The large driving gear which runs 
loose on the Spindle, drives the spindle 
by connecting it to the face gear, or 
through the back gear. The intermediate 
gear is made of hard fiber in order to re- 
duce noise. With the push-button starter 
shown, the machine is automatically ad- 
justed to the speed for which the motor 
is set. 








Pneumatic Riveting Hammer 


The pneumatic riveting hammer shown 
was designed especially for getting into 
close quarters. It has a piston 1 yy in. in 
diameter by 5-in. stroke; it will drive 
7-in. rivets in structural work and %4- 














PNEUMATIC RIVETING HAMMER 


MILLER 


This tool is a recent product of the 
Chicago Pneumatic Tool Co., Chicago, 
I'l. 








Knurling Tool Sets 
The illustration shows a complete set 
of knurling tools adapted for all classes 
of knurling work. 
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It will be noted that the. holder per- 
mits the knurl to be set to any desired 
angle by means of the thumb adjustment 
at the side. 

In the foreground is shown. another 
type of holder, the special feature of 
which is the handy arrangement of hold- 
ing the complete set of knurls in the 
handle. 

These sets are made by W. E. Sever- 
ance, 274 Market St., Newark, N. J. 








Oliver Variety Saw 
A saw, which iS very convenient for 
pattern, cabinet or other special wood 
work, is shown in the halftone. It is made 
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OLiveR VARIETY SAW 


by the Oliver Machinery Co., Grand 
Rapids, Mich., and carries a saw 12 in. 
in diameter with a maximum rise above 
the table of 3% in. This saw will rip 
material 14 in. wide, and using miter 
gages, will cut 11 in. wide. A dado head 
12x1'4 in. may also be used. The table 
tilts to 45 deg. and carries a special saw 
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KNURLING TooL SeTs 
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guard. The machine occupies a floor 
space of 39x44 in. and weighs 750 


Ib. 








Sanitary Drinking Fountain 

The halftone shows a sanitary bubbler 
of the same general design as that pre- 
viously described in Vol. 34, page 566, ex- 
cept that in this case the water is stored 
and cooled at the drinking station. 
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SANITARY DRINKING FOUNTAIN 


The cooling tank has a thick, cork- 
packed jacket and is equipped with a 
long coil of brass pipe with heavy ice 
guard. Suitable connection with the 
bubbler, water supply and waste is pro- 
vided. 

The bubbler is so constructed as to 
automatically regulate the height of the 
flow of the water, while the mouth does 
not come in contact with the appliance 
itself. 

This fountain is manufactured by the 
Manufacturing Equipment & Engineering 
Co., Boston, Mass. 








Drive for a Power Hammer 

The engraving shows a drive for helve 
and drop hammers manufactured by Koch 
& Co., Remscheid, Germany. 





DRIVE FOR A PowER HAMMER 
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The belt is carried around the pulley 
A, which revolves constantly. The cam 
B is mounted loosely on a crank, so that 
it can turn readily. By means of this 
crank, which is controlled by a foot lever, 
B is brought to bear upon the belt. When 
it is thus brought to bear on the belt 
the friction on the pulley raises the helve 
or drop. The pressure of the cam on the 
belt can, however, be instantly released 
by the foot lever, which permits the helve 
or drop to fall. 








Bench-lathe Attachments 


Six bench-lathe attachments designed 
and built by the Elgin Tool Works, Elgin, 
Ill., are. shown in the halftones. These 
have been developed to extend the use- 
fulness of the bench lathe as a manu- 
facturing tool, and include a filing at- 
tachment, two milling attachments, and 
cylindrical and surface grinding attach- 
ments. 

The filing attachment is shown in Fig. 
1. It consists of a substantial base that 
fits the bed of the lathe, carrying twe 
vertical rods with horizontal arms be- 
tween which the file is strained. The 
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lower of these arms has a_ horizontal 
groove in which a crankpin fits, whose 
crank disk is driven by the lathe spindle 
The motion of this crank is transmitted 
to the rods as a reciprocating vertical 
motion. A circular work table is a part 
of the fixture, so arranged that it can be 
tilted to slight angles, as when filing the 
clearance in a die. 

A series of special files are used, as 
shown in the lower part of Fig. 1. These 
are of various cross-Sections and have a 
hole at each end. The method of hold- 
ing and straining them is plainly shown 
in the illustration where the attachment 
is set up to file the clearance in a die. 


THE MILLING ATTACHMENTS 


Two milling attachments, designed on 
different principles, are shown in Figs. 
2 and 3. Both are carried on the slide 
of the lathe. The first, Fig. 2, consists of 
two horizontal shafts, the upper being 
belted to the countershaft overhead, and 
driving the lower one through a pinion 
and gear. The lower shaft is the spindle 
of the attachment and carries the cut- 
ter, driving it by a taper shank. 








Fic. 1. 
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Two grooved pulleys «are provided to 
give two changes of speed. In the lower 
part of the illustration are seen a number 
of cutters used with this attachment. As 
set up it shows the piece to be milled 
carried by the spindle of the lathe and 
the attachment in use for a slabbing 
cut. 

Both shaft and spindle are carried on a 








Two BENCH-LATHE MILLING 


vertical slide, which can be adjusted for 
height by means of a handwheel at the 
top provided with micrometer gradua- 
tions. 

The second attachment, illustrated in 
Fig. 3, is set up with a vertical spindle 
to mill the teeth of a pin gear. Detailed 
description is unnecessary, as it is plain- 
ly shown. The spindle can be swung 
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A BENCH SURFACE-GRINDING 


ATTACHMENT Fic. 7 <« 


ATTACHMENTS 
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into any position desired, either vertical, 
horizontal or inclined. It is, therefore, 
adapted for a large variety of work. The 
outer surface of the circular seat upon 
which it turns is graduated to permit of 
easy setting to any desired angle. 


THE GRINDING ATTACHMENTS 


The cylindrical grinding attachment is 
shown in Figs. 4 and 5. In the first it is 
set up for internal work and in the sec- 
ond to grind the taper journal on a 
spindle. It is driven in the usual way 
from the countershaft overhead and is 
provided with a traverse spindle and a 
hand lever. Its motion can be controlled 
by a micrometer stop. 

Two forms of a surface grinding at- 
tachment are shown in Figs. 6 and 7. 
These are essentially the same device, 
although there are different details as the 
illustrations show. The wheel is carried 
on a horizontal spindle driven by a 
grooved pulley and the work is placed 
on a cast-iron plate in Fig. 6, easily ad- 
justed for height. In Fig. 7 the head 
carrying the spindle is adjustable for 
vertical heights by means of the thumb- 
screw shown at the top. 
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A BENCH-LATHE CYLINDRICAL GRINDING ATTACHMENT 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 














METAL WoRKING 
NEW ENGLAND STATES 


The Athol Machine Co., Athol, Mass., has had 
plans prepared for the construction of a new machine 


shop, 60x140 ft. It will be of concrete and brick and 


will cost, $75,000. 

The Lozier Motor Co., Boston, Mass., is erecting 
a new four-story service building at Commonwealth 
Ave. and Beacon St. A modern blacksmith-shop and 
large machine-shop will be installed. R.B. Nettleton, 
rr anager 

The Pittsfield Spark Coil Co., of Daiton, Mass’, 
has increased its capital from $100,000 to $250,000 
for the purpose of purchasing new machinery. The 
firm manufactures ignition systems. M. P. Wood 
i pres. 

The Cameron Appliance Co., Everett, Mass., will 
erect a large new factory at once 

The Germania Mills Co., manufacturer of hats, 
Holyoke, Mass., will erect a two-story addition, 120x 
182. ft., to its spinning mill on South St. 8S. M. 
Greene Co., Springfield, Mass., is arch 

Horace H. Smith, arch., Bay State Bldg., Lawrence, 
Mass., is preparing plans for the construction of a 
one-story machine shop, 60x104 ft., to be erected in 
Lawrence. The estimated cost is $8000. 

The cotton waste factory of Peter H. Cerr, at 
Taunton, Mass., was damaged by fire, June 22. Loss 
$30,000 

R. F. Taylor, Worcester, Mass., has received a 
permit for the erection of a new building on Warren 
St. The estimated cost is $20,000. It will be used 
for manufacturing purposes and a garage 

The Torrington Mfg. Co, Torrington, Conn., 
manufacturer of machinery, will erect a one-story 
addition, 102x338 ft., to its plant on Laurel St 

The Gray Telephone Pay Station Co., Hartford, 
Conn., manufacturer of the telephone pay station, 
has purchased a site on Hawthorne St. and will 
erect a four-story factory, 50x200 ft. 

MIDDLE ATLANTIC STATES 

The Howard Iron Works, Buffalo, N. Y., has 
awarded the contract for the construction of a new 
machine shop. It will be one story high, 55x182 ft., 
and will cost $13,000. Colson & Hudson, Dun 
Bidg.; are the archs. Noted June 20. 

The contract for four buildings comprising shops, 
a foundry and cupola building and warehouse of 
steel, concrete and brick construction to be erected 
by the American Radiator Co., Elmwood Ave. and 
New York Central Belt Line, Buffalo, N. Y., has 
been awarded. Estimated cost, $75,000 

The Lumen Bearing Co., brass founder, Buffalo, 
N. Y., is adding an 18,000 sq. ft. addition to its plant 
which will be used for aluminum casting work. 
Noted May 23 

The Jewell Steel & Malleable Co., Buffalo, N. Y., 
is having plans prepared by John H. Coxhead, arch., 
928 Ellicott Sq., for the construction of a one-story 
foundry, 60x135 ft 

Bids are being received by E. W. Valkenburgh, 
arch., 42 North St., Middletown, N. Y., for the con- 
struction of a one-story garage, 30x50 ft., for G. F. 
Fish 

The Alberger Pump & Condenser Co., Newburgh, 
N. Y., is having plans prepared for the construction 
of a machine shop. It will be four stories high, 60x15 
ft. Noted June 6. 

Bids are being received by A G. Koenig, arch., 
114 East 28th St., New York, N. Y., for the construc- 
tion of a three-story garage, 52x108 ft., for Heintz 
& Seigel, 3582 Third Ave. The estimated cost is 


$45,000 


Peter J. Devine, 3099 Broadway, New York, N. 
Y., is considering plans for the construction of a one- 
story, 42x143 ft., garage. J. C. Crocker, 2017 
Fifth Ave., is the arch. 

W. J. Beardsley, arch., Poughkeepsie, N.-Y., has 
prepared plans and the general contract has been 
awarded for two buildings; one-story, 45x115 ft., and 
50x60 ft., respectively, of frame and iron, to be built 
by the Phoenix Horseshoe Co 

Plans are being prepared by P. M. Lloyd, arch., 
1 Washington St., Poughkeepsie, N. Y., for the con- 
struction of a machine shop for F. Hart, 36 Prospect 
St It will be one story high, 60x150 ft 

The H. H. Franklin Automobile Co., Syracuse, 
N. Y., has started work on the construction of its 
new factory. The structure will be 20x150 ft., of 
brick 

Henry Cohen, Larned Bldg., Syracuse, N. Y., has 
awarded the contract for the construction of a new 
garage. It will be two stories high, 35x50 ft., and 
will cost $5000. M. C. Conway, The Batable, is 
the arch. : 

E. D. and A. F. Cronk have been granted a permit 
to erect a two-story addition to their machine shop 
at 66 Hotel St., Utica, N. Y., at a cost of $10,000. 

Plans are being prepared by H. L. Reinhold, arch., 
1309 Walnut St., Philadelphia, Penn., for the con- 
struction of a new three-story factory for the Bate- 
man Mfg. Co., manufacturer of agricultural imple- 
ments, Grenloch, N. J. 

The Godfried Kruger Brewing Co., of Newark» 
N. J., will erect a one story brick garage on Charlton 
St. The plans call for an 80x90 ft., fireproof, struc- 
ture, the walls to be of brick and the floors of rein- 
forced concrete. The estimated cost is $17,000. 

The John A. Roebling’s Sons Co., manufacturer 
of wire rope, Trenton, N. J., will construct a steel, 
iron and brick factory, 75x200 ft., at its plant. It 
will be used as a galvanizing plant and will cost 
$25,000. 

Construction work has been started on the new 
$250,000 plant of the Apollo Steel Co., at Apollo, 
Penn. There will be six sheet mills; two main build- 
ings and a galvanizing department constructed at 
this time. Robert E. Locke is gen. mgr: Noted 
May 30 

The Sterling Steel Foundry Co., Braddock, Penn. 
has increased its capital from $250,000 to $500,000, 
which will be used for new equipment and additions. 

The Cambria Steel Co., Franklin, Penn., has had 
plans prepared for the erection of three additional 
open hearth furnaces at its plant. 

The Bessemer Gas Engine Co., Grove City, 
Penn., has increased its capital stock to $1,000,000 
and will greatly enlarge the capacity of its plant. 

SOUTHERN STATES 

The contract has been awarded for the erection of 
a fireproof garage on First St., Macon, Ga. The new 
building, which will be constructed of brick with 
marble facing, will be occupied by the Willingham- 
Wheeler Co. 

Harold Boone, Macon, Ga., will erect a garage, 
52x150 ft., to cost $16,000. F. R. Hopp, Macon, is 
arch 

The Sanders Mfg. Co., Rome, Ga., will establish a 
plant in Atlanta, Ga., for the manufacture of pea- 
hullers, compost drills and special machinery. 

C. D. Burrows, Beverly, Mass., will erect a plant 
at Gainesville, Fla., to manufacture motors. 

R. Ashby, Miami, Fla., will erect a garage, 40x74 
ft Cost, $3000 

The cigar factory of Phillip D. Mayer & Co., 33 
Girod St., New Orleans, La., was damaged by fire, 
June 12. Loss, $2,000 


The Lenoir Car Works, Lenoir City, Tenn., are 
contemplating the enlargement of their plant. 

House & Fieldhouse, Louisville, Ky., are estab- 
lishing a machine shop at Third and Washington Sts., 
and will be in the market for machine tools. 

The Richardson Paranaplane Co., Dayton, Ohio, 
is considering the establishment of a factory in 
Louisville, Ky., for the manufacture of a patented 
self-lubricating trolley wheel. W. J. Richardson is 
pres. 

The Swinging Joint Co., Ninth and Jefferson Sts., 
Louisville, Ky., has been incorporated with $75,000 
eapital stock, and will manufacture a flexible steam 
joint. Three lathes, a radial drill and four drill 
presses will be needed. G. Binder is gen. mer. 


MIDDLE WEST 


The Akron Gear & Engineering Co., Akron, Ohio, 
will buy equipment for a large machine shop it will 
build. 

The new four-story building, 40x140 ft., for the 
Cleveland Bronze Co., Cleveland, Ohio, is nearing 
completion. Brass and foundry working tools will 
be ordered. 

The Schneider & Trenkamp Co., Cleveland, Ohio, 
maker of gas stoves and ranges, has let the contract 
for a large addition to its plant, to be 112x45 ft., four 
stories. 

The Cleveland Pressed Steel Co., Cleveland, Ohio, 
maker of pressed automobile frames and other pressed 
steel products, will equip a large plant at Cleveland 

The Hartz Mfg. Co., Cleveland, Ohio, maker of 
special machinery and pressed steel tackle blocks, 
ete., has leased a large factory and will buy new ma- 
chine shop tools. 

The Zerk Mfg. Co., Cleveland, Ohio, manufactur- 
er of automobile parts, will purchase new drilling 
and other machine tools. 

The Geneva Metal Wheel Co., Geneva, Ohio, will 
erect a new building 100x195 ft., that will double 
its capacity. 

The National Tube Co., Lorain, Ohio, maker of 
steel products, has raised its capital from $9,000,000 
to $15,000,000. New equipment will be added to 
various mechanical departments. 


The contract for a new factory building for the 
Miami Cycle Mfg. Co., Middletown, Ohio, has been 
awarded to Cullen & Vaughn, Hamilton, at $55,000. 

A handle factory owned by C. R. Benjamin, Sid- 
ney, Ohio, was destroyed by fire recently. Loss, 
$4,000. 

The Walker Tire Chain Co., Toldeo, Ohio, has been 
incorporated for $150,000 by H. F. Rohiman and 
others. A new factory will be built and equipped to 
make automobile tire chains. 

The Ohio Electric Car Co., Toledo, Ohio, has been 
granted a permit for the construction of a three-story 
addition to its factory on Aurora Ave. The new buil- 
ding will be 101x61 ft., of brick and concrete. 

The Shop of Siebert, Toledo, Ohio, will erect an 
automobile factory, 75x125 ft., on Canton St., Toledo. 

The Toledo Electric Car Co., Toledo, Ohio, will 
erect a three-story factory 61x101 ft., to cost $15,000. 

The Samuel Austin Co., Cieveland, Ohio, has been 
awarded the contract for the erection of a two-story 
factory building for the Packard Electric Co., War- 
ren, Ohio. 

C. H. Martin, Indianapolis, Ind., is contemplating 
establishing an automobile*factory. 

George H. Bishop & Co., Lawrenceburg, Ind., saw 
and edge tool manufacturers, will erect an addition 
to their plant. Cost, $20,000. 

The Detroit Fuse & Mfg. Co., Detroit, Mich., man- 
ufacturer of electrieal specialties, has awarded con- 
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t 
racts for the erection of a new two-story factory, 
54x110 ft. 

The National Iron Works, Detroit, Mich., is build- 
ing an addition to its plant at 973 Bethune St. 
Cost, $3500. 

The Michigan Central R. R. Co:, Detroit, Mich., 
has let the contract for the erection of a one-story 
machine shop 107x497 ft., to cost $20,000. 

The Mott Wheel Co., Rochester, N- Y., will erect 
a branch plant at Jackson, Mich. 

The Hanke Iron & Wire Works, Chicago, IIL, are 
receiving bids for a one and two-story factory build- 
ing 993240 ft. 

The Universal Motor Truck Co., Chicago, IIl., 
will construct a garage on California Ave. It will 
also erect garages in St. Louis, Minneapolis, San 
Francisco, Kansas City, New York and Boston. 

The Dryden Hoof Pad Co., South 43rd Ave., Chi- 
cago, IIL, will erect a one-story machine shop. Cost, 
$3500. 

The Model Gas Engine Co., Peru, IIl., will buy new 
equipment for its factory. 

W. W. Wilmerton, Rock Island, Ill., has taken 
over the Red Star Sanitary Vending Machine Co., 
and will erect a factory at Davenport, Ill. 

The Sangamon Meter Works, Springfield, IIL, will 
erect a $12,000 addition to their factory, 48x128 ft, 

The Cyclone Fence Co., North Chicago, Ill., will 
erect a $100,000 plant 

The Pike Gate Co., Pittsfield, IIL, is erecting a new 
gactory at Pittsfield. 

The Eastern Wisconsin Electric Co., Fond du Lac, 
Wis., is making improvements to its plant which will 
cost $50,000. 

WEST OF THE MISSISSIPPI 

L. D. Soper, Atlantic, Iowa, has awarded the con- 
tract for the construction of a one story garage on 
Walnut St. 

The Light Draft Harrow Co., Marshalltown, Iowa, 
manufacturer of harrows and other orchard culti- 
vating machinery and tools, has started the erection 
of its new one story factory, 60x160 ft., on East 
Nevada St. Complete new equipment will be in- 
stalled. C. E. Forkner is pres. 

The Ford Motor Co., Detroit, Mich., manufac- 
turer of automobiles, has acquired a site at Fifth St. 
and Fifth Ave., North, Minneapolis, Minn., and will 
erect an assembling plant. The estimated cost is 
$200,000. 

Andrew Murphy & Son, Omaha, Neb., have started 
the construction of a garage adjoining their present 
building at 15th and Jackson Sts. 

The Paxton Automobile Co., 1501 Jackson St., 
Omaha, Neb., is constructing a brick garage, 50x132 
ft., on Farnum St. It will have a storage capacity 
of 150 cars. 

Bids are being received for the construction of a 
story garage, 70x100 ft., for J°> F. Kovarik, 
Schuyler, Neb. F. Peterson and E. 8. Dodds, Bran- 
deis Theater Bldg., Omaha, Neb., are the archs. 

The Southwest Supply Co., Cartersville, Mo., will 
build a factory to make hardware and mining sup- 


one 


plies. 

The San Antonio Machine & Supply Co., San An- 
tonio, Tex., is planning to construct several additions 
to its plant. 

The Oklahoma Motor Truck Co., Tulsa, Okla., is 
contemplating the erection of a plant. P. E. Ha- 
worth is pres. 

The Western States Cutlery Co., Denver, Colo., is 
contemplating the establishment of a factory at 
Chico, Calif. 


WESTERN STATES 


The plant of the Salt Lake Engineering Co., 
Fourth West and Fifth South St., Salt Lake City, 
Utah, was damaged by fire, June 19. Loss, $3000. 

The Washington Pipe & Foundry Co., Tacoma, 
Wasn., is planning extensive improvements to its 
plant at 1612 Center St., Tacorfia. 

The Toppenish Iron Works, Toppenish, Wash., 
were destroyed by fire, June 18. Loss, $10,000; in- 
surance, $3000. A. Holstein is one of the proprietors. 

P. B. Hawley, Walla Walla, Wash., will soon begin 
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the erection of a commercial garage and repair plant 
at Walla Walla. C. E. Finkenbinder is the arch. 

The Portland Railroad, Light & Power Co., Port- 
land, Ore., is planning the erection of new car barns 
at Portland. Estimated cost, $50,000. 

The Adjustable Electric Socket Co., 
has purchased a site at Dallas, Ore 
to erect a plant, for the manufacture of electric soc- 
kets and other electrical appliances. 

The Corona Machine & Auto Works, 
Calif., is equipping a repair shop for automobiles 
and other machinery. 


Portland, Ore., 
and is planning 


Corona, 


R. Shaffer, Jr., Hanford, Calif., will erect a two- 
story garage and machine shop, 100x118 ft., on Huff- 
man Ave. It will be of concrete blocks. 

The Co-operative Motors Co., Long Beach, Calif., 
recently incorporated, will erect a plant at Long 
Beach for the manufacture of motor trucks, and op- 
erating a repair shop. J. J. Mottell and William 
Hibbard are interested. 

M. L. Smith, Los Angeles, Calif., is planning the 
erection of a commercial garage and mach ne shop 
on Pico St., Los Angeles. Noonan & Kysoi, Wright 
& Callender Bidg., Los Angeles, are preparing plans. 

A. W. Ross and F. Zahn, Los Angeles, Calif., will 
soon erect a commercial garage and repair plant on 
Fourth St., Los Angeles. F. M. Tyler. Hibernian 
Bidg., Los Angeles, is preparing plan: 

The Durocar Mfg. Co., Calif., 
acquired a site at Alhambra, Calif., and will erect a 


Los Angeles, has 
large plant for the manufacture of automobiles 
The garage of the Lark Motor Car Co., Jefferson 
and Main Sts., Los Angeles, Calif., was damaged by 
fire, June 17. Loss, $15,000. 
The Layne-Bowler Co., Los Angeles, Calif., man- 
ufacturer of pumps and well screens, has taken out 
a permit to erect a machine shop on Violet St., Los 
Angeles. 
CANADA 
The Galt Machine Screw Co., 


ning to install additional equipment in its plant. 


The Ford Motor Co., Walkerville, Ont., 
ning to double the capacity of its plant and to pur- 


Galt, Ont., is plan- 


is plan- 


new 
The estimated 


chase additional equipment. A four-story 
factory, 75x510 ft., will be erected 
cost of the improvements is $750,000. 
The Mead Rotary Valve Motor Co., 
is planning to establish a branch factory at Windsor, 


Ont. C. E. Mead is mgr. 


The Vulcan Auto Corporation, Wetaskiwin, Sask., 
has started work on its new factory at Wetaskiwin. 


Dayton, Ohio, 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 

The followeng companies are incorporated to 

manufacture. 

The Stens Mfg. Co. will erect a new tire manufac- 
turing plant at Ludlow, Mass. M. T. Kane has 
charge of the details. 

The building at 12 Beverly St., Providence, R. L., 
was damaged by fire, June 12. The building was 
occupied by the Smith Mfg. Co., Martin J. Rafferty, 
Blacher Bros., H. W. Winnerman & Co., Nicholas 
Palamides, Mrs. Anthony Heidt, Alfred Vester, A. 
L. Stone, and Roland & Whytock, all manufactur- 
ers of jewelry or jewelers’ findings 

The Litchfield Shuttle Co., 
will erect a three-story brick addition. 

W. 8S. Mills & Co., Bridgeport, Conn, manufac- 
turers of woolen underwear, are erecting a new fac- 
tory on Wells St. 

MIDDLE ATLANTIC STATES 


The Brooklyn Casket Co., 203 Bedford Ave., 
Brooklyn, N. Y., has awarded a contract for the con- 
struction of a new factory. It will be 121x200 ft., 
two stories high. The cost is $60,000 

The Dunkirk Brick & Tile Co., Dunkirk, N. Y., 
recently incorporated, will build and equip a plant for 
the manufacture of brick and other clay products. 


Southbridge, Mass., 


W. G. Stone, engr., Frankfort, is preparing plans 
for five mill buildings, one story 30x45 ft., one story 
50x25 ft., one story 30x65 ft 
and one story 60x846 ft., 


two stories 50x210 ft., 
respectively, of brick and 


77 


steel construction, to be erected by the Pratt Chuck 
Co., Frankfort, N. Y. 

Bids are being received by the Schile Grape Juice 
Co., for a two-story and basement addition, 36x93 
ft., at Highland, N. Y. 

The Frontier Box & Mfg. Co. has purchased a site 
at Prospect St. and the Erie R. R., Lockport, N. Y., 
and will build a plant. James Cochran is pres. 

The shoe factory of Adler, Martin & Katz, Roches- 
ter, N. Y., was damaged by fire, June 18. Loss, $500 

The Pequannoe Rubber Co., Butler, N. J., has 
started work on the construction of a new three-story, 
brick, factory at its plant. The estimated cost is 
$14,000. Noted June 13. 

Bids are being received by Crow, Lewis & Wicken- 
hoefer, archs., 200 Fifth Ave., New York, N. Y., far 
the construction of a group of buildings for Benja- 
min & Co., 
N.J. They will be one and four stories high 

The plant of the Edible Oils Co., at Ave. A and 
West Fourth St., Jersey City, N. J., was damaged 
by fire, June 21. Loss, $10,000 

The Mfg. Co., 
telephones, Philadelphia, Penn., has under construc- 


Moore paint manufacturers, Carteret, 


Atwater-Kent manufacturer of 


tion a new factory, 150x175 ft., at Wayne Junction, 


Philadelphia, 
Blumenthal Bros., manufacturers of flavoring ex- 
are considering plans for 


It will be three 


tracts, Philadelphia, Penn., 


the construction of a new factory 


stories high, 100x150ft., and will cost $60,000 
Stearns & Castor, Girard Bldg., are the archs 

The Lackawanna Mills, manufacturers of knit 
goods, Scranton, Penn., has commenced the con- 


struction of an additional story to their present mill 
building, 65x130 ft. This will be used for the dry- 
ing department and will cost $11,000. 

Karl G 
bids for the construction of a new factory for the 
Pennsylvania Unit Brick & Tile Co., Tacony, Penn 
It will be of concrete 


Smith, Engr., Newark, N. J., is receiving 


SOUTHERN STATES 


The Acid Ivon & Mineral Co. will erect a building 
50x70 ft., at Salem, Va 

The $90,000 city bonds of Grafton, W. Va., which 
issued for the improvement of the 


were recently 


waterworks, have been sold 

Dickie & Campbell will erect a stave mill to cost 
$30,000 at Black Mountain, N. C. 

The Ivey Mills Co. will erect a cotton mill at 
Hickory, N. C. 

The new plant of the Fidelity Hosiery Milis Co., 
Newton, N. C., is being constructed. It is to be a 
brick structure 100x50 {t., two stories. 

C. T. O'Farrell, Dillon, 8. C., is organizing a com- 
pany to establish a grist mill at Florence, 8. C. 

Fire damaged the lumber mill of the Arlington Co 


at Arlington, Ga Loss, $15,000. 


J.B 
gas plant at Cordele, Ga 


McCrary, Atlanta, Ga., will erect a $50,000 
W. H. Dorris is the mayor 

James Harrison will erect an ice plant at Monte- 
zuma, Ga 

The City Ginning Co. will build a cotton gin at 
Montezuma, Ga. 

J. R. Brown, Attalla, Ala., contemplates erecting 
a heading mill at Rome, Ga. 

The Royal Gold Mining Co., Tallapoosa, Ga., will 
erect a mill to grind peebbls. 

J. J. Golden and H. B. Layton, Tifton, Ga., will 
establish a cottonseed-oil mill at Tifton. 

The Vidalia Compress & Power Co., Vidalia, Ga., 
will erect a $50,000 compress. Murray M. Stewart 
is the pres. 

W. P. McCormick will erect a shingle mill at Apa- 
lachicola, Fla., and install machinery. 

J. E. Bowren will erect a sawmill at Davenport, 
Fla 

The city of Haleyville, Fla., has voted $20,000 of 
bonds for the erection of a water-works system 

Osear M. Eaton and FE. H 
$50,000 ice plant at Lakeland, Fla. 

The Melton Lumber Co. will rebuild its sawmills 
recently destroyed by fire at Micanopy,. Fla 


Young will erect a 








Athens, Ala., has voted $38,000 of bonds for in- 
stalling a lighting plant and sewers. 

Smith Bros. & Co., Birmingham, Ala., have an- 
nounced plans for the reconstruction of a flour mill 
at Decatur, Ala. 

The Farmers’ Feed & Gin Co., Florence, Ala., will 
double the capacity of its oil mill. 

The Manchester Lumber Co., Manchester, Ala., 
will rebuild its sawmill recently destroyed by fire. 

The Alfalfa Milling Co., West Point, Miss., will 
erect two buildings 50x100 ft. each. Cost, $5000. 

The Jena Ice, Light & Water Works Co., will in- 
stall a 12-ton plant at Jena, La. W. Wright, Winn- 
field, is in charge. 

The American Creosoting Works of New Orleans, 
La., has signed a contract with citizens of Louisville, 
Miss., to build a plant there. 

Finlay, Dicks & Co., will erect a plant at New Or- 
leans, La., for the manufacture of drugs. 

J. C. Stacy, Shelbyville, Tenn., will establish a 
laundry at Lewisburg, Tenn. 

B. F. Parker, proprietor of the Braylesville Mills, 
Limestone, Tenn., is considering the installation of 
additional machinery. 

The Columbia, Tenn., Produce Co. has taken over 
the business of the Jean Produce Co., Nashville, 
Tenn., and will install a cold storage plant. A. M. 
Cochran is in charge. 

The Booth & Fisheries Co. will erect a fish and 
oyster packing plant at Nashville, Tenn. 

Sanders & Co., Shelbyville, Tenn., who operate a 
sawmill, will purchase special machinery for the 
manufacture of cedar pencil slabs. 

George Bentley, Hawesville, Ky., is considering 
the installation of a flour mill. 

The Kentucky Tobacco Product Co., Ninth and 
York Sts., Louisville, Ky., is erecting a building 
which will be used as a machine shop, Equipment 
will be purchased. 

The Harbison & Gathright Saddlery Co., Louis- 
ville, Ky., has purchased a site at Seventh and Mar- 
ket Sts., and is considering erecting a factory. 

A. J. Baker and J. H. Mays have begun the con- 
struction of a flour mill at Marion, Ky., and will be 
in the market for power, conveying and elevating 
machinery. 

The Sphar Brick Co. will install machinery to 
manufacture brick at Maysville, Ky. 

An addition is to be erected to the building of the 
Shelby Loose Leaf Warehouse Co., Shelbyville, Ky., 
and additional equipment for handling and packing 
tobacco will be required. 


MIDDLE WEST 


C. F. Hanger, Cleveland, Ohio, will erect a $10,000 
carriage repair shop. Two-story, 50x120 ft. 

The Ohio penitentiary, Columbus, Ohio, will con- 
tract shortly for $35,000 worth of machinery to man- 
ufacture cotton cloths of coarse variety. 

The Parker Lumber Co., Findlay, Ohio, incorpor- 
ated for $50,000 by W. S. Parker and others, will 
erect and equip a large saw mill. 

The Wilson-Morgan Cement Block Co., Galion, 
Ohio, will erect a new factory building. 

The Butler County Co., Hamilton, 
Ohio, will require saw mill equipment for a new mill. 
Peter Kuntz is pres. 


Lumber 


A new grist mill will be erected by the McConnell 
at Lima, Ohio. C. K. Fawer is supt. 
The Wood Shovel & Tool Co., Piqua, Ohio, is 
erecting an addition to its plant 90x300 ft. 
The 


works system 


Grain Co., 


city of Preston, Ohio, will install a water- 

John Nagely, Toledo, Ohio., is building an addi- 
tion to his factory at 29051 Monroe St., to manufac- 
ture coat hangers. Cost $3500. 

rhe city of West Salem, Ohio, is in the market for 
electric lighting plant equipment 

The G. & J. Tire Co., Indianapolis, Ind., will 
erect a building, 220x170 ft., to cost $17,000. 

The Indianapolis Gas Co., Indianapolis, Ind., will 
erect a new coke and gas manufacturing plant 


The Alma Roller Mills Co., Alma, Mich., will ex- 
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pend about $5,000 for new flour milling machinery. 
William Medlar is supr. 

The Detroit City Gas Co., Detroit, Mich., has be- 
gun the construction of additions to its substations. 

Dahm & Kiefer, Grand ‘Rapids, Mich., will erect 
an addition 46x70 ft. to their tannery. 

The Reynolds Asphalt Shingle Co., Grand Rapids, 
Mich., will rebuild its plant recently destroyed by 
fire. 

Highland Park, Mich., will spend $49,000 for a 
water-works extension. 

The Upjohn Pill & Granule Co., Kalamazoo, Mich., 
has begun the erection of a three-story brick addition. 

Charles H. Stanley, Millington, Mich., will locate 
a sawmill and flooring plant at Millersburg, Mich. 

The Board of Trustees of Olivet College, Olivet, 
Mich., will spend $50,000 for the erection and equip- 
ment of a central heating plant. 

Jackson & Tindle, Pellston, Mich., will erect a new 
heading plant to replace one recently destroyed by 
fire. 

The mill of the Pontiac Knitting Co., Pontiac, 
Mich., was damaged by fire, June 14. Loss, $15,000, 
covered by insurance. 

The City of Charleston, Ill., has voted $40,000 of 
bonds for the improvement of the waterworks. 

The American Book Co., Chicago, IIl., will erect 
a factory 99x179 ft., five stories of brick. Cost, 
$190,000. 

The Empire Paper Co., Chicago, IIL, will erect a 
building 66x106 on South 5th. Ave. 


The factory of E. F. Pahl & Co., manufacturers of 
baby carriages, 1033 Third St., Milwaukee, Wis., 
was damaged by fire, June 22. Loss, $6000, partly 
covered by insurance. 


The McGillivray Sash & Door Factory, at Black 
River Falls, “Wis., was destroyed by fire, June 22. 
Loss, about $25,000: insurance, $12,000. 


Rex Sparleader will erect a planing mill at Wau- 
watosa, Wis. 


WEST OF THE MISSISSIPPI 


The Bonicamp Mfg. Co., Fort Madison, Iowa, is 
planning to install additional equipment and to en- 
large the capacity of its plant. About $5,000 will 
be expended. J. W. Bonicamp is pres. 

The Union Pacific grain elevator, at Armourdale, 
Kan., was destroyed by fire, June 21. Loss, $500,000. 

The Evans Model Steam Laundry, 209 South 11th 
St., Omaha, Neb., has awarded the contract for the 
construction of a two story and basement laundry. 
Fisher & Lawrie, Paxton Blk., are the archs. 

The Mayer Walnut Oil Co., Kansas City, Mo., is 
contemplating the erection of an oil manufacturing 
plant at Estimated cost $35,000. 
Henry A. Mayer is interested. 


Tacoma, Wash. 


The Clemons Produce Co., Second St. and Grand 
Ave., Kansas City, Mo., is having plans prepared 
for the construction of a three story and basement 
plant. The ertimated $100,000. Smith, 
Rea & Lovitt, Finance Bldg., Kansas City, are the 


cost is 


archs. 

The Penn Lumber Co., Beirne, Ark., is planning 
to construct a veneer plant at Beirne. About $5,000 
will be expended for machinery. Frank Morrison 
is pres. 

The Texas Dressed Beef Co., Fort Worth, Tex., 
has secured a site covering about five acres and will 
erect a packing plant. There will be four concrete 
or brick buildings. 

The contract has been awarded for the construc- 
tion of a water works in Butler, Okla. The esti- 
mated cost is $10,000. 

The citizens of Johnstown, Colo., have voted bonds 
for $20,000 for the construction of a new water-works 
system. Noted May 30 

The Valley Laundry & Supply Co., Brawley, Calif., 
will construct a steam laundry in Brawley. Samuel 
Garber and Henry A. Stahl are interested. 

Carl Leonardt, Hellman Bldg., Los Angeles, Calif., 
will erect a large cement mill in this county. Mill, 
kilns and machinery to be used in the plant will cost 
over $1,000,000. 
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WESTERN STATES 


The American Falls Power Co., American Falls 
Idaho, has awarded the contract for the construtcio. 
of its power house. The estimated cost is $250,000. 

The sawmill, box factory and light plant of George 
& Sons, at Entiat, Wash., were destroyed by fire, 
June 17. Loss, $25,000. 

The Vancouver Flour Mill Co., Vancouver, Wash., 
recently incorporated with a capital of $40,000, has 
taken over the plant of the Bashford Milling Co., Van- 
couver, and is planning to make numereus improve- 
ments and additions. 

The city of Condon, Ore., will make extensive im- 
provements to its water-works system. 

The California Bestwall Co., Alameda, Calif., will 
erect a plant at Alameda for the manufacture of a 
new wall board. George W. Kelham is pres. 

The city of Alhambra, Calif., will soon hold a 
special election for the purpose of voting on bonds for 
$10,000 for the erection of a garbage incinerator plant. 

W. M. Kettles, Corning, Calif., is planning the 
erection of an ice plant at Corning. 

The planing mill of R. J. Christie, at Dilcor, Calif., 
was destroyed by fire, June 12. Loss, $4000, partly 
covered by insurance. 

The packing house of the Stewart Fruit Co., 


Fresno, Calif.. was destroyed by fire, June 17. Loss, 
about $10,000. 
The Pioneer Fruit Co., Hardwick, Calif., will 


erect a large fruit packing plant at Hardwick. 

The sawmill of the Melton Lumber Co., at Mican- 
opy, Calif., was destroyed by fire, June 19. 

The citizens of Oakville, Calif., have voted bonds 
for the installation of water-works. The estimated 
cost is $6,800. . 

Towle Brothers Lumber Co., Sacramento, Calif., 
has acquired a tract of timber land near Quincy, 
Calif., and will erect a large sawmill to cost $30,000. 
The plant will have a daily capacity of 30,000 ft. of 
lumber. 

The Empire Flour Mill at Soledad and Sausal Sts. 
Salinas, Calif., was destroyed by fire, June 7. The 
mill was owned by J. B. Stirling. 

The National Laundry & Cleaning Co., San Diego, 
Calif., recently incorporated, will erect a steam laun- 
dry and dyeing plant. A. L. Morris and M. J. Kane 
are interested. 


CANADA 


The woodworking plant and saw mills of Hoehmer 
Bros., West Lahave, N. S., were destroyed by fire, 
June 24. Loss, $60,000. The mills will be rebuilt, 

The Canadian Consolidated Rubber Co., Montreal, 
Que., is contemplating the construction of a branch 
factory at Berlin, Ont., for the manufacture of auto- 
mobile tires The estimated cost is $250,000. 

The Crown Gypsum Co., Lythmore, Ont., is plan- 
ning to construct additions to its plant and to install 
additional equipment. 

The city of Duncan, B. ©., will soon begin the 
erection of an ineinerator plant for the disposal of 
garbage. The City Council is in charge. 

The city of Regina, Sask., is planning to enlarge 
and improve its water works system. About $500,- 
000 will be expended. 





New INCORPORATIONS 
METAL WORKING 


The following companies have been incorporated to 
manufacture. 


Welted Sole Co., Boston, Mass.; machinery. Cap- 
ital, $50,000. Incorporators: W. B. Greene, Natick, 
M. Brown, and F. M. Carroll, Boston. 


The Cambridge Steel Plow Co., Cambridge, N. 
Y.; plows and agricultural implements. Capital, 
$100,000. Incorporators: I. F. and J. M. Stower, 
Cambridge, and B. F. Stower, Burden, N. Y. 

The Excelsior Pulley Co., Cuba, N. Y.; pulleys, 
machinery. Capital, $30,000. Incorporators: S. M. 
Havens, A. R. Sutherland, and H. A. Nivens, Ro- 
chester, N. Y. 


July 4, 1912 


The United Electric Supply Co., New York, N. Y. 
Capital, $100,000; mechanical and electrical appli- 
ances. Incorporators: Anselm P. Anderson, 32 I .ib- 
erty St., Oscar B. Frazer, 34 Nassau St., and John G. 
Clark, 32 Nazsau St., New York. 


The Henry Engineering Co., Boro. Manhattan, N. 
Y.; motors, machinery. Capital, $20,000. Incor- 
porators: George L. Henry, 612 West 138th St., 
Harry W. Badeuhausen, 158 West 2d. St., Mt Ver- 
non, and Myron F. Hili, 1 Kress Park; New Rochelle. 


The Perfection Vacuum Clothes Washer, Inc. Man- 
hattan, N. Y.; clothes washer. Capital, $10,000. 
Incorporators: John C. Gardiner, 2223 Adams Place, 
Bronx, John H. O’Connell, 252 West 16th St., New 
York City, and Isaac P. Bernstein, 1581 Lincoln 
Place, Brooklyn. 


The Creuzbau Non-Exhaust Motor Mfg. Co., 
Boro. Manhattan, N. Y.; motors and machinery. 
Capital, $20,000. Incorporators: W. H. Sefton, 168 
Montague St., William H. Price, 801 Prospect PI., 
Brooklyn, N. Y., and Edgar F. Woodward, 30 Church 


St., New York, N. Y. 


The Sampson Car Coupler Co., Boro. Manhattan, 
N. Y.; cars. Capital, $1,000,000. Incorporators: 
Moward W. Richardson, Theodore F. Conrad, 50 
Church St., and Parke L. Woodward, 45 Cedar St. 
New York, N. Y. 


The Utility Supply Co., Boro. Manhattan, N. Y.; 
device for fastening wire. Capital, $6000. Incor- 
porators: Henry R. Johnston, John L. Feeney, and 
Frank W. Moxley, al! of 43 Exchange PI. 


The LaVergne Pump Co., 810 Broad St., Newark, 
N. J.; pumps. Capital, $125,000. Incorporators: 
John La Vergne, Leontine M. LaVergne, 284 North 
Fifth St., and Walter I. Auten, 810 Broad St., Newark, 
N. J. 

The Reversible Metal Shingle & Mfg. Co., Hah- 


N. C. Capital, $25,000; metal shingles, ete. 
O. Vaughan, and B. H. Hole. 


fax, 
Incorporators: T. 

The Akron Gear & Engineering Co., Akron, Ohio; 
gears and general machinery. Capital $25,000. 
Incorporators: J. R. Triplett, Otis E. Prior and T. 
A. Seachrist. 


The Hill Cotton Compress Co., Alexandria, La. 
Capital, $100,000; press. Incorporators: D. F. Clark, 
S. R. Lee, and William Hill. 


The Acetylene Stove Manufacturing Co., Cleve- 
land, Ohio; stoves, burners and devices. Capital’ 
$30,000. Incorporators: C. F. Shuler, T. L. Hopkins, 
and bk. S. Barnard 


The Cleveland Steel Barrel Co., Cleveland, Ohio; 
steel and iron barrels, drums, tanks and packages. 
Capital, $10,000. Incorporators: Charles F. Schri- 
ner, J. M. Finney and Frank R. Williams. 


Cleveland, Ohio; 
Capital, 


The American Trimming Co., 
machines for loading and handling goods. 
$10,000. Incorporators: F. 8. Maston, 8. H. Hold- 
ing, and Frederick L. Lockie. 


The Chic Viscosity Ice Machine Co., Cincinnati, 
Ohio; ice making machinery. Capital, $50,000. 
Incorporators: Winfield S. Holden, James M. Sprague 
and W. 8. Driggs. 


The Columbus Machine & Tool Co., Columbus, 
Ohio. Capital, $5,000,000; machinery. Incorpora- 
tors: Frank IL.. Griffith, William K. Lanman, and E. 
R. Sharp. 


The Rotospeed Co., Dayton, Ohio. Capital, 
$150,000; duplicating and calculating machines. 
Incorporators: J. A. Oswoki, H. E. Smith, Sidney G 
Kusworm, and W. E. Disbrow. 


The Graves & Marshall Co., Dayton, Ohio. Cap- 
ital, $20,000; steam boilers, water heaters. Incor- 
porators: George L. Marshall, Henry C. Graves, 
George W. Marshall, and Gaylord L. Marshall 


The Piano & Heavy Box Truck Mfg. Co., Toledo, 
Ohio. Capital, $20,000; manufacture heavy trucks 
Incorporators: A. T. Raynor, W. F. Runkle, and 
others. 


The Walker Tire Chain Co., Toledo, Ohio, Capital, 


$150,000; automobile tire chains. Incorporators: 
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Henry F. Rohrman, Charles A. Newman, A. M. Ed- 
wards, and George C. Bryce. 


The Wyman Mfg. Co., Indianapolis, Ind. Capi- 
tal, $3000; farm gates and machinery. Incorpora- 
tors: O. J. Wyman, W. F. Johnson, and C. 8. Sweeney. 


The Gemacko Mfg. Co., Indianapolis, Ind. Cap- 
tal, $10,000; machinery for cleaning clothing, car- 
pets and furnishings. Incorporators: Charles R. 
Wilson, Frank C. Olive and Louis A. VonStaden. 


The Feeny-Hurd Co., Muncie, Ind. Capital, 
$20,000; universal joint. Incorporators, FE. J. Feeny, 
C. E. Hurd and T. D. Robson. 


Rose City Mfg Co., Newcastle, Ind.; tool and im- 
plements. Capital, $50,000. Incorporators: J. A. 
Johnson, E. R. Sissons, C. 8S. Newby, and E. M. 
Board. 


The Crystalite Lamp Co., Chicago, Ill., Capital, 
$10,000; glass lamp reflectors and specialties. In- 
corporators: Frank H. Harlowk, Julius H. Gewke and 
William J. Moore. 

Capital, $2,- 


The Keene-Judd Co., Chicago, Ii. 


500; electrical machinery. Incorporators: Charles 
G. Hendricks, Carl O. Beroth and A. W. Wester- 
£Troom. 


Capital, 
Tib- 


St. Louis, Mo. 
Daniel 


The Thobol Electric Co., 
$50,000; Incorporators: 
bals, Emilie Thomas, and Lewis Knapp. 


machinery 


The Wright Pump & Foundry Co., Kansas City, 
Mo. Capital, $80,000; pumps. Incorporators: Allie 
B. Wright, George W. Wright, and G. H. Guathney. 


Kansas City, 
G. M. 


Kansas City Aluminum Mfg. Co., 
Mo., Capital, $10,000; aluminum utensils 
Bobst is pres., and R. Best is secy-treas. 








New INCORPORATIONS 
GENERAL MANUPACTURING 


The following companies have been incorporatdd to 
manufacture 


Mass : 
Incorporators R. J. 


Danielson Cotton Co., Boston, cotton 
goods. Capital, $775,000 


Richardson, Waverly, and W. E. Russell, Cambridge. 


Hill Powder Co., Boston, Mass.; powders of all 
kinds. Capital, $100,000 Incorporators: W. A. Hill, 
Waltham; C. A. Fultz, and H. F. Fultz, Winchester. 


Mass. ; 


Incorporators: T. L. 


The Albany Clay Products Co., Boston, 
bricks. Capital, $800,000 
Pomeroy, New York City, F. H. Swift, New Bedford, 


and J. B. Duchemin, Boston 


Oneida Regal Co., Boston, Mass.; cotton and wool- 
en goods. Capital, $1,500,000. Incorporators: Rh 
A. Pritchard, Brockton, F. W. Johnston, Boston, and 


W. E. Tucker, Chelsea. e 


Mfg. Co., 
Incorporators 


Danbury, Conn. 
Clarence M 


The Stamford Hat 
Capital, $5000; hats. 


Bonton, Mary I. Bonton of Stamford, Conn., and 
Elbert H. Wheeler, Danbury. 
Independent Film Service Co., Boro. Manhattan, 


N. Y.; picture films. Capital, $10,000 
ators: Alfred T. Tompkins, ,153 West 91st Street, 
and Howard E. Brown, Boro. The Bronx, Grace M 
Hill, 1652, Atlantic Ave., Brooklyn 


Resilient Punctureless Tire Co., Boro. Manhattan, 
N. Y.; punctureless composition. Capital, $200,000. 
Incorporavors: F. M. McCready, 8. H. Sheldon, and 
L. McCready, New York 


The Specialty Salesmanship Co., Boro. Manhat- 
tan, N. Y., novelties. Capital, $10,000. Incorpor- 
ators: Harry A. Keiley, 271 West 125th St., Richard 
Palmer, and Morris Friedberg, 150 Nassau St., New 
York, N. Y. 


The Rest Chair & Bed Co., Boro. Manhattan, N. 
Y.; head and bed rests. Capital, $25,000. Incor- 


Incorpor-, 
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porators: Michael Fackenthal, 930 St. Marks Ave., 
Brooklyn, N. Y., Joseph C. Lynch, 1348 College Ave., 
and Mason G. Worth, 43 Cedar St., New York, N. Y. 


The West India Sugar Co., Boro. Manhattan, N. 
Y.; sugar molasses. Capital, $5000. Incor- 
porators: George V. Harriman, 332 West 55th St., 
New York, N. Y., Charles A. William, 60 Gerald 8t., 
Pawtucket, R. 1., and Louis C. Whiton, 15 Broad 
St., New York, N. Y. 


and 


The Duplex Electric Co., Boro. Manhattan, N. Y 
burglar and fire alarms. Capital, $5,000. Incor- 
porators; Malcolm Sundheimer and Otto M. Stern- 
feld, 31 Nassau St., and A. Maurice Levine, 254 
Hooper St., New York, N. Y. 


The Phoenix Oil Co., Boro, Manhattan, N. Y. 
Capital, $5000; oils. Incorporators: J. T; Murphy, 
M. J. Murphy and A. A. Schmidt, Buffalo, N. Y. 


Consolidated Sales Book Co., Rochester, N. Y.; 
Capital, $135,000. Incorpor- 
Bitter, and L. H. Houck, 


sales books, checks. 
ators: T. O'Connor, O. 
Rochester. 


Webster Basket Co., Webster, N. Y.; baskets, 
erates. Capital, $50,000. Incorporators: G. Kit- 
telberger, and E. Kittelberger, Webster. 

The Art Novelty & Covering Co., Newark, N. J.; 
novelties, toilet articles. Capital, $100,000. Incor- 
porators: J. E. Mendeth, South Orange, H. Rein- 
hardt, and C. Fendeis, Newark. 


The H. MeCarty 
Ohio. Capital, 25,000; fire-proofing. 


Fire-Proofing Co., Cleveland, 
Incorporators: 


H. McCarty, F. 8. McCarty, and D. L. Schwab. 
The Milligan Bros. Pottery Co., Crooksville, 
Ohio; clay and clay products. Capital, $25,000. 


McDonald, H. C. Milligan, and 


Incorporators: C. 


C. O. Milligan. 


The Farmers Exchange Milling Co., Logan, Ohio. 
Capital, 20,000; flour. Incorporators: Thomas Shot- 
well, E. L. Munson, and L. C. Kreig. 


Chicago, Ill; mosaics. 
8. Boyden, D. 


The Alpha Mosaic Co., 
Capital, $2,500. Incorporators: E. 
B. Boyden, and E. P. McKenna. 

Premo Mfg. Co., Chicago, Ill. Capital, $10,000; 
fountain pena, novelties Incorporators: Henry C. 
Straus, Otto F. Reich, and Samuel Hofman. 
Chicago, IIL; patented articles 

Incorporators: A. J. Ryal, T. L. 
Perka, Chicago. 


Chanton Co., 
Capital, $150,000 
Condon, and D 


Cement Products Co., Cicero, IIL; 
cement products. Capital, $30,000. Incorporators 
J. Schall, J. B. Schall, and C.A. Carlson, Chicago 


Hawthorne 








ro y nr et &! *ys 
BusINEss ITEM 
The W. M. Pattison Supply Co., Cleveland, Ohio, 
has purchased the real estate buildings, power and 
factory equipment of the Long Arm System Co., 
Cleveland, who made automobile engines, transmis- 


son, ete, 








CaTALoGS WANTED 


Reed-Prentice 
requests 


The Bros. Dept. of the 
Co., 667 Cambridge St., Worcester, Maas., 


catalogs of recent date for their office files 


Prentice 





TRADE CATALOGS 


Gould & Eberhardt, Newark, N. J., 
shapers, illustrated, 48 pages, 6x9 in 


Moline Tool Co., Moline, Ill 


Catalog, 


Catalog, multiple 


drill. Illustrated, 10 pages, 9}x12} in. 
E. P. Reichhelm & Co., 24 John Street, New 
York. Catalog 5, files, illustrated, 23 pages, 8x10 in. 
United Lead Co., 11 Broadway, New York, 
Catalog, lead products, illustrated, 15 pages, 
6x9 in. 
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D. & .W Fuse Company, Providence, R. L, cireu- 
lar 202, chucks, illustrated, 5 pages, 
6x9 in. 


Rockford Lathe & Drill Co., Rockford, Il. 


magnetic 


Cata- 


log, Lathes and drills. Illustrated, 14 pages, 8] 
xlle in. 
The Curtis & Curtis Co., Bridgeport, Conn., 


Catalog, pipe cutting and threading machinery, illus- 
trated, 32 pages, 7}x10 in. 


Randall Graphite Sheet Lubricator Co., 564 Ran- 
dolph Street, Chicago, Ill. Circular, Graphite Sheet 
Lubricator. Illustrated, 4 pages, 9x11} in. 


Toledo Electric Welder Co., Knowlton and Lang- 
_ land Streets, Cincinnati, Ohio. Pamphlet, Electric 


spot welders. Illustrated, 32 pages, 7}x10} in. 


Hess-Bright Manufacturing Co., 21st St. and Fair- 
mount Avenue, Philadelphia, Pa. Catalog, ball 
bearing hangers. Illustrated, 42 pages, 6x9 in. 

453 Lawton Ave., 

Type FC Muffle 
16 pages 


Hoskins 
Detroit, Mich 
Chamber electric furnaces 


Manufacturing Co., 
Bulletin No. 10 
Illustrated, 
6x9 in. 

Catalog No. 
16 pages, 
Illustrated, 


Link-Belt Co., 
121, Ewart friction clutch 
6x9 in. 
32 pages, 9x6 in. 


Philadelphia, Pa 
Illustrated, 


Catalog, locomotives,cranes. 








FoRTHCOMING MEETINGS 


Foreman’s Association. 
1912, Chicago, II. 


Monadnock Building, 


American Railway Tool 
convention, July 9, 
Mills, secretary, 835 


Annual 
H. L 
Chicago, Il. 


American Institute of Metals (formerly American 
Brass Founders Association) Annual Convention, 
Sept. 24, 25, 26, Hotel Iroquois, Buffalo, N. Y. W. 
W. Corse, Secretary, Buffalo, N. Y 


Foundrymen’s Association. Annual 
convention, Buffalo, N. Y., Hotel Statler, Sept. 24, 


Richard Moldenke, Watchung, N. J 


American 


25, 26 


The Institute of Operating Engineers. Regular 
meeting second Thursday of each month, Engi- 
neeting Societies Building, New York City H. E. 


Collins, secretary, 20 West Thirty-ninth St., New 
York City 


American Society of Mechanical Engineers. 
Monthly meeting second Tuesday Calvin W. 
tice, secretary, 20 West Thirty-ninth St., New 
York City. 

Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of each 


month. Young's Hotel. D. F. 8. Clark, secretary, 


141 Milk St., Boston, Mass 


Providence Association of Mechanical Engineers. 
Monthly meeting fourth Tuesday each month. J. A. 
Brooks, Brown 
R. 1. 


secretary, University, Providence, 


New England Foundrymen's Association Regu- 


each month, 
Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass 


lar meeting second Wednesday of 


Exchange Club, Boston, Mass 


Engineers’ Society of Western Pennsylvania 


Elmer K. Hiles, 
secretary, Fulton Building, Pittsburgh, Penn 


Monthly meeting third Tuesday 


Superintendents’ and Foremen’s Club of Cleveland 
Monthly 
secretary, 
Ohio. 


meeting third Saturday 
310 


Philip Frankel, 


New England Building, Cleveland. 


Western Society of Engineers, Chicago, II. 
Wednesday evening of each 
month, excepting July and August. Secretary, J. H 


Warder, 1785 Monadnock Block, Chicago, Ill. 


Regular meeting first 


Meet- 
Manufacturers’ 


Philadelphia Foundrymen's Association 
ings first Wednesday of each month 
Club, Philadelphia, Penn. Howard Evans, secretary, 


Pier 45 North, Philadelphia, Penn 

Regu- 
Walter 
New York City 


American Society of Engineer Draftsmen 
lar meeting third Thursday of each month 
M. Smyth, secretary, 116 Nassau St., 
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WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
‘* Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week's issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
pceren pan any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 
































Men WANTED 
California 


FOREMAN for jobbing shop in Los Angeles, Cal. 
Operating mostly turret and screw machines on 
brass. Must be a hustler, able to handle men, and 
produce accurate work at proper Perma- 
nent for the right man. Give full experience and 
Box 518, American Machinist. 


cost. 


reference. 
Canada 


MACHINISTS, first class. 
vertical boring mill hands. 


Lathe, planer and 
In writing, state age, 
Box 454, 


experience and expected. 


American Machinist. 


wages 


FOREMAN—Experienced in medium and heavy 
machining, must be first-class man. In writing give 
full particulars as to experience, and state salary 
expected. Box 508, Am. Mach. 

TOOLMAKERS—Two or three first class; jig, 
fixture and die work. State wages expected and 
when you could start work. Apply Ross Rifle Co., 
Quebec, Canada. 

Illinois 

GENERAL SUPERINTENDENT—On account 
of the death of our Mr. DeCrow, we want a broad 
gauge with executive ability. 
Must be a good organizer and have practical shop 

By letter only—give full information. 
age, and salary 
which if desired, will be held strictly confidential. 
Exceptional opportunity for the right man. Address- 
ograph Company, 901 W. Van Buren St., Chicago, II. 


man and business 
experience. 


references, experience expected, 


Indiana 


GENERAL FOREMAN—One who has had ex- 
perjence in manufacturing Turret Lathes preferred. 
Box 509, Am. Machinist. 


Kentucky 


FINAL INSPECTOR AND ALIGNER who has 
had experience on typewriter work to take charge of 
similar department. Must have been in charge of 
such work and be able to furnish the best of refer- 
ences All be treated confidentially. 
State age, experience,* salary and when available. 
Give full particulars in first letter. Box 505, Am. 
Mach. 


answers will 


Massachusetts 


TOOLMAKERS for punch and die work. Write 
Worcester Pressed Steel Company, Worcester, Mass. 

DRAFTSMEN—State experience and salary ex- 
pected. Address Chief Draftsman, General Elec- 
tric Co., Pittsfield, Mass 

MECHANICAL DRAFTSMAN with at least 5 
years’ experience on mill engineering. Must be 
rapid and accurate and have a technical education; 
permanent position. To be considered, state age 
and experience in full, with references. Address E. 
R., Box 1768, Boston, Mass. 
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FOREMAN—An old established, well-known 
New England concern is enlarging its department 
for making up-set machine screws, both rolled 
and cut thread, and wishes a competent foreman 
for same. None but experienced men need apply. 
Please state experience references and salary re- 
quired. All references strictly confidential. No 
references to present employers without permission. 
Box 452, American Machinist. 

MACHINIST, expert, of a superior type to act as 
instructor in a high-grade Trade and Technical 
School in the East. Applicants must be experts in 
tool making and high-grade machine construction; 
must also be familiar with punch and die work, and 
have had some experience in handling men. Appli- 
cants must have good common education, and ability 
to express their ideas readily in good English. Age 
preferred, between 27 and 35 years. An exceptionally 
good salary and opportunity for the right man. Ap- 
ply stating experience in detail, education, age, 
nationality and present salary, to Box 510, Am. Mach. 


Michigan 


OPERATORS—We are frequently needing good 
operators for turrets and gear cutters, principally 
Jones & Lamson and Gleason, and invite applica- 
tions. Frost Gear & Machine Co., Jackson, Mich. 


New Hampshire 


TEACHER—A man with ability as a teacher to 
instruct classes in pattern making and foundry work 
in New Hampshire College. Address F. E. Cardullo, 
Durham, N. H. 


New York 


OPERATOR-—First-class horizontal boring machine 
operator on machine tool work; 39 cents per hour, 
permanent position and good opportunity for right 
man. State experience and references. Box 481, 
Am. Mach. 


DRAFTSMEN—Experienced men wanted on 
motor, controller and general machine design. For 
work in New York City. No replies considered un- 
less experience, age and salary expected are given. 
Box 520, Am. Machinist. 

OPERATORS—Two first-class horizontal boring 
machine operators, rate 37 to 39 cents per hour. Also 
a few bench and floor hands on machine tool work. 
Permanent positions and good opportunity for first- 
class men. Address, Box 525, Am. Machinist. 


MECHANICAL ENGINEER—Unusual oppor- 
tunity with option of investment for mechanical engi- 
neer, combining engineering knowledge with some 
executive and selling ability. Company located in 
Buffalo, N. Y., manufacturing and selling contrac- 
tors’ machinery and equipment, also specialties for 
steam, water, gas, oil, and air. Box 471, Am. Mach. 


MACHINIST, by well known concern. First- 
class, thoroughly posted on up to date shop methods, 
to demonstrate and sell a standard line of goods to 
the iron and steel manufacturing plants. We have a 
good opening for a live wire in Ohio, Pittsburgh and 
New Jersey territories. Permanent position to right 
man. State age, experience and salary expected at 
start. Box 486. 

SUPERINTENDENT AND FACTORY MANA- 
GER for drop forge company in New England doing 
a general jobbing business and making a line of small 
tools. Applicants should be competent to make esti- 
mates, design dies, tools and fixtures and to in- 
troduce modern methods of production. Good op- 
portunity for a thoroughly competent and up to date 
ambitious man. Past experience should be stated 
fully, also present position and salary expected. 
All replies will be treated strictly confidentially and 
no inquiries made from present employers without 
consent of applicant. Address X Y Z, Am. Mach. 


Ohio 


RATE SETTER, of at least ten years’ experi- 
ence, to take charge of rate setting in premium shop. 
Box 524, Am. Machinist. 

DESIGNER—Jig and tool, capable. 
experienced on machine jool work. 
position. Box 514, Am. Machinist. 

FOREMAN PATTERN MAKER—Must be good 
executive and experienced on punching, shearing and 
forging machinery. State age, experience and salary 
expected. Box 515, Am. Machinist. 


Must be 
Permanent 
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FOREMAN to take charge of assembling depart- 
ment on work similar to typewriter. The man tak- 
ing charge of this department must be able to con- 
trol 100 men and produce work that will be strictly 
high grade. For the right man there is a future sel- 
dom offered in the manufacturing world. All re- 
plies will be treated as confidential. State age, ex- 
perience, salary and all particulars in first letter. 
Box 534, Am. Machinist. 


FIRST-CLASS machinists, toolmakers, die sink- 
ers, lathe, planer, drill press, screw machine, boring 
and milling machine operators, wood and metal 
pattern-makers, brass polishers, buffers, finishers, 
millwrights, hammermen and blacksmiths, who wish 
to increase their opportunities, to register with the 
free Employment Department of the National Metal 
Trades Association, New England Building, Cleve- 
land, Ohio. 


Pennsylvania 


DRAFTSMAN, by a machine tool manufacturer; 
shop experience necessary. Name salary expected. 
Box 512, Am. Machinist. 

TOOL AND DIE MAKERS—Several, first-class, 
on typewriter and adding machine work. Give age 
and experience. Box 523, Am. Machinist. 


DRAFTSMAN—Machine tool, capable of design- 
ing from sketches. Must have shop experience. 
State experience and salary expected. Box 511, Am. 
Machinist. 


SUPERINTENDENT for forging plant employ- 
ing a few hundred men in various departments. 
State experience in detail, age, salary. Box 533, Am. 
Machinist. 

DRAFTSMAN—A good man with no less than 
five years’ experience in drawing office, on machine 
tools, rollimg mill work, and heavy machinery in 
general. Box 484, Am. Mach. 

MACHINE DESIGNER with shop experience 
wanted in a plant in small town in Schuylkill Valley 
of Eastern Pennsylvania. Advertisers design and 
build their own special machinery. Permanent po- 
sition to satisfactory man. Box 535, Am. Machinist 

TOOL ROOM FOREMAN—Good 
mechanic to take charge of tool room of a growing 
concern, to make jigs, tools, etc., for the interchange- 
able manufacture of machine tools. State age, ex- 
perience, references, and. wages expected. Box 522, 
Am. Machinist. 


INSTRUCTORS in mechanical engineering and in 
mechanical drawing at an Eastern institution. Ap- 
plicants must be graduates of technical schools, pre- 
ferably with one or two years’ practical experience. 
Give full details of education, experience and salary 
expected. Box 489, Am. Mach. 


MECHANICAL ENGINEER, graduate of first 
class technical college. Should have at least two 
years’ practical experience, have good 
record and be strong im applying mechanical princi- 
ples to engineering problems. Subjects to be taught 
are Boilers, Steam Engines, Gas Engines, Graphic 
Statics of Mechanisms and Elements of Machine 
Design. Work begins Sept. 18th and extends over 
collegiate year plus four weeks of summer term. 
For this work maximum initial salary is twelve 
hundred. Send statement of experience and refer- 
ences to Professor Mechanical Engineering, Williams 
Hall, South Bethlehem, Pa. 


OPERATORS—The Monotype School is main- 
tained to train young men to meet the constant de- 
mand for ‘operators of our type casting and com- 
posing machine; these operators do so well that we 
receive more applications for places than can be 
filled; these qualifications carry most weight: Com- 
mon sense, automatic machinery experience, printing 
office experience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who furnish 
the same information about themselves, and mention 
this paper. Lanston Monotype Machine Co., Phila- 
delphia. 


practical 


scholastic 


Virginia 


DRAFTSMAN, Experienced, on heavy bending 
rolls, punch and shear, and heavy machinery. 
State experience and salary expected. Covington 
Machine Company, Covington, Va. 
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West Virginia 

ESTIMATOR, strictly high-class of machine time, 
one who is familiar with and can figure on all classes 
of work. Box 532. 

MASTER MECHANIC, high-class, to take com- 
plete charge of all machinery and cranes in foundry 
and machine shop, also of all electrical equipment 
about the plant. Box 531, Am. Machinist. 


Wisconsin 

MECHANICAL DRAFTSMEN—Several, good. 
Address Chief Draftsman, Steam Turbine Depart- 

nt, care of Receivers, Allis-Chalmers Co., West 
Allis, Wis. 

FOREMAN for machine crew of 20 men, gas en- 
gine work. Must be hustler and able to produce 
large quantity with modern equipment. Box 485, 
Am. Machinist. 





Positions WANTED 


Connecticut 
FOREMAN—Tool-room or 
position by a young practical mechanic experienced 
manufacturing and inspection of 
Box 478, Am. Mach. 


similar responsible 
on tool-making, 
smal! and medium size product. 


Illinois 
TOOL-ROOM MAN with experience as foreman 
and as designer. Technical, practical and reliable. 
Can devise ways for reducing manufacturing costs. 
Box 530, Am. Machinist. 


Massachusetts 

HARDENER and temperer on all kinds of alloy. 
Carbon and high speed steels, also a first class case 
hardener. City or country. Box 528, Am. Mach. 

GENERAL FOREMAN—Expert mechanic, thor- 
oughly familiar with accurate interchangeable ma- 
chine parts. Good executive. References, perma- 
nent position. Box 507, Am. Mach. 

TECHNICAL GRADUATE, 40 years old, mar- 
ried, 15 years’ experience as foreman and depart- 
ment superintendent, a good executive, desires 
change. Box No. 529, Am. Machinist. 

EXPERT MECHANIC, with technical training, 
broad experience, designer of automatic machinery 
labor saving tools Good executive, desires 
Box 521, Am. Machinist. 


and 
responsible position. 

MANAGER—Technical graduate, now industrial 
engineer for one of the best known firms of cost ac- 
countants engaged in business systematizing and 
efficiency engineering, desires a permanent position as 
manager of a small growing company manufacturing 
specialties. Six years’ shop, office, sales, and execu- 
tive experience with the largest machinery firms. 
Box 516, Am. Machinist. 


New Jersey 


TOOL DESIGNER with 15 years’ experience de- 
sires change. Past 3 years chief tool designer with 
large concern having charge of 25 men. Age 33, 


technical education, good reasons for changing. Rox 
483, Am. Mahcinist. 
GENERAL FOUNDRY FOREMAN, experi- 


enced on high grade machine tool, general jobbing, 
and gasoline engine castings. Am now making the 
finest semi-steel machine tool castings in New Eng- 
Age 39, married, strictly temperate, molding 
Diploma in McLain’s system of 


land. 
machine experience. 
mixing iron by analysis, cupola practice, and semi- 


steel. Salary, $3000. Box 426, Am. Machinist. 
New York 
MECHANICAL DRAFTSMAN — Various ex- 


perience, wishes position Box 494, Am. Machinist. 
FOREMAN of tool or die-room by a first-class me- 
chanic of 12 years’ experience. Box 517, Am. Mach 
FOREMAN—30, practical mechanic and execu- 
tive. Engines, electrical and general machinery, me- 
dium or heavy work. Understands Taylor system. 
Box 492, American Machinist. 

MECHANICAL ENGINEER, skilled, 34, tech- 
nical education, broad practical experience in shop, 
erection, and office. Competent to develop and sup- 
erintend output of high grade automatic machinery 
and tools, is open for engagement. Box 503, Am.Ma. 
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MACHINERY SALESMAN with long experi- 
ence, judgment, acquaintance and thorough know!- 
edge of modern sales method, desires to locate with 
machinery manufacturing or distributing firm 
Highest credentials. Address Energetic, box 190, 
1570 Broadway, New York City. 

EXECUTIVE—Long experience operating manu- 
Diplomatic along business lines, 
Practical mechanic; gear 


facturing plant. 
and negotiating contracts. 
and automobile parts experience; working knowledge 
all departments. Agreeable connection with oppor- 
tunity for advancement on proven ability. Salary 
Any location. Box 513, Am. 


reasonable to start. 


Machinist. 


Ohio 

GENERAL FOREMAN or superintendent of a 
manufacturing plant; 15 years’ experience; location 
anywhere. “J. A.,"’ Am. Machinist. 

SALES OR GENERAL MANAGER—Successful 
manager of sales and office with large machinery 
manufacturer, age 30, technical graduate, shop train- 
ing, thorough experience in manufacturing and sel- 
ling, desires executive position which will utilize his 
varied experience. Box 490, Am. Mach. 

Pennsylvania 

Young man with technical training and practical 
experience in machine shop, its management and in 
sales department, desires to make a change. Is at 
present employed. Can give good references. Box 
527, Am. Machinist. 

Vermont 

DESIGNER with technical education and 10 years’ 
practical experience on machinery, jigs and fixtures, 
desires responsible position. Box 519, Am. Mach 














MISCELLANEOUS 


Work for screw machines and gear cutter wanted 
Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, ete. Taylor- 
Shantz Co., Rochester, N. Y. 
Patents secured. C. L. Parker, patent attorney, 


990 G St., Washington, D. C. 
Broken machinery welded and guaranteed. Wat- 


erbury Welding Co., East Waterbury, Conn 

Work for 2x24 Jones & Lamson lathes and work 
for automatic gear cutters wanted. Box 267, Am 
Machinist. 

Address of firms doing high class custom tool, jig, 
and die work wanted. Wagner Electric Mfg. Co., 
St. Louis, Mo. 

For Sale—I wish to dispose of my patents, just 
issued, on nut tapping machine. For particulars, 
address Carl Baerwalde, Cleveland, Ohio. 

For Sale—Patent for effective Clutch; no Toggles, 
positive Hold; reasonable price. Write for patent 
papers. F. J. Feineman, 806 Pine Street, St. Louis, 
Mo. 

A great opportunity 
manufacture of a well-known 
Communicate with Edward M 
way, New York City 


to obtain the right for the 
patented tachometer. 
Meek, 165 Broad- 


For Sale—Machine shop in town of 5000 in New 


Jersey Large plot of ground. Price $5500; cash re- 
quired, $3500. Just adding a new line of work 
Box 487, Am. Machinist. 


Canadian company, with modern equipment, 
manufacturers of woodworking machinery, wish to 
right to manufacture one 


Box 448, Am. Ma. 


acquire the Canadian 
or two high grade wood tools. 

For Sale—Snow gas engine, horizontal, single tan- 
dem, double acting, four cycle, 14” bore 15” stroke, 
speed 225 r.p.m., 100 hp., with Straub producer and 
75 kw. 220 volt generator direct connected to engine, 
also extra armature and switch board panel complete, 
all in good condition. A bargain for quick sale as 
we need the room. Box 526. 

Machine tools and small tools—Alfred Herbert, 
Ltd., Coventry, having an extensive organization and 
a large staff of salesman especially engaged on ma- 
chine tools and small tools in Great Britain, France, 
Germany, Italy, Switzerland, Belgium, India and 
Japan, are open to handle good agencies of al! kinds 
and invite correspondence wit) manufacturers 
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alks With Our Readers 


One 


Belfast, Ireland. 
‘‘American Machinist’: 
I have read your page and the 
advertisements in the ‘‘American 
Machinist”’ consistently for some 


years. 


I quite agree with the views ex- 
pressed by Mr. Osborne on page 
No. 13, Vol. 36. The reading and 
advertising pages cannot be separ- 
ated. The man who buys for the 
reading pages will soon find the 
“parting of the ways.’’ Two cour- 
ses are open to him. If he wishes 
to succeed advertisements cannot 
be neglected, and their careful 


study becomes interesting. The 
alternative—dropping the 


and dropping back into the rut. 


paper 


I first became a reader some 
years ago, for the purpose of learn- 
ing more about a ‘‘Gisholt’’ lathe. 
Nothing more, nothing less; since 
when I have not missed a single 


issue. 


During this time I have assisted 
in the formation of one new, and 
the reorganization of two old ma- 
chine shops, in which many thou- 
sands of pounds’ worth of new ma- 


chinery has been required. 


While still a young reader, I de- 
veloped a mild sort of mania for 
reading advertisements and then 
the catalogs, and very soon I knew 
most of the machines and their 
makers, without realizing it was of 
any advantage until an incident 
occurred which put the matter in 


another light. 


A friend of my employer’s was 
starting up a brass finishing busi- 


ness and on seeking some advice 


By The Sales Manager 


Was Enough Here 


from him he was referred to me 
“‘as the man who knew.” 


The consultation business was a 
huge success, and although I was 
still wearing the same hat, I ad- 
mit I was on the lookout for some- 
thing larger. 


It is often said, “A little knowl- 
edge is a dangerous thing.’ I was 
led on to think that if I had more 
knowledge in this direction, than 
any one in this particular firm, 
something was wrong with my sal- 
ary. I went ahead, and, now I 
know. 


Shorn of all the 
hold my present position because of 


trimmings, I 


my knowledge of machine tools, 
backed up by twenty years’ shop 
experience, during which I have 
kept closely in touch with the ad- 


vertisements in your journal. 


I respect the machine tool sales- 
man; some of them respect me, but 
none could convince me on his 
bare worth that he had the best 


lathe, not if his name was ‘‘George 


Washington.” Probably the next 
time I see him he may want me to 
“drink success’ to his new job, 
his new firm and the best lathe in 
the world. Good luck to him. If 
a word of mine would get him even 
another firm: and another lathe, 
better than the best, it’s as welcome 


” 


as ‘‘the flowers in May. 


During the past week my pres- 
ent employers have decided to add 
two thousand pounds’ ($10,000) 





worth of new machinery, all of 





which, excepting one small ma- 





chine, is regularly advertised in 





one or the other editions of your 


journal. 





In every case a specific type and 
make of machine was asked for, 
and either granted or left over for 
a time. No substitute was sug- 
gested, no inquiries were sent out, 
(They 
may be asked to call later.) All 
we asked previous to this meeting 


no salesmen asked to call. 


was quotations from the firms from 
which we desired to purchase, 
which include British and American 
machine tools. 


This is not an isolated case by 


any means. In my _ experience 


many similar ones could be given. 


Quite recently to a manufacturer 
of a sort of side line-in our profes- 
sion, I suggested that an advertise- 
ment in your journal would prove 
profitable. 


Ah, well, you see, ‘their circu- 
lation in Britain is not very large,” 
he replied. While there may be 
something in this, it is not much. 
The firm who works on the circu- 
lation basis alone will be very often 
on the side track. In my present 
shop the “American Machinist” 
“one.” 
Had it a thousand, no variation 


enjoys a circulation of 


would have been made to this last 


order. Had the one been missing, 
anything might have happened. 
Very truly yours, 
Fred P. Strachan. 


May 2ist, 1912. 


* 2K of 


Only reliable products can be con- 
tinuously advertised. 
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Manufacturing a Shoe Machine Head 


The casting in Figs. 1 and 2 is the head 
for a certain machine used in shoe man- 
ufacture and built by the United Shoe 
Machinery Co., in its shops at Beverly, 
Mass. This head, when completed, car- 
ries a number of shafts, levers, slides and 
other mechanism, and, ow’ng to the num- 
ber of holes, slots, bosses and bearing 
surfaces to be machined, and to the high 
degree of accuracy required in each and 
every finished portion of the casting, the 
piece presents an interesting example of 
work produced upon an interchangeable 
basis by means of jigs and fixtures. 

Several of the planer and milling fix- 
tures, and dr'll jigs designed for this 
purpose are shown, although in the text 
no attempt is made to take up every 
step in the head-manufacturing process, 
the object being rather to show without 
undue attention to details, certain typical 
tools and methods which make possible 
the desired results. 


A PLANING OPERATION 


As will be seen by referring to Fig. 
2, the casting has a he’ght of approxi- 
mately 14 in., and a base measuring 
about 8x10 in. The planing of this base 
at the outset to afford a seat for locat- 
ing the work in subsequent operations is 
accomplished with the aid of the fixture 
in Fig. 3, which is shown on one of the 
Cincinnati Shaper Co.’s crank planers. 

The work rests in this fixture upon a 
seat at the rear and on another under 
the bottom and near the front of the 
fixture. There are three stops in the 
side of the fixture against which the left 
side of the work is pressed by screws 
tapped through the opposite wall of the 
fixture and these, with a clamp at the 
bottom in front and another near the top 
at the rear of the work, hold the casting 
without deflection for the planing of the 
base and the tongue. 

The planed base is next scraped to a 
true surface, and this face and the tongue 
are utilized in locating the casting in the 
drilling jigs and in other fixtures. 

The first drilling jig ‘s not shown here; 
it is a box-shaped affair with bushings 
for a number of holes, the majority of the 
holes, however, being drilled in another 
jig. In the first jig, after the casting 
to be drilled has been located upon the 
scraped seat and secured by suitable 
stops and clamps, two ‘mportant holes, 4 
and B, Fig. 2, are drilled and reamed in 
the order mentioned and a plug inserted 
in each hole to secure the work against 
the possibility of shifting during the re- 
mainder of the operations in the jig, and 
to form locat'ng points for the work when 
placed in other fixtures. These two holes, 
with the finished base and tongue, give 
the piece a positive position in all di- 
rections when handled in the different 
processes which follow the first jigging. 


By F. A. Stanley 











The tools employed for ma- 
chining this accurate part from 
the rough casting include drill 
jigs, planer fixtures, fixtures for 
use on the miller. They are all 
adapted to hold the casting in a 
certain manner and locate it 
from a finished base and import- 
ant bearing points. 


Some details of a few of these 
tools and particulars of the in- 
spector’s gages by which he tests 
the accuracy of the machined 
head before it reaches the assem- 
bling department. 




















Two MILLING FIxTURES 


The two views in Figs. 4 and 5 show 
how the work is located from the holes 
A and B, Fig. 2, for the machining of 
some of the bosses and other surfaces 
with milling cutters. 

The casting is shown in Fig. 4 with its 
scraped base against an accurate plate in 
the fixture at C, and with the locating 
plugs D and E inserted in the holes A 
and B, Fig. 2. After these plugs have 
been slid into place, the adjustable screws 
F are brought up into contact with the 
under side of the work at various points 
to support it against deflection under the 
action of the cutter. 

This fixture is illustrated as used on a 
Becker vertical miller. It will be noticed 
that a number of setting blocks G, are 
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Fic. 1. A HEAD FOR A SHOE MACHINE— BEFORE AND AFTER FINISHING 











Fic. 3. THe First-OPERATION PLANING FIXTURE 

















Fic. 4 


used in connection with the fixture to 
facilitate facing the different surfaces in 
correct relation to the locating tongue on 
the base of the work. These gage blocks 
are placed on finished surfaces on the 
fixture which bear a known relation to 
the tongue slot. With the'r aid it is a 
simple matter to set the cutter to finish 
any given surface the desired distance 
ibove or below the tongue. 

The fixture on the Milwaukee miller 
in Fig. 5 holds the work with its front 
edge up for the facing of a surface at 
the top of the casting. The work is lo- 
cated in practically the same manner as 
when held in the fixture in Fig. 4. 




















Fic. 2. CONSTRUCTION OF HEAD 
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MILLING OPERATIONS 
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ANOTHER DRILL JIG 


The second-operation drill jig under 
a Prentice Bros. radial drill is shown in 
Fig. 6. <A full set of tools, including 
drills, reamers, taps and bushings of all 
kinds is carried in the wooden holding 
block on the bench alongside the machine. 
The construction of the jig is shown in 
Fig. 7. It has a removable lid to allow the 
work to be placed inside the box por- 
tion, and the latter is provided with a 
steel seat with gap for the tongued base 
of the work. There are also plugs for 
insertion in the locating holes already re- 
ferred to. 

The character of the cover, or lid, will 
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be seen in the engraving. It is provided 
with means for locating it correctly on 
the jig body and is secured by a quick- 
acting form of clamp. 

There are a number of holes to be 
drilled at an angle in the casting and 
the jig is set for this work by tipping it 
up on its beveled corners and resting the 
opposite end on a sloping cradle, which 
in Fig. 6 is seen at the right-hand end 
of the drill table. A ledge on the face 


of the cradle catches under a finished 
seat under the end of the drill jig and 
holds the latter at the correct angle for 

















AMERICAN MACHINIST 

the drilling of the various holes which 
are required to pass obliquely through 
the work. There is also a small auxil- 
iary jig (not shown) which is slipped 
into the main jig after the cover is re- 
moved, for locating four or five holes 
not otherwise accessible. 


FURTHER PLANING OPERATIONS 


The planing fixture in Fig. 8 is used 
principally in finishing certain narrow 
surfaces and cutting slots across them 
to receive small brackets and other parts 
which have to be attached to the main 





Fic. 6. DRILL JiG UNDER THE RADIAL MACHINE 
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head in the assembling process. These 
surfaces are machined to different heights, 
and the slots have to be cut at various 
angles to one another; in all cases these 
surfaces must be finished very closely to 
specified dimensions. 

In the first place, the planer fixture, 
Fig. 8, is provided with a series of slots 
under the base to allow locating tongues 
to be engaged for positioning the fix- 
ture upon the table. The slots are cut 
at the exact angle required in relation to 
the center line of the fixture. In sett'ng 
for the different angular slots in the 
work, the clamps are released and the 
fixture lifted and reset by the next locat- 
ing slot planed in its bottom face. 

The work is here located in the fixture 
in the same manner as for the operations 
already described. The tool is set for 
depth and lateral position by gage blocks 
and setting points on the fixtures. 


A FACING OPERATION ON THE MILLER 


A method of using a bar and counter- 
bore, or facing cutter, in the miller for 
surfacing off bosses for a bearing to a 
definite distance apart and exactly square 
with the hole is shown in Fig. 9. 

The cutter is shown at H. The bar fits 
in a hole already finished and the inner 
boss to be faced is tested for positon 
in reference to the hole at the top of the 
work by means of the bar /. This is slipped 
through the upper bearing at A, which 
is the hole first finished in the work when 
placed at the start in No. 1 drill jig. A 
swinging gage J is placed in contact with 


LO) 








the boss under inspection, and if correct 
the point of the gage will just contact 
with the side of the test bar /. 


INSPECTION OF FINISHED WorK 


A view of an inspector’s surface plate 
with the equipment for testing the ac- 
curacy of the machined heads, is repre- 
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Fic. 8. PLANING LOCATING SLOTS IN THE HEAD 


sented in Fig. 10. Vernier height gages, 
test indicators, snap, and sweep gages 
and other tools are used in the process 
of inspection. 


DETAILS OF INSPECTION 


The work is clamped with its tongue in 
the cross-slot of the angle plate and all 
measurements, for purposes of inspection, 
are taken from the lower edge of this 
slot. The casting shown at K is a base 
upon which the head under inspect’on is 
secured when the machine is assembled, 
and undergoes inspection along the same 
lines as its head. 

The bevel gage at L tests the accuracy 





of the sloping face of the work at M; 
the snap gage N is applied to the width 
of the head at its upper end; the offset 
template O tests the accuracy of a boss 
which must measure a certain height 
above another bearing surface on the 
face of the cast'ng. A similar gage for 
the position of two other surfaces is 
shown at P. Each surface and bearing 
of any importance is inspected with a 
suitable gage or accurate measuring de- 
vice, and the entire head is gone over 
as carefully as if it were an ordinary 
drill j‘g or fixture undergoing examina- 
tion preliminary to being placed in ser- 
vice in the shop. 


is. 
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Fic. 9. FACING OFF BOSSES WITH COUNTERBORING CUTTER 


Standard Wanted for Boring 
and Facing Tools 
By F. W. BERNARD 


One class of cutting tool, in my opin- 
ion, has been much overlooked as re- 
gards standardization. I allude to boring 
and facing tools for cutter bar work. In 
our shop I find that the slots in the bars, 
and the cutters for these, appear to have 
been made without the least regard for 
standard dimensions. 

As a remedy, I would suggest an arti- 
cle giving the best angles to which to 
grind cutters for cutting babbitt, brass, 
cast iron and mild steel, together with a 
data sheet of what sections of steel are 
the most suitable for double-ended flat 
boring and facing, and _ single-ended 
round cutters for a line of boring bars, 
say %-, l-, 14-, 1%-, 2-, 24-, 3- and 4- 
in., together with the length of slots 
and the amount of taper to grind the 
wedges. 

I think the AMERICAN MACHINIST can 
help to make this line as much a stand- 
ard as it helped lathe tools when it pub- 
lished F. W. Taylor’s shapes of standard. 








With a flail a man can thresh out five 
bushels of wheat in 10 hours. There are 
threshing machines that can thresh three 
bushels of wheat in a minute and only 
require seven men to operate each one. 
That means 1800 bushels in 10 hours or 
over 250 bushels per man. Thus by ma- 
chinery a man’s threshing capacity can 
be said to be increased 50 times over the 
use of a hand implement. This is a 
single example of the degree in which 
labor-saving machinery reduces. the 
drudgery of manual work. 
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Influence of Heat on Hardened Steel 


Few subjects have received more at- 
tention during recent years than that of 
the heat treatment of tool steel. Care- 
ful observers all the world over have 
been noting the effects produced by heat- 
ing steel to various temperatures, 
quenching it in various mediums, tem- 
pering it, annealing it, and so forth; but 
there is one branch of the subject which 
seems to have received scant attention. 
Very little is known about the proper- 
ties which hardened steel possesses 
when it is hot. Yet, on the face of it, this 
is a subject of great practical importance. 

Heat is generated in all the cutting 
operations for which tool steel is used, 
therefore, all cutting tools are used hot. 
Even when a tool is flooded with oil or 
water, heat is generated at the point 
where the tool is in contact with the 
metal, and this heat can be carried away 
only by a cooling liquid after it has been 
conducted through some part of the tool 
or through the chip. The actual cutting 
surface must, therefore, be hot, and the 
durability of the tool depends altogether 
on the physical properties of this cutting 
curface. : 

What is the effect of heat on the phy- 
sical properties, hardness, toughness 
and strength of the tool steel? Except 
that an excessive temperature will soften 
the steel, very little appears to be known. 

In an article on the cutting properties 
of tool steel, in the AMERICAN MACHIN- 
ist, a heat theory of the durability of 
tool steel was. developed. According to 
this theory, the increase or decrease of 
the durability of a given tool which takes 
place when the speed or cut is varied, 
depends mainly upon the temperature to 
which the edge of the tool is raised in 
cutting. In confirmation of this theory, it 
is shown that the observed changes in 
the durability of the tool which take 
place when the cutting speed is varied, 
can be reproduced by artificially varying 
the temperature of the tool while the 
speed remains constant. 

It was surmised that the quality termed 
“durability” would be found to be com- 
pounded of two distinct physical prop- 
erties of the steel, namely, hardness and 
toughness, and that an explanation of 
the phenomena of durability could be ob- 
tained only by investigating the various 
changes undergone by these properties, 
as the temperature of the steel was 
varied. This investigation has now been 
made, and it is the purpose of this ar- 
ticle to describe the methods adopted 
and the conclusions arrived at. 


THE PROBLEMS INVOLVED 


It will be well to state clearly at the 
outset the various problems to be dealt 
with. 

(A) It has been found by experiment 


By Edward G. Herbert* 


Details of a series of interest- 
ing experiments, undertaken to 
determine the effect of different 
temperatures on carbon and 
steels, which have 


high-speed 
been differently heat-treated, 


under bending, 
cutting stresses. 


breaking and 
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Edward G. Herbert, Ltd., 


Eng. 


*Director, 
Manchester, 
on the tool-steel testing machine that all 
classes of tool steel, without exception, 
are very quickly blunted when taking a 
fine cut with water at a low speed, these 
conditions being such that the tool is 
very little heated; and it has been found 
that any alteration in the cutting condi- 
tions which tends to increase the heat, 
whether an increase of speed, an increase 
of cut, the use of hot water instead of 
cold, or the omission of the cooling 
water, results in an increased durability 
of the tool. What, if any, are the cor- 
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Fic. 1. APPARATUS USED IN TESTS 
responding changes in the physical prop- 
erties of the steel (strength, hardness, 
toughness, etc.), which occur when it is 
raised from a low to a high tempera- 
ture ? 

(B) Tool steels of all varieties can be 
so hardened as to produce “double 
peaked” speed durability curves when 
tested on the tool-steel testing machine; 
the characteristic of these curves being 
that at a certain cutting speed the steel 
is less durable than at speeds which are 
higher and lower. Does this state of low 
durability at a certain speed correspond 
to a particular physical condition of the 
steel at a certain temperature ? 

(C) All tool steels show a declining 
durability when the speed is raised above 
a certain limit. What are the correlative 
changes in the physical properties of 


steel whose temperature is raised above 
a certain limit? 

(D)What are the actual temperatures 
of the cutting edge corresponding to the 
various cutting speeds and to the various 
changes in the physical properties of the 
steel ? 


In order to answer these questions, it 
was necessary to measure throughout a 
range of temperatures, those physical 
properties of the steel which constitute 
its durability. It is safe to assume that 
the two most important of these proper- 
ties are hardness and toughness, since 
we know that a steel which is deficient 
in either of these qualities, a steel which 
is either soft or brittle, cannot be dur- 
able. 


METHODS OF TESTING 


The usual method of testing steel for 
tougnness is that of breaking it by a blow 
from a heavy pendulum and measuring 
the amount of energy absorbed by the 
blow. Some preliminary experiments 
were made by this method, but it was 
found that, whereas one specimen might 
be shattered with an absorption of energy 
so slight as to be difficult of measure- 
ment, another specimen not very different 
in temper.would absorb the whole energy 
of a heavy pendulum without being bent 
or broken. The object was to obtain a 
measurement of toughness as it affect. 
the durability of a cutting tool, and it 
hecame evident that a shattering blow 
does not bear a sufficiently close resem- 
blance to the stress to which a tool is 
subjected in cutting. 

Prof. Nicholson has shown that the 
stress on the tool point consists of a 
heavy and fluctuating pressure, the fluc- 
tuations coinciding with the breaking up 
of the chip into.segments. The tocl must 
be tough in order to withstand these 
sudden changes of pressure, tending to 
break off portions of the cutting edge. 

The method finally adopted for measur- 
ing toughness was that of supporting 
specimens of steel on two knife-edges 
and breaking them by a load applied 
transversely at the center. The maxi- 
mum load required to break or bend the 
specimen was taken as a measure of 
toughness. 


THe APPARATUS 


The apparatus used in the experiments 
is illustrated in Fig. 1. The specimen A 
was in all cases 3 in. long, 1'% in. wide 
and ™% in. deep. It was supported on 
the knife-edges B, 2% in. apart. A 
third knife-edge C was affixed to a plate 
F, arranged to slide freely on the guide 
pins D, so as to insure the load being 
applied centrally. 

The whole was placed in a bath con- 
taining water, oil, or fused salt, accord- 
ing to the temperature under investiga- 
tion, the snecimen being completely im- 
mersed. The bath was supported on the 
iron blocks G, -with gas burners or blow- 
pipes between them to heat the bath, 
and the whole apparatus was placed on 
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the platen of an Olsen 100,000-lIb. auto- 
graphic testing machine, the plate F be- 
ing bolted to the movable crosshead. 

The method of carrying out the tests 
was as follows: The bath was first heated 
and the temperature allowed to become 
nearly constant. The specimen was then 
placed on the knife-edges and allowed 
to remain there for five minutes, to attain 
the temperature of the bath. Finally, the 
load was applied and the specimen bent 
or broken. 

The temperature of the bath was meas- 
ured with a mercury thermometer im- 
mediately before and after the applica- 
tion of the load. The load and the de- 
flection of the specimen were autograph- 
ically recorded by the testing machine, 
and the diagrams were of the character 
shown in Fig. 2. 

In order to make the investigation com- 
plete, it was necessary to measure the 
hardness of the specimens while in the 
heated state, and it was desirable that 
the determinations of hardness and 
toughness should be made simultaneous- 
ly and on the same specimen. This pre- 
cluded the use of the usual methods for 
measuring hardness, which are scarcely 
applicable to specimens immersed in 4 
hot liquid. 


HARDNESS 


Hardness may be defined as the power 
of resisting deformation under stress, 
and it is evident that this is shown 
graphically by the slope of the auto- 
graphic diagrams, Fig. 2, and may be 
measured numerically by dividing the 
load required to break the specimen by 
the deflection at the instant of rupture. 

In Fig. 2, the line a@ was taken from 
a specimen of carbon steel made dead 
hard and broken cold. It was brittle. 
therefore a light load sufficed to break 
it, but it was very hard, therefore it gave 
very little deflection for each increment 
of load and the resulting line is nearly 
vertical. 

The line 6 was from a similar speci- 
men broken at 238 deg. C. It was 
tougher and supported a heavier load 
before breaking, but as it was softer and 
deflected more for each increment of 
load, the slope of the line is greater. 

The line c was from a similar speci- 
men, tested at 278 deg. C. This speci- 
men was very tough; it supported a 
heavy load and bent without breaking. 
It was softer than a or b and the slope 
of the line is greater. 


EXPERIMENTS WITH TOOL STEE! 


Experiments were first made with a 
crucible tool steel containing 1.3 per 
cent. carbon. A bar of this steel was 
cut into pieces 3 in. long, which were 
heated to 800 deg. C. and quenched in 
water. Some of the specimens were 
left in the dead hard state, and others 
were tempered by immersion for 15 min- 


AMERICAN MACHINIST 
utes in an oil bath at temperatures of 
136, 145 and 175 deg. C., respectively. 

The problem was to ascertain how the 
physical properties of cutting tools thus 
hardened would be affected by the heat 
generated in cutting at various speeds. 
The hardened specimens were heated ar- 
tificially to various temperatures in the 
apparatus shown in Fig. 1, and were 
broken in the manner described. 

The results of the breaking tests are 
shown at A, B, C and D, Fig. 3, plotted 
on a temperature basis. The full lines 
represent toughness; i.e., breaking or 
maximum bending loads and the dotted 
lines show the corresponding hardness 
numbers, obtained by dividing maximum 
loads by deflection in tenths of an inch. 

Referring first to the toughness curves 
(full lines) it will be seen that all tests 
have certain features in common. As 
the temperature is raised from that of 
the atmosphere to 50 or 100 deg., the 


Loads 
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Defiections 


Fic. 2. AUTOGRAPHIC DIAGRAMS OF 
BREAKING TESTS 


toughness increases, but a further rise 
of temperature is accompanied by a 
more or less regular increase of tough- 
ness. At temperatures between 250 and 
300 deg. there is a tendency for the 
curves to fall. At these temperatures 
the specimens were so soft as to bend 
without breaking, the maximum bending 
load tended to become less, but this can- 
not be taken as an indication of decreas- 
ing toughness. The maximum load 
ceases to be a correct measure of tough- 
ness after the steel has become softened. 


THE HARDNESS AND TOUGHNESS CURVES 


Turning attention now to the hardness 
curves (dotted lines) we again see cer- 
tain features common to all the tests. 
At atmospheric temperature the hard- 
ness was relatively high, but it was very 
much less at 50 or 100 deg. It again 
attained a high value at temperatures 
varying between 100 and 200 deg., and 
it fell very low at 275 to 300 deg., at 
which temperatures the steel bent with- 
out breaking. 
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It will be noticed that the toughness 
and hardness curves differ considerably 
from each other in their general form, 
an increase in the one quality being com- 
monly accompanied by a decrease in the 
other. At the low temperatures, how- 
ever, the hardness and toughness fall 
together. 

Although this remarkable change in 
the physical properties of hardened steei 
at the comparatively low temperature 
of 100 deg. was quite unlooked for, yet 
its occurrence is confirmed by previously 
known facts. 

When delicately shaped tools have be- 
come warped in hardening, it has been 
found possible to straighten them at the 
temperature of boiling water. Again it 
has repeatedly been found that flat steel 
springs are very likely to break if raised 
to the boiling point of water while under 
tension. Evidently the steel undergoes 
some change at this temperature, which 
renders it both soft and brittle. 

On the assumption that the durability 
of a cutting tool depends upon its hard- 
ness and toughness, the curves in Fig. 
3 should suffice to determine the varia- 
tions of durability with temperature, yet 
it would be very difficult to decide by in- 
specting these curves which particular 
cutting temperature should give the 
tool its maximum durability. 


DURABILITY 


The durabiiity will be high when both 
the hardness and toughness are high. It 
will be low when either the hardness or 
toughness, or both, are low. Now it is 
evident that if we multiply together the 
number representing toughness, and the 
corresponding hardness number for each 
temperature, we shall obtain a new 
series of numbers which will be large 
when both factors are large, and small 
when either factor, or both, are small. 

These numbers should, therefore, be in 
some degree proportional to durability. 
We cannot say that they will be strictly 
proportional without assuming that hard- 
ness and toughness are the only qualities 
which go to make a steel durable, and 
that these two qualities are equally im- 
portant factors in durability. 

But these are assumptions we have 
no right to make. Certain varieties of 
steel, notably those containing tungsten, 
possess a power of resisting abrasion, 
which does not appear to depend di- 
rectly on either hardness or toughness, 
and this abrasive quality can only be 
measured by an abrasive test (preferably 
an actual cutting test). A breaking test 
may give no account of this third factor 
in durability. Nor can we say with cer- 
tainty that the hardness and toughness 
factors are equal in importance. It is 
probable that their relative importance 
depends largely on the nature of the ma- 
terial which the tool is required to cut. 

A hard material requires a very hard 
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tool to cut it. For cutting a soft, but 
tenacious material, the tool may be 
softer, but must be tough. An extreme 
instance is given by the very different 
tempers required in metal-cutting tools 
and in tools for wood working. Even 
confining ourselves to metal-cutting 
tools, it is an established fact that the 
tool which is best for cutting hard ma- 
terials such as tire steel or chilled iron, 
is not necessarily the best for cutting 
mild steel, and this may be because 
hardness is more important for one class 
of work, and toughness for the other. 
We cannot, therefore, say that the pro- 
duct of hardness and toughness will be 
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us examine the curves obtained by plot- 
ting the product of hardness and tough- 
ness on a temperature basis, Fig. 4, and 
compare these with the speed-durability 
curves, Fig. 5, obtained by cutting tests, 
on the tool-steel testing machine, from 
specimens of the same steel similarly 
treated. 


CurRVES FOR CUTTING DrY AND WITH 
WATER 


Two sets of curves are shown in Fig. 
5; the full-line curves were obtained by 
cutting with the tool flooded with water, 
and the dotted curves by ‘cutting with- 
out any cooling liquid. 
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Fic. 3. TOUGHNESS (FULL 
LINES) AND HARDNESS 
(DotTteD LINES) OF 
CARBON STEEL VARI- 
OUSLY TEMPERED. 


strictly proportional to durability, but it 
will certainly give some reliable informa- 
tion on the subject, especially if we con- 
fine ourselves to comparisons between 
specimens of the same steel in different 
physical states. 

A steel which is very soft or very 
brittle will certainly not make a durable 
tool for cutting metal. An increase in 
hardness and toughness will almost cer- 
tainly render the tool more durable, but 
it does nc* follow that the steel which 


shows the greatest hardness and tough- 
ness by breaking at a heavy load, with 
little deflection, will make the most dur- 
able cutting tool, since it may be defi- 
cient in the abrasive quality. 

Bearing in mind these limitations, let 


Feet ner Min. 
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| Fic. 5. SPEED-DURA- 

Fic. 4. TEMPERATL RE- auity CURVES 

DURABILITY CURV Bs ram CUTTING 

FROM BREAKING TESTS, Tests, CARBON 
CARBON STEEL. Svan. 


It is at once apparent that there is a 
striking similarity between the tempera- 
ture durability curves in Fig. 4, obtained 
from breaking tests, and the speed dur- 
ability curves in Fig. 5, obtained from 
cutting tests. There is in each a low 
durability at low speeds or tempera- 
tures, a rise in durability as speed or 
temperature is increased, followed by a 
fall in durability as the speed or tem- 
perature rises above a certain limit. 

There is, however, one very marked 
feature present in all the temperature 
durability curves, Fig. 4, but absent from 
all the speed durability curves, Fig. 5; 
namely, the fall in durability between at- 
mospheric temperature and 50 or 100 
deg. 
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A comparison between the two sets of 
curves suggests that those obtained by 
cutting tests are not complete because 


not carried far enough to the left. The 
lowest speed used in these tests was 20 
ft. per minute. If this speed was just 
sufficient to heat the tool to a tempera- 
ture corresponding to the condition of 
low durability shown by the breaking 
tests at 50 to 100 deg., then the corres- 
pondence between the two sets of curves 
is complete down to this point, and we 
should expect cutting speeds below 20 
ft. per minute to give a rise in durability 
corresponding to that shown by the 
breaking tests at low temperatures. Ex- 
periments have been made with a view 
to confirming this inference, but hitherto 
without success. 
USING A FREEZING MIXTURE 

The speed was reduced as low as 2 
ft. per minute and the tool was flooded 
with a freezing mixture, but the dura- 
bility (measured, not by time, but by 
the amount of work done) was very low. 
There was no rise in durability corres- 
ponding to that shown by the breaking 
tests at atmospheric temperature. No 
definite explanation of this can be offered 
at present. 

A good deal of heat is generated in 
cutting a tough steel, no matter how 
slow the cutting speed, and it is possible 
that the temperature of the cutting edge 
was considerably above that of the at- 
mosphere, in spite of the freezing mix- 
ture. The subject is, however, one re- 
quiring further investigation. 

Two of the curves obtained by cutting 
tests, namely those from specimens tem- 
pered at 136 and 145 deg., B and C, Fig. 
5, show double peaks. It had been 
found by experiments that carbon steel, 
tempered at temperatures between 130 
and 150 deg. gives speed durability 
curves of this description, and one pur- 
pose of the investigation was to find the 
explanation. 

It cannot be said that the explanation 
is complete, though some light is thrown 
on the subject. Each of the curves in 
Fig. 4 shows a rudimentary first peak, 
especially the curve B, and the depres- 
sion between the two peaks appears to 
be due to the coincidence of depressions 
in the hardness and toughness curves at 
a particular temperature. 

It has already been pointed out that 
the shape of the resultant temperature 
durability curve will depend on the rela- 
tive importance of the hardness and 
toughness factors, which depends again 
on the cutting conditions, and it has been 
found by experiment that the shape of 
the doubled-peaked curve changes consid- 
erably when the cutting conditions are 
altered. Thus, Fig. 6 shows speed dura- 
bility curves taken from the same too! 
differently ground. As the “top rake” of 
the tool was increased from 0 to 10 deg. 








the height of the first peak progressively 
diminished. 

Again, it is seen in Fig. 5, that the 
dotted curves produced by cutting dry 
have in all cases single peaks, although 
in some cases the same tool produced a 
double peak when cutting with water. 
Here, however, another consideration is 
to be noted. The temperature of a tool 
cutting dry is not constant. It rises con- 
tinuously during the test as the body of 
the tool, the work, and the adjacent parts 
of the machine become heated. The tem- 
perature of the cutting edge can only 
become constant when the evolution of 
heat is balanced by radiation from all 
the heated parts. 

When cutting with water, the body of 
the tool and the work are quite cold; 
only the parts of the tool which are in 
actual contact with the work become 
heated, to a temperature which depends 
on the speed and does not vary during 
the test. It is evident that these condi- 
tions are better adapted to show a partic- 
ular physical condition of the steel oc- 
curring at a definite temperature. 


EXPERIMENTS WITH HIGH-SPEED STEEL 


Experiments were made with two dif- 
ferent brands of high-speed steel. Bars 

x'4 in. in section were cut into pieces 
2 in. long, which were hardened by being 
preheated for 2'4 min. at 850 deg. C., 
then heated for 50 sec. at 1275 deg. and 
quenched in a salt bath at 672 deg. for 
30 seconds. 

The hardening of all the specimens, 
both of high-speed and carbon steel, was 
kindly undertaken by S. N. Brayshaw 
The hardened specimens were placed, one 
at a time, in the apparatus shown in Fig. 
1, where they were heated to various 
temperatures and broken in the manner 
already described. 

The resulting hardness and toughness 
curves are shown in Fig. 7, the dotted 
lines representing hardness and the full 
lines toughness. The two brands of steel 
E and F gave curves very similar in 
character. 

In the hardness (dotted) curves, there 
is in each case a marked fall from at- 
mospheric temperature to 50 and 100 
deg., followed by a rise to 130 and a 
fall to 250 deg., with a smaller rise and 
fall at higher temperatures. The com- 
plicated form of these curves is very 
similer to that of the dead hard carbon 
steel A, Fig. 3. The toughness (full) 
curves F and F are also similar in gen- 
eral form, though there is a marked dif- 
ference in the temperature (100 and 220 
deg., respectively), at which the first de- 
pressions occur. 

Multiplying together the hardness and 
toughness figures as before, we obtain 
the temperature durability curves in Fig. 
8. The speed durability curves obtained 
from specimens of the same steels, by 
cutting tests on the tool-steel testing ma- 
chine, are shown in Fig. 9, the dotted 
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curves being obtained by cutting dry and 
the full curves with water. 

As was the case with the carbon steels, 
the curves E and F, Fig. 8, show a fall 
in durability from atmospheric tempera- 
ture, this feature being almost absent 
from the speed durability curves, Fig. 9, 
obtained by cutting. Tests at very low 
cutting speeds failed to reproduce it. 

Both the curves E and F, Fig. 8, show 
very marked double peaks, and this phe- 
nomencen presents itself again in curve E, 
Fig. 9, obtained by cutting with water. 


COMPARISON OF SOME OF THE RESULTS 


A comparison between the durability 
curves E, Figs. 8 and 9, is interesting. 
The depression between the two peaks 
occurs in the one curve at 260 to 300 
deg., ard in the other at 120 ft. per 
min. Turning back to Figs. 4 and 5, it 
appears that 300 deg. is the temperature 
and 120 ft. per min. the speed at which 
carbon steel loses its durability. There- 
fore, the right-hand peaks in E, Figs. 8 
and 9, represent the durability which the 
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high-speed steel retains at temperatures 
above the softening point of carbon steel. 

The actual durability of the high- 
speed steel is not very great at these 
high temperatures, and its chief superior- 
ity over carbon steel consists in its 
greater durability at speeds which are not 
excessive—a conclusion which is con- 
firmed by workshop experience. 

If we compare the “dry” and “wet” 
curves (dotted and full lines) in Figs. 
5 and 9, it is seen that in every case, 
when cutting at very low speeds the tool 
was more durable dry than wet, and 
there can be no doubt that this was due 
te the beneficial effect of the higher tem- 
perature of the dry tool. At higher 
speeds the cooling effect of the water 
was beneficial, as might be expected. 

This effect of temperature on durabil- 
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ity is clearly seen in Fig. 10, which rep- 
resents the speed durability curves taken 
from the same high-speed tool cutting, 
variously, dry, with lard oil and with 
water. At very low speeds, the tool was 
most durable when dry and least durable 
with water. At high speeds, the results 
were obtained with water and the worst 
when cutting dry. At intermediate speeds 
the lard oil gave the best results. The 
following explanation suggests itself: 

The function of the oil is twofold. It 
acts as a cooling medium, and also as a 
lubricant to reduce friction. As a cool- 
ing medium it is inferior to water, on 
account of its higher boiling point and 
lower conductivity, therefore at the high- 
est speeds which generate a large amount 
of heat, water is more conducive to dur- 
ability than oil. 

At moderate speeds, the oil is able to 
keep the temperature from rising to a 
destructive degree and, owing to its su- 
periority as a lubricant, it is, under 
these conditions, more conducive than 
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Fic. 8. TEMPERA- 
TURE - DURABILITY Fic. 9. SPEED-DUR- 
CuRVES FROM ABILITY CURVES 
BREAKING Tests, FROM CUTTING 
Tests, HIGH- 


HIGH-SPEED 


Sein SPEED STEEL 


amount of heat is generated, and it is 
only by cutting dry that the temperature 
of the steel can be raised well above 
100 deg., in the neighborhood of which 
temperature the steel has been shown 
to be in a very weak state. 

The curves in Fig. 11 illustrate the 
extreme importance of the time factor 
in the hardening of high-speed steel. The 
dotted curve was obtained (by cutting 
tests) from a specimen which had been 
subjected to too prolonged heating. The 
full curve is that of a piece of the same 
steel, hardened at the same temperature, 
but heated for a much shorter time. 


CONCLUSIONS 


We are now in a position to review 
the results of the breaking and cutting 
tests with a view to answering, as far 
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as possible, the questions with which 
we set out. 

(A) The rapid blunting of tools cutting 
under conditions which generate very lit- 
tle heat, is completely explained. It is 
certainly due to the fact that tool steel 
loses much of its hardness and tough- 
ness when heated to temperatures in the 
neighborhood of 100 deg. C. The break- 
ing tests have shown in every case that 
the product of hardness multiplied by 
toughness increases when the tempera- 
ture is raised above 100 deg. C. 

The cutting tests have shown in every 
case that the durability increases when 
the speed is raised above 20 ft. per min. 
The cutting tests have further shown 
that the durability of a tool cutting with 
water at 20 ft. per min. is increased 
when its temperature is caused to rise, 
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either by shutting off the cooling water 
or by using hot water instead of cold. 
It is impossible to doubt that these are 
different manifestations of the same 
physical change in the steel. 

A clear recognition of this phenome- 
non is of great practical importance. 
Tool steels are commonly tested under 
conditions which cause a high tempera- 
ture to be generated, but a large portion 
of the work in every machine shop con- 
sists in taking fine finishing cuts, usual- 
ly with water or other cooling mediums, 
and sometimes at moderate or slow 
speeds. Under these conditions, the tool 
is apt to be quickly blunted. Its durabil- 
ity can he increased by working at a 
higher speed (this has been repeatedly 
confirmed in workshop practice) or by 
omitting the cooling liquid, though the 
latter course is often inadmissible be- 


cause the liquid is necessary for the pro- 
duction of a smooth finished surface. 
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It is true that in practice this low 
durability under finishing cuts has usu- 
ally been associated with high-speed 
steel, and it may be a matter for sur- 
prise that the same phenomenon is found 
to occur in the carbon steels. The prob- 
able explanation is that the condition of 
low durability may occur in high-speed 
steels at temperatures considerably 
higher than in the case of the carbon 
steels. Thus high-speed steel F, Fig. 8, 
shows a very low durability at 220 de- 
grees. 

It is probable that the cutting condi- 
tions of the workshop are rarely such 
that the temperature of the tool point is 
as low as 100 deg.—the temperature is 
generally sufficient to generate steam if 
a drop of water is allowed to fall on the 
cutting point—but the temperature may 
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often be below 200 deg., especially if the 
tool is artificially cooled. 

It is, therefore, natural that carbon 
steels should generally be durable under 
finishing cuts, whereas some high-speed 
steels are not. Even in the case of the 
high-speed steels, the critical tempera- 
ture depends on the method adopted in 
hardening the steel, and it has often been 
found that a high-speed steel which has 
been hardened for maximum durability 
at high cutting temperatures, is thereby 
rendered unsuitable for low cutting tem- 
peratures. 

On the other hand, there are tungsten 
steels now on the market, which have 
been specially prepared for low-temper- 
ature work, such as finishing very large 
forgings (guns, etc.), which must neces- 
sarily be run at very low speed with 
water on the tool, and ordinary high- 
speed steel can be rendered suitable for 
such low cutting temperatures as occur 
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in ordinary practice, by adopting a suit- 
able hardening process. 

It is to be regretted that investigators 
of cutting phenomena have so generally 
confined their attention to what may be 


classed as roughing cuts. This limitation 
of the field of engineering together with 
the practice of measuring durability in 
time instead of by the amount of metal 
removed or area of surface machined, 
has misled them into assuming thai 
durability increases indefinitely as speed 
and cut are reduced, a conclusion which 
is shown to be erroneous by the experi- 
ence of the workshop and by the tool- 
steel testing machine. 

Lathe experiments have generally been 
confined to the right-hand slope of the 
durability curve. The summit of the 
curve has not been reached and the curve 
has been assumed to have no summit, 
but to rise indefinitely. As considerable 
misapprehension still exists in relation to 
this subject, it may be noted that the 
critical temperature is sure to be ex- 
ceeded unless both the cut and the speed 
are small and a copious supply of cool- 
ing liquid employed. A heavy or mod- 
erate cut will generate a relatively high 
temperature at the tool point, even at the 
lowest speed within the limits of work- 
shop practice. 

(B)- The phenomenon of the double- 
peaked durability curve is not complete- 
ly explained, though the breaking ex- 
periments have thrown a good deal of 
light on it. 

The changes in the hardness and tough- 
ness of tool steels at varying tempera- 
tures are shown to be complicated in 
character. The cleft between the two 
peaks of the durability curve appears to 
be due to the coincidence of depressions 
in the hardness and toughness curves at 
a particular temperature. 

The shape of the durability curve is 
shown to alter with changes in the cut- 
ting conditions. The true shape of the 
curve can only be exhibited when the 
temperature of the cutting edge is main- 
tained constant throughout each test, and 
this will not occur under ordinary work- 
ing conditions. The existence of the 
double-peaked durability curve is, how- 
ever, amply confirmed by the breaking 
tests, especially in the case of high-speed 
Steel. | 

(C) The decline in durability which 
takes place when the speed is raised 
above a certain limit is certainly due to 
an actual softening of the cutting edge 
by the heat generated. That such soft- 
ening does take place under certain con- 
ditions is, of course, common knowledge, 
but it is doubtful whether there has been 
any general recognition of the important 
influence of temperature in  ordinarty 
cutting compounds. 

It may well be a matter for surprise 
that a temperature as high as 400 deg. 
C. can be generated at the point of a 
tool taking a minute cut at such an ordi- 
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nary speed as 150 ft. per minute when 
both the tool and the work are practically 
immersed in running water. Yet there 
is abundant evidence to show that this 
actually takes place, and that very high 
but extremely local heating is quite com- 
mon in workshop operations where it 
would be generally unsuspected. 

As an instance, it has been found that 
the surface of the hardened-steel abut- 
ment which supports the revolving test 
tube in the tool-steel testing machine is 
very likely to become softened, though 
immersed in running water, and as a 
whole quite cold. This softening by the 
heat generated in rubbing friction has 
been prevented by making the abutment 
of high-speed steel, but even this is 
softened occasionally when high speeds 
are being used. . 

(D) The direct measurement of cut- 
ting temperatures is not practicable un- 
less by thermo-electric methods in which 
the tool and the work are treated as the 
respective elements of a thermocouple. 
This method has not been tried and it is 
doubtful whether it would be successful. 
It is possible, however, to obtain an ap- 
proximation to the actual temperatures 
generated in cutting at various speeds on 
the tool-steel testing machine by carefully 
comparing the durability curve so ob- 
tained with the curve obtained from the 
same steel by breaking tests at known 
temperatures. 

A comparison between the speed dura- 
bility curves in Figs. 5 and 9 and the 
temperature durability curves in Figs. 4 
and 8 yields the speed temperature scale 
in Fig. 12. This scale can be regarded 
only as a rough approximation, and is 
applicable only to tools cutting with 
water under the conditions adopted as 
standard on the tool-steel testing ma- 
chine. 

The effect of water in lowering the 
cutting temperature is seen by compar- 
ing the full and dotted curves in Figs. 
5 and 9. From these diagrams it may 
be inferred that the temperature of a tool 
cutting dry is about equal to that of a 
tool cutting with water at double the 
speed. This must not be taken as a gen- 
eral statement applicable to all cutting 
operations. 

The dry-cutting temperature depends 
largely on the volume of metal operated 
upon. The tube used in the tool-steel 
testing machine is small in diameter and 
light in section; it becomes considerably 
heated under a dry cut. In machining a 
large forging, the body of metal absorbs 
a great deal of heat with only a slight 
rise in temperature and the use of water 
has less effect. 


As an indication of the temperatures 
attained when cutting dry on the tool-steel 
testing machine, it may be stated that 
at a speed of 50 ft. per minute, the 
ehips are colored a light yellow: at 60 
ft. per minute they are a full blue. 


AMERICAN MACHINIST 

A comparison of the curves in Figs. 
4, 5, 8 and 9 lends force to the warning 
already given, that no absolute measure 
of durability can be obtained by a break- 
ing test. The highest durability calculated 
from breaking tests was that of tool D, 
but the actual durability of this carbon 
steel measured by cutting, was not par- 
ticularly high, and was much less than 
that of the high-speed steel E, which 
broke under lower loads. 








Cutting Teeth in Large 
Sprockets 


By E. A. Dixie 


The Baldwin. Chain Co., Worcester, 


Mass., is turning out in large quantities 
the sprocket wheels shown. 
The blanks are first turned on a bat- 
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tery of Bullard vertical turret lathes from 
which they go to the gear cutters. Both 
the vertical and horizontal types of Gould 
& Eberhardt machines are used for cut- 
ting the teeth in the blanks. These are 
shown in Figs. 1 and 2. The mandrels 
are made of cast iron provided with arms 
or ribs as shown in Fig. 2 to stiffen them. 

The sprocket blanks are of 40-carbon 
steel. Sixteen of the blanks 4% in. thick 
and 23.33 in. in diameter are shown 
mounted on the mandrel on the machine 
to the right in Fig. 2. 

The circular pitch is 1% in. and the 
roll diameter 7% in. The cutters are of 
high-speed steel, five inches in diameter 
and make 26% r.p.m. The feed is 43 
in. per minute. 

The setting-up time on this job seems 
excessive, i.e., two hours for putting 16 
sprockets on the mandrel and tightening 
up the bolts in the retaining washers. 
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Fic. 2, CuTTING LARGE SPROCKETS ON A HORIZONTAL GEAR CUTTER 
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AFewShipyard Machines and Devices 


The yard of the Newport News Ship- 
building & Dry Dock Co., Newport News, 
Va., is equipped for the building or re- 
pair of anything from a steam launch to 
a battleship, and many of the largest 
boats now in service have been built 
there. 

The present general manager of the 
concern is a graduate of Annapolis and 
has served his time in the yards of which 
he is manager. Nearby all of the de- 
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A special machine for drilling 
the drums of water tube boilers. 

Planing propeller blades, 
countersinking large plates and 
cutting large pinions. 

An interesting German hy- 
draulic plate bender. 














Fic. 2. FouR-SPINDLE MACHINE FOR DRILLING DruUM WATER-TUBE BOILERS 





Fic. 2. FIXTURE FOR PLANING PROPELLER BLADES 


partment heads are graduates of some 
technical school, who started in at the 
roughest kind of labor and have worked 
their way up. A man who is afraid to 
get his hands dirty does not last long in 
this plant. The engineering graduate is 
welcomed—with a tough job—and he 
must prove that he is a real man before 
further advancement. 

The subcontract system is in use wher- 
ever possible, and it is a means of bring- 
ing out the executive ability of many men 
who would otherwise never know they 
had it. 

The machines used in the shops of 
a large shipyard, as a rule, differ but 
little from those of any other good-sized 
shop, and only those that have some 
features a little out of the ordinary will 
be recorded here. 


DRILLING WATER-TUBE DRUMS 


A four-spindle drilling machine, used 
for drilling the drums of water-tube 
boilers, is shown in Fig. 1. The drum 
to be drilled is held in the jaws of the 
two revolving spider heads A and B. 
The jaws of these heads slide in grooves 
in the arms of the spider and are locked 
in place by T-head bolts, so that any sized 
drum within the limits of the machine 
may be held by the heads. The clamping 
is done by setscrews in the ends of the 
jaws, which are screwed in with a 
wrench. 

The two heads are carried on columns 
which may be adjusted along the bed of 
the machine to accommodate different 
lengths. The height of the heads is ad- 
justed by means of the handwheels C 
and D which operate elevating screws 
through worms and worm gears. 

The head B is adjusted radially by 
means of a crank and pinion, and the 
circular rack E. The drilling spindles 
are driven by a motor F and the whole 
drilling head is easily moved along the 
cross-slide G. Lubricant is supplied to 
the drills from the tank H, through the 
four small cocks in front. 


PLANING PROPELLER BLADES 


There have been numerous propeller- 
planing devices shown in the AMERICAN 
MACHINIST from tim: to time, and while 
the one shown in Fig. 2 is made on the 
same general principle, it differs in some 
details from others. 

As the halftone shows, a single blade 
A is bolted to an angle-plate B. This 
angle-plate is mounted on a revolving 
table C, which is turned the necessary 
amount at each stroke of the planer by 
means of a worm D meshing with the 
table gear E, which is turned through 
back gears by the ratchet wheel F. 

The ratchet wheel is given an inter- 
mittent motion at each reverse of the 
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planer table by means of a dog G, on a 
lever carrying a roller H on its outer end. 
As the planer table runs back, this roller 
mounts the beveled end of the bar J and 
rotates the ratchet wheel, turning the 
propeller blade enough for the feed as 
the cutting tool is fed vertically, to fol- 
low the true pitch. 

A supporting bracket J, running on 
rollers, supports and steadies the outer 
end of the blade. The comparative sizes 
of the man on the fixture, and the blade, 
give a good idea of the size of the work. 


COUNTERSINKING HOLES IN LARGE PLATES 


Large steel plates are countersunk by 
placing them on a large wooden table, as 
shown in Fig. 3, using cast-iron balls 
about 4 in. in diameter, under the plates 
so that they may be moved easily. This 
plan has been used for years in ship- 
yards but is little known elsewhere. 

The drilling machine is of the wall, 
radial type, and is very convenient for 
countersinking work. It is run by the 
shaft A, which is geared to the counter- 
shaft overhead. This countershaft not 
only runs the shaft B, but is geared to 
the elevating screw C, at D, so that the 
frame may be raised or lowered by 
power, when needed. The shaft A is, of 
course, splined and the gear E keyed to 
it, to allow movement of the frame. 

The shaft B is also splined and the 
gear F keyed to it to allow movement 
along the radial arm. The spindle is 
geared direct to the gear F and runs at 
a comparatively low rate of speed. Four 
flanged wheels G support the drilling 
head on the top of the arm, so that it is 
easily moved, the operator moving the 
head and working the spindle by means 
of the counterbalanced T-handle H. 


CUTTING LARGE PINIONS 


Steel pinions used for turning battle- 
ship turrets or other heavy work, are 
cut as shown in Fig. 4, the bored and 
turned blank being placed between screw 
collars on a mandrel which rests on 
heavy V-blocks. These blocks have 
clamping straps A on them to lock the 
mandrel in position when cutting. The 
teeth are spaced by means of the index 
plate B on the end of the mandrel, which 
is notched to correspond to the teeth to 
be cut. 

An angle-plate C supports the part 
of the mandrel that protrudes through 
the index plate, and also takes the end 
thrust caused by the action of the cutter. 
The size of the pinion may be estimated 
by comp4ring it to the operator near it. 


A LARGE PLATE-BENDER 


One of the largest and most powerful 
hydraulic plate-bending presses in the 
country is shown in Fig. 5. The plate 
to be bent is held up against the sta- 
tionary jaw A by means of a wedge- 
shaped jaw which, when moved horizon- 
tally, wedges against the plate. 
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Fic. 4. CutTtiNG A LARGE STEEL PINION 


The bending is done by raising the 
8-in. bar B, which is forced up by means 
of hydraulic cylinders. Practically all of 
the working parts are beneath the floor 
level. The jaws of the machine are 25 
ft. in length, and will open 3 in. The 
machine can exert a pressure of 300 tons 
and weighs 50 tons. 


Another very large hydraulic press is 
shown in Fig. 6. This is used for all 
kinds of angle bending. A view of one 
of the large ship sheds, where the shell 
plating is worked up, is shown in Fig. 7, 
which shows the radial crane arrange- 
ment used to handle the exceedingly 
heavy sheets. 
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Fic. 5. A LARGE PLATE BENDER 


Iron and Steel Statistics 


Statistics, showing the number of es- 
tablishments, persons engaged, power, 
capital, expenses and product of the iron 
and steel, steel works and rolling mills in- 
dustry of continental United States, by 
states, are given in a census advance bul- 
letin issued by the Bureau of the Census, 
Department of Commerce and Labor. 

The data do not show the entire cost of 
manufacture, and consequently cannot be 
used to show profits. No account has been 
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value of products, the fourth in rank in 
the census year 1909. It embraces the 
manufacture of steel and the hot rolling 
of iron and steel. It also includes the 
making of forgings and castings and the 
manufacture of rolled iron and steel into 
more highly finished forms when con- 
ducted to a part of the rolling-mill opera- 
tions, as well as the few extant forges 
and bloomeries. It does not, however, 
include the making of cold-rolled prod- 
ucts, nor of forgings, castings and manu- 
factures of iron and steel by establish- 





Fic. 7. GENERAL VIEW OF SHIP SHED 


taken of interest and depreciation. Even 
if the amount of profit could be deter- 
mined by deducting the expenses from 
the value of the products, the rate of 
profit on the investment could not prop- 
erly be calculated, because of the very 
defective character of the returns regard- 
ing capital. 

The industry considered here was, in 





ments not equipped with steel-making 
furnaces or hot trains of rolls. 


STATISTICS FOR 1909 


In 1909 there were in this industry 446 
establishments, with a total of 260,762 
persons engaged, of which 47 were pro- 
prietors and firm members, 4239 salaried 
officers, superintendents and managers. 


Fic. 6. HYDRAULIC PRESS IN BENDING 





DEPARTMENT 


14,613 male and 1787 female clerks. The 
average number of wage earners was 
240,076; the number in the maximum 
month, December, was 283,629, and in 
the minimum month, March, 215,076. The 
total number of wage earners on Dec. 
15, 1909, or the nearest representative 
day, was 284,264, of which 281,801 were 
males, and 1114 females, 16 years of 
age and over; while 1273 were males, and 
76 females, under 16. 

The primary horsepower was 2,100,- 
978. The capital invested was $1,004,- 
735,111. The total expenses were $889,- 
501,220, of which the officials received 
$11,026,848, the clerks $15,164,616, the 
wage earners, $163,200,758, fuel and rent 
of power, $46,136,725, other materials 
$611,364,131, rent of factory or works 
$372,540, taxes, including internal rev- 
enue, $3,284,774, contract work $94,237, 
and other miscellaneous $38,856,591. The 
value of products was $985,722,534. The 
value added by manufacture, which is the 
difference between the cost of materials 
and the value of products, was $328,- 
221,678. 

In average number of wage earners, 
the leading states ranked as follows: 
Pennsylvania, 126,911; Ohio, 38,586; II- 
linois, 17,584; Indiana, 12,255; New York, 
10,091; West Virginia, 5060; and New 
Jersey, 4671. In value of products, the 
ranking order was: Pennsylvania, $500,- 
343,995; Ohio, $197,780,043; Illinois, 
$86,608,137; New York, $39,532,414; In- 
diana, 538,651,848; West Virginia, $22,- 
435,411; Massachusetts, $13,567,628. 

In value added by manufacture Penn- 
sylvania, $171,330,574; Ohio, $58,536.,- 
888; Illinois, $30,363,674: New York, 
$13,643,244; Indiana, $12,553,089: West 
Virginia, $6,539,111, and New Jersey, $5,- 
378,679. 








It is stated in The Lancet that 77,000 
tons of soot fell in London last year. 


This came from the chimneys of 6,000,- 
000 people and contained 6000 tons of 
ammonia, 8000 tons of sulphates, 3000 
tons of chlorides. 
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Milling Fixtures of Various Types—II’ 


The cam principle applied to the clamp- 
ing of pieces in the milling fixture is 
illustrated in Fig. 18. The work is lo- 
cated by means of the pins A and held in 
position by the clamp B, which, in the 
sketch, is shown in the open position. 
This is locked in place by passing the 
cam C around the pin D. This clamp- 
ing device should be used only in cases 
of very light milling, and cannot be re- 
lied upon for heavy duty. 

Another type of cam is iliustrated in 
Fig. 19, but its use is rather restricted 
owing to its small range of movement. 
Suitable proportions for these cams were 
given in a previous article on clamping 
devices. 

The use of the wedge is shown in Fig. 
20, which illustrates a method of hold- 
ing a piece of basin-like form while 
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The application of cams and 
wedges to the holding of work 
on the fixtures. 

Fixtures devised for arc and 
form milling where it is not pos- 
sible or desirable to use formed 
cutters. 

String milling and continuous 
milling operations on straight 
and circular attachments. 
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the flanges. The flange of the piece 
rests on the three fixed uprights, and is 
held in position by the sliding guided 
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milling the flanged joint. The material 
of the piece is aluminum, and to prevent 
springing and distortion of the part, the 
clamp is made to conform to the inside 
shape. It is locked in position by 
the wedge A. This plain wedge method 
is also found unreliable for heavy work, 
and its range of adjustment is limited. 
Pieces clamped by this means would be 
required to run somewhat uniformly. 

In Fig. 21 is illustrated a type of fix- 
ture suitable for profiling the faces of 
irregular, pan-shaped pieces, where it is 
only possible to locate and hold them on 


MetTHOoDs OF CLAMPING WORK FOR 
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Fig.20 


MILLING 


clamps. The work is additionally sup- 
ported by the adjustable jack pins, which 
prevent it from springing under the pres- 
sure of the cut. There are many ways 
of designing these adjustable jack pins. 
An adjustable angle plate is shown in 
Fig. 22. This may be used in conjunc- 
tion with the standard dividing head, mil- 
ler vise, or special fixture, for covering 
a range of work milled at an angle, 
sometimes difficult to deal with in any 
other way. It should be used only for 
very light jobs, as the braces at the back 
are likely to move out of position under 


a too heavy cut. In cases where a large 
number of parts are to be machined at 
the same angle, sufficient to justify the 
expense of a special casting, the braces 
should be replaced by a solid web. The 
slot A should be made the same size as 
the miller table on which it is to be used; 
this will generally be either 54 or 34 in. 


RADII AND FORM MILLING 


Cases often occur in which it is neces- 
sary to mill an arc of large radius on a 
piece which cannot be handled by a form 
cutter, or which it is not considered de- 
sirable to machine by that means. The 
fixture shown in Fig. 23 is used for mill- 
ing the arc on the end of the work, which 
is seen clamped in position. The neces- 
sary rotary motion is secured by rocking 
the movable portion of the fixture by 
hand by means of the projecting handle. 
The handle should be quite long; this 
gives the operator sufficient leverage to 
resist the tendency to chatter. Small 
work only can be handled in this way. 

The fixture in Fig. 24 performs a sim- 
ilar operation, but provides a much more 
substantial means for taking a heavy cut, 
although it is by no means so rapid. The 
rotary motion is obtained by turning the 
balaneed handle A, operating the worm 
spindle B, which engages in the rear part 
of the plate C, rotating it about the ful- 
crum pin D. The plate C should be se- 
cured to the base in such a manner as 
to allow of movement only in the plane 
desired. There is a tendency to chatter 
if this is not provided for. 

A profiling method adaptable for use 
on a small hand miller is illustrated in 
Fig. 25. The work shown is a square- 
ended shaft, the sides of which are milled 
to a radius to enable it to rock; it forms 
part of a flexible coupling. H shows a 





Fig. 22 
ADJUSTABLE ANGLE MILLER PLATE 


section through the roller and former, in 
which it can be seen that the roller is 
conical and that the former is at an angle 
to correspond to it. 

By moving the table away from the ma- 
chine the cutter can be brought down 
further into the work, until the required 
size is secured. An angle on the former 
of about 7 deg. gives a very convenient 
range of feed. The roller is made of tool 
steel, hardened and tempered, while the 
former is of machine steel case-hardened. 
The former can easily be taken off and 
others attached to the same centers of 
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various lengths and forms to suit the 
part being machined. 

A hand device suitable for milling the 
slots in small screws is shown in Fig. 26. 
The lever B is free to move in a horizon- 
tal direction about the point D, and the 
work is nipped between it and the jaw C. 
These two parts may be turned on the 
adjustable centers E, and the work 
raised against the cutter until lever C 
comes in contact with the adjustable stop 
F, when the slot should have been cut 
to its required depth. 
part of the fixture is capable of being 
adjusted for height, and locked in posi- 
tion. The hardened bushings seen below 
are part of the equipment, to suit the 
various forms and sizes of the screws 
requiring to be slotted. 

In Fig. 27 appears an example of the 
type of fixture suitable for holding a 
number of pieces at once, when the stock 
operated on may be relied upon to come 
uniform in size. The piece shown in the 
illustration is cut from rectangular, cold- 
rolled steel and the variation in size does 
not amount to more than a few thou- 
sandths. The strip A, which is supported 
by the adjusting screws B, is capable of 
taking care of any such slight dif- 
ferences. 

The pieces are clamped longitudinally 
by the hexagon-headed clamp-screw C 
pressing against the hinged plate D. This 
has the effect of forcing the work down 
into the fixture when tightening up. The 
operation of rounding the ends of the 
work may also be performed in the same 
fixture by providing an additional pack- 
ing plate to make up for the difference 





in the width of the part when turned in 
_ the other direction. 

A fixture for holding a number of 
rough forgings is shown in Fig. 28. The 
hinged spacing blocks insure that each 
piece is held squarely, and compensate 
for any difference in the size of the 
piece; they also hold them down into 
the V’s around the small bosses. The 
double row takes full advantage of a 
powerful machine. There is a consid- 
erable waste of table travel between 
pieces owing to the necessity of having 
a space. The advantages of using a fix- 
ture of this kind lie mainly in the fact 
that one man can then attend to several 
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machines; unless this is the case, it 
would probably be quite as quick or even 
quicker, to use a simpler fixture taking 
only one or two pieces at a time. 


OVERHUNG WoRK 


A fixture in which the work is held 
above the cutter is shown in Fig. 29. The 
advantage claimed for this construction 
is that all the locating and clamping ar- 
rangements are kept free from chips. The 
work supports must be massive as there 
is necessarily considerable overhang. 
Unless the work particularly lends itself 
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STRING-MILLING FIXTURES 


to easy locating and clamping in this 
type of fixture it is questionable whether 
the advantage of having clean locating 
surfaces balances the incidental disad- 
vantages of having the work and cutter 
hid from the view of the operator when 
he stands on the side of the machine 
where all the controlling levers are situ- 
ated; also it is in most cases necessary to 
hold the work in place while clamping 
it in position. In the illustration it will 
be observed that considerable travel of 
the table is wasted in going from one 
piece to another; this cannot be avoided 
unless the rigidity of the fixture is sacri- 
ficed. 


SLOT-MILLING 





CONTINUOUS MILLING 


A case in which continuous milling is 
partially secured appears in Fig. 30. The 
design is not ideal, but illustrates satis- 
factorily this style of milling. While 
the cutter is operating on the piece C the 
piece A may be changed; when D is 
being machined, B may be replaced and 
A clamped tightly down. The table is 
then lowered, run back, and raised to the 
correct height and the cut started once 
more, and while the cutter is at work on 
A the pieces C and D are put in place 
and the remainder of the clamps secured. 





FIXTURES 





A similar principle is illustrated in Fig. 
31. In this case, however, each piece is 
clamped independently, and a butt mill 
is used. It should be noticed that with 
a fixture of this kind a machine may be 
run at its highest feed and cutting speed. 
The work is right down on the bed of 
the machine and the overhang of the 
knee and cutter is as short as it is pos- 
sible to get it. 

Vertical milling in many cases presents 
several advantages over the horizontal 
style, as full use may be made of the re- 
verse, traverse and crossfeeds without 
loosening that weak point in the miller— 
the knee joint. 
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A fixture, or rather two fixtures, by 
which continuous milling is secured are 
shown in Fig. 32. The piece having been 
clamped in position in the fixture A, the 
cutter commences to operate on it, start- 
ing from the position between the two 
fixtures. While this is taking place an- 
other piece is put in B. The cutter hav- 
ing passed over the piece in A, it is re- 
versed, the feed changed to a higher table 
travel, and the cutter passes back over the 
same part, taking a light skimming cut 
due to the piece having been slightly 
sprung in the roughing operation. The 
feed is then dropped to its previous rate, 
and the roughing cut commences on the 
piece in B; meanwhile, the piece in A 
is changed. 


This method could be improved upon 
if the table were wide enough to take 
four fixtures, and the cross feed utilized. 
The path of the cutter would then be in 
the form of a rectangle instead of a 
straight line and the finishing cut could, 
if desired, be dispensed with. 

Gang milling the forked joint X is ac- 
complished in the fixture shown in Fig. 
33. The clamping arrangement is dupli- 
cated on a circular base which can be 
located on the rotary table seen in Fig. 
34. The central boss A serves as a regis- 
ter and the nut B projects through the 
hole. This nut is tightly secured by a 
box spanner which is not shown. The 
diameter of the table is about 14 in. 

This fixture is used on a Lincoln miller, 
and while the cutter is operating on one 
part another piece is being secured in 
position. As soon as one piece is fin- 
ished the machine table is run back, the 
fixture swung around, the feed dropped 
in and the operator proceeds to change 
one piece while the machine is operating 
on the other. 

A type of standard rotary attachment 
is shown in Fig. 35. It is provided with 
power or hand feed, and may be used on 
the table of any kind of a miller. A 
great variety of fixtures may be designed 
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to go on this attachment, by which con- 
tinuous work may be performed. 

A rotary fixture, such as is used on the 
rotary attachment shown in Fig. 35 ap- 
pears in Fig. 36. When used on a verti- 
cal miller the nearest approach possible 
to continuvus milling is attained. In the 
illustration provision is mse for holding 
eight pieces, which are secured inde- 
pendently from the side. The clamp A 
is hinged, and when the nut is loosened 
it is pushed back from contact with the 
work by the spring on the stud. 

The work is located by the V-blocks in 
the center, the table is partly cut away 
to secure a better bed for the piece. The 
slab cutter operates at the rear of the 
table, and is quite clear of the operator, 
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Fig.33 
CONTINUOUS MILLING FIXTURES 


who has plenty of room to change the 
pieces as they come around to the front 
of the machine. 








Machine for Forcing Rubber 
Covers on Rollers 
By E. M. BAIN 
The halftone shows a special machine 


built by the Royal Typewriter Co., Hart- 
ford, Conn., for forcing the rubber 
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less chain inside it, which runs on sprock- 
ets mounted on the spindles G. The 
tubular slide C is attached to a block on 
the inside of the bed, which carries the 
handle E. The slide C is counterbal- 
anced by a chain D, to the end of which 
a weight is attached. The rubber cover- 
ing comes in suitable lengths and is a 
snug fit for the wooden cores. 

The action of the machine is as fol- 
lows: The handle E is thrown to the 
right, drawing with it the slide C. A 
rubber cover is centered in a cylindrical 
depression in H and a wooden roller is 
placed with one end against C and the 
other in the end of the rubber cover. The 
handle E is raised, which throws the in- 
ner block, to which C is attached, into 
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Fig. 36 


engagement with the traveling chain. 
This draws C to the left and forces the 
wooden core into the cover. By the time 
the core is in correct position in the cover 
the handle E strikes the inclined plane F 
which forces it out of engagement with 
the chain and stops the movement of the 
slide C. 


The United States leads the world in 
the exportation of typewriters. In the 
month of April, its exports under that 
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MACHINE FOR ForRCING RUBBER COVERS ON ROLLERS 


covers on the rollers used in the Royal 
typewriter. 

At A is shown a roller which has just 
been covered. The bed B has an end- 


head exceeded $1,000,000, as compared 
with $138,232 in April, 1897, while for 
the fiscal year just ended, the total ap- 
proximates $12,000,000. 
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Making Automatic Sprinkler Heads 


Few of us who see automatic sprinklers 
irstalled in so many shops and offices, 
ever consider the degree of accuracy with 
which they must be made in order to be 
approved by the Board of Fire Under- 
writers. We very naturally class them 
with other brass goods of a similar na- 
ture, such as small valves and pet-cocks, 
and can hardly realize that the working 
parts are made within a limit of 0.001 in. 
The business end of the sprinkler is made 
up of a number of small brass parts, 
mostly of low sheet brass, which are ex- 
cellent examples of punch and die work. 
Both the dies and the gages used by 
the Rockwood Sprinkler Co., Worcester, 
Mass., for measuring the parts will be 
shown in detail. 

Beginning with the construction of the 
Type D sprinkler head, shown in Fig. 1, 
we have the adjusting screw A, the bar B, 
the hook H, the flat F, the post P, the 
valve V and the seat S, as well as the 
deflector D. The valve is held in position 
against the water pressure by the fusible 
joint which solders F and H. This fusible 
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By Fred H. Colvin 








The methods necessary to 
make sprinkler heads that will 
pass inspection by the Board of 
Fire Underwriters. A degree of 
accuracy which few realize and 
the gages for testing each part. 

Punches and dies which have 
been developed to secure accurate 
and economical production, even 
to drawing pipe unions, includ- 
ing hexagon nuts with sharp cor- 
ners. 

Punch press and screw-ma- 
chine kinks which are full of 
suggestions. 




















metal melts at 160 deg. F. and allows 
the hook H to drop out of the way, so 
that the water pressure acting up against 
the post P throws down the bar B and 
all of the loose parts fly out of the way, 
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so that the water strikes D and is de- 
flected into a spray, covering a consider- 
able radius, 


TESTING GAGES 


Each of the underwriter’s laboratories 
must be supplied with a set of gages, as 
shown in Fig. 2, so that they may at 
any time test a sprinkler head, the limit 
in most cases being 0.001 in., as before 
stated. The gage for the post, which is 
shown set up against the back of the case 
in Fig. 2, is shown in detail in Fig. 3, 
as it shows how carefully and compact- 
ly these gages have been worked out. 

As will be seen, this is not only a “go” 
and “not go” gage for the thickness and 
general proportions of the post, but also 
indicates whether the depression which 
fits over the valves is of the right depth 
and in the right place, as compared with 
the body of the post itself. The plunger 
piece is actuated by a spring and has the 
point flattened and curved to fit in the de- 
pression. If, when the post is in place 
under the hook, the plunger goes in so 
that the line X coincides on the barrel 
and the plunger, it is of the correct depth. 

Nearly all the other gages are of the 
regular type for their purpose, the seat 
in the frame is gaged by the method 
shown in Fig. 4, where the template is 
loose on the gage and slides down until 
it meets the seat and the shoulder S 
on the “go-in” end of the gage which 
tests the hole through the sprinkler. 

As these pieces are practically all- ex- 
amples of punch and die work, we illus- 
trate some of the tools with which they 
are made. They are among the finest ex- 
amples of punch and die work, both as 
to the work they produce and the way in 
which they are made. 

A group of the dies for making the de- 


flector and the flats is shown in 
Fig. 5. Details of the fixture at the 
extreme right are shown in Fig. 6 
This is for putting the wire loop 


into the flat, this loop helping to retain 
the required amount of fusible metal for 
holding the two pieces together. 


Dies FOR THE Post 


There are several very interesting dies 
used in connection with making the valve, 
post and bar, these being shown both in 
Figs. 7 and 8, and in the sectional views 
Figs. 9 and 10. 

The post is a plain sheet of drawn 
brass of the shape shown in the end view 
of the die, being practically a plain strip 
with a lip turned down, as can be seen at 
Fig. 9. In order to cut these off uni- 
formly, it is necessary to have the die 
cut on both sides, as a die which cuts on 
one side only produces a bending action 
in the piece and does not give as accurate 
results. 
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To do this, the sliding piece B is pro- 
vided, so that when the stock is pushed 
through at A, it forces B back the amount 
of the clearance C, and allows the cut- 
ting-off punch to cut on both sides. As 
soon as the piece which has been cut 
off drops through the opening in the die, 
the spring F pulls the slide B forward, 
cjects the small pieces of waste material, 
which are sacrificed in order to secure a 
satisfactory job, and the die is ready for 
the next piece. 
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3. GAGE FOR INSPECTING THE POosT 


The depression in the short leg of the 
post is secured in a very ingenious way, 
as can be seen by noting the action of the 
tools of Fig. 10. 

The post is held in position in the die 
D by the sleeve F, which is connected 
to one ram of the double-acting press 
used for this work. The sleeve E comes 
down first and holds the post in position, 
as shown by the dotted line of the sec- 
tion. After this is securely held, the sec- 
ond plunger forces the punch down 
through the sleeve E, so that the rounded 
end projects sufficiently to make the nec- 
essary depression in the short leg of the 
post. 

This tool is also shown at the left of 
Fig. 7. It makes a very rapid and ac- 
curate way of doing the work, and is 
made necessary by the fact that this de- 
pression must be in the correct position 
or the post will not pass inspection. 


PUTTING THE LOOP IN THE FLAT 


The loop in the flat, for the purpose of 
holding a sufficient amount of the fusi- 
ble solder is riveted in place automatically 
by a very ingenious arrangement, shown 
at the right in Fig. 5, and in detail in 
Fig. 6. 

The wire feeds from a reel at the left 
through the guide G, and is cut off and 
bent to shape around the former F. While 
held in this position the slide S, which 
carries the flat at A, is moved forward by 
an incline or wedge, striking the roller 
R until the hole in the flat allows it to 
drop over the end of the loop. Then the 
riveting punch descends and the ends of 
the loop, which projects through the flat, 





Go In Not Go In 


AM. MaACHInNiGT 


Fic. 4. GAGE FOR SEAT IN Bopy 


AMERICAN MACHINIST 


are riveted over, and the process is rapid- 
ly repeated, so as to secure a large 
output from the machine. 


MAKING THE HooK 


The forming of the hook is an inter- 
esting job, as the lip which retains the 
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end of the flat must have a decided hook, 
which means an upsetting process after 
it has been blanked and formed. 

The tools for making the hook are 
shown in Fig. 11, while the details of the 
forming and upsetting can be seen in 
Figs. 12 and 13, and require very little 
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Fic. 6. DETAILS OF Die FoR PutTING Loop INTO THE FLAT 
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Fic. 8. Dies For VALVE AND Post 
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explanation. After being blanked by the 
punch and die at the left, it is formed 
by the next punch and die, while the up- 
setting is accomplished by the specially 
formed dies shown. 

The tools at the right in Fig, 11, are for 
shaving the sides of the hook to exact 
sizes and also stamping it with the de- 
sired imprint which shows the date of 
manufacture and also the temperature at 
which the sprinkler operates. 























Fic. 9. CuTTING-OFF TOOL 
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The valve and the valve packing are 
both formed in the regular way by dies 
which are not unusual. In the case of 
the valve packing, a double punch is 
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Fic. 11. Digs FoR MAKING THE HOOK 





Fic. 14. Cuttinc OFF THE ADJUSTING SCREW’S 
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used, the first- forming the packing into 
the desired shape and the second, cutting 
it from the strip. 

As will be noted, this packing is made 
from unalloyed silver, 0.007 in. thick. 
This is used on account of its freedom 
from corrosion, so that there can be noth- 
ing to prevent the sprinkler opening 
promptly on the release of the hook by 
the melting of the fusible metal. 

The examples of punch and die work 
are due to the superintendent, A. G. Carl- 
son, who has had a long experience in 
this line. As a further indication of this, 
Fig. 11, shows a few samples of punch 
and die work which he is turning out. 
At the left is a pipe hanger, while along 
the line are excellent examples of work 
of this kind. 

The latest product of this shop is the 
line of drawn-brass unions, shown in va- 
rious positions so as to exhibit the work 
that can be economically done in this 
way. It is interesting to note that the 
corners on the hexagon nuts are as clean 
and sharp as though milled. 

At the extreme right is a sheet-metal 
guard for sprinkler heads, which is made 
up of pressed metal for use in places 
where the sprinklers are likely to be 
struck or otherwise disturbed. 

Fig. 14 shows an interesting little ma- 
chine for cutting off the projecting end 
of the adjusting screw after the sprinkler 
has been assembled. An ingenious clamp, 


* operated by compressed air from the pipe- 


line shown, clamps the sprinkler head 
easily and quickly in the correct position 
for the projecting end to be cut off by the 
saw, shown directly behind it. At the 
same time a small hole is drilled through 
the top of the sprinkler head and into 
the adjusting screw or locking pin to pre- 
vent the screw being disturbed after the 
sprinkler head has been adjusted. 

The small cutting tool at the right of 
this machine rounds off the top of the 
head, and the sprinkler goes to the rivet- 
ing machine to have the top of the frame 
riveted over to hold the deflector in place 
against the force of the water when the 
head is in action. 

The final operation is shown in Fig. 15, 
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where every head is tested by the hy- 
draulic pump shown. A pressure of 800 
Ib. is put on the head and then the pres- 
sure allowed to drop to 180 Ib., at which 
point the sprinkler must be absolutely 
tight. 


SEPARATING SCREWS AND CHIPS 


The halftone, Fig. 16, shows an inter- 
esting attachment to a small automatic 
screw machine for picking a finished ad- 
justing screw out of the machine as it is 
cut off, and dropping it in a box instead 
of allowing it to drop in among the chips 
so as not to require sorting out afterward. 

It is a very simple arrangement, con- 
sisting of an arm which is actuated by a 
cam on the cam shaft underneath the 
lathe bed, and carrying a pair of spring 
fingers B, which go around the screw be- 
‘fore it is cut off, and, at the proper time, 
bring it back so as to be dropped into the 
box placed to receive it. 
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In the position shown, it has nearly 
reached the knockoff fingers C, which ex- 
tend down each side of the spring fingers 
holding the screws, and simply push the 
screw out of the fingers, allowing it to 
drop into the box below, leaving the fin- 
gers ready for the next screw to be cut 
off. It is a very simple attachment and 
is proving extremely satisfactory. 


FORMING AN EYE ON THE PUNCH PRESS 


An interesting punch-press job is 
shown in Fig. 17. The installation of 
sprinkler systems requires a large num- 
ber of pipe hangers, and this shows how 
the eye is formed at one end. The bar 
to be bent is laid in the position shown 
with the end against the top. Above this 
is a guide A having an opening in front 
for the projection B, on the punch, while 
on the end of the punch is a pilot C, 
around which the eye is formed. 

It will be noticed that the surface of 
the die, which supports the rod to be 
bent and the guide A, is cut away at a 
long incline toward the front. As the 
punch descends, the pilot first comes in 
front of the rod and prevents it from be- 
ing thrown down the incline, while the 
end of the punch bears against the rod 
itself directly behind the pilot and forces 
it down the fncline. 

This bends the rod each side of the 
pilatand as the punch continues to force 
it dawn the incline, the portions of the 
rodg:coming in contact with the opening 
in “the die, are bent around the pilot 
while the shape of the inside of the die 
forms them into an eye, as can be seen 
in the pile of finished pieces. 

When the punch reaches the bottom of 
its slope, the completed piece is left in 
the die, as shown at D, and is easily 
picked out of the way by the operator 
before he trips the press for the next 
stroke. 

This makes a very interesting arrange- 
ment, requires a comparatively small out- 
lay for the punch and die, and the out- 
put is limited only by the capacity of 
the operator and the machine. 





Pitch Diameters of Standard 
Gears 


By GRANDON GATES 


The accompanying tables require little 
eyplanation, being simply given to save 
tinie in laying out gear trains. Having the 
diametral pitch and the number of teeth, 
the pitch diameter is easily found from 
the tables. They also show the correspond- 
ing circular pitch, designated by C. P. 

Having the pitch diameter, the outside 
diameter can easily be found by adding 
two parts of the pitch of standard gears. 
The outside diameter of any gear with 
standard teeth is the same as the pitch 
diameter of two more teeth. 
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Three Old-Time Machine Tools 


The Patten Manufacturing Co., Chatta- 
nooga, Tenn., manufactures an electric 
hoist, cuts gears and does all kinds of 
jobbing work. In its shop, along with a 
number of the most modern machines, 
are a few interesting old machines which 
were in the shop when the present man- 
ager, W. C. Kirk, took possession. 

The most noticeable of the old ma- 
chines, on account of its size, is the huge 
old lathe, shown in Figs. 1 and 2. This 
is back-geared by means of a train of 
gears and a pinion which meshes in an 
internal gear cut in the back of the face- 
plate. When a direct drive is wanted, 
the small pinion must be removed through 
the hole A in the faceplate. By examin- 
ing the hole closely, a part of the in- 
ternal gear may be seen. 

The tailstock is so made as to make it 
comparatively light for a lathe of this 
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An old lathe and shaper with 
some unusual features, and an 
old drilling machine that lends 
itself admirably for use as an 


arbor press. 




















size, and in addition to the usual clamp 
B, pawls and racks are placed on both 
sides like those shown at C and D, the 
pawl being shown reversed in the illus- 
tration. 

The tailstock spindle is carried on a 
cross-slide E, so that it may be set over 





for turning tapers, one of the adjusting 
screws being shown at F.- The carriage 
is fed along by means of a lead screw G 
and also by the lever H which operates 
the pinion J] meshing in the rack J. 

The cross-slide movement of the car- 
riage is very limited. As will be seen 
from Fig. 2, the ways, one of which is 
shown at A, are only about six inches in 
length. The back end B simply slides 
on a flat surface. The original T-slots 
of the saddle have been supplemented 
by a.correspondingly slotted block bolted 
on at C. This allows the tool rest to be 
moved nearer the center. 

The tool rest is a sort of a compound, 
which may be fed out or in to a limited 
extent by means of a ratchet wheel D 
on the feed screw, operated by means 
of the lever E and the pawl F, worked 
by a wire from a short crank overhead. 




















Fic. 3. OLD ScREW-OPERATED SHAPER 





Fic. 4. DETAILS OF RAM-REVERSING 


MECHANISM 
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Different feeds were obtained by hook- 
ing the wire in the various holes in the 
lever, as the nearer the wire was hooked 
to the outer end the slower the feed. 
The ratchet wheel could be run in either 
direction, it being only necessary to shift 
the feed lever from one side to the other. 
The lead-screw feed is thrown in by the 
lever G, and the wheel H works the main 
crossfeed screw. 


A SCREW-OPERATED SHAPER 


A shaper bearing the nameplate of 
Durkee & Keffer, Chicago, is shown in 
Fig. 3. It is shown with an attachment 
for machining circular work, though this 
was put on in the shop where it is used 
today. 

The method of operating the ram by 
means of a screw is more clearly shown 
in Fig. 4. There are four pulleys on the 
end of the screw, the two middle ones 














Fic. 5. AN OLD DRILLING MACHINE 


being loose and the two outside ones 
keyed on. One’ outside pulley is run 
with a crossed belt and the other with a 
straight one, and in order to shift the 
belts so as to give the reciprocating mo- 
tion to the ram, a cam movement is 
used. 

On the ram are two adjustable stops 
A and B, between which the slide C 
works. To this slide is screwed the cam- 
block D, over which the lever E rocks 
as the cam moves back and forth. A 
shifter rod F is connected to the lever E. 
In operation the ram moves till one of 
the stops hits the end of the slide C, 
which moves along carrying the cam- 
block with it, which causes the lever E 
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to rock and shift the belts so that the 
ram screw reverses and runs in the op- 
posite direction until the other stop on 
the ram again shifts the belts, and so on. 


AN OLD DRILLING MACHINE 


An old drilling machine now used as 
an arbor press is shown in Fig. 5. In- 
stead of the usual rack for elevating the 
table, this machine has grooves cut en- 
tirely around the column as shown at A. 
The table arm is moved up or down by 
means of a crank in front of the table, 
which turns the worm B and the gear C 
on the same shaft with a radial-toothed 
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A Large Toggle Press 

The halftone shows a double-action 
toggle press which because of its size is 
somewhat unusual. It is installed in the 
works of the Worcester Pressed Steel 
Co., Worcester, Mass., and was built by 
the Toledo Machine & Tool Co. 

The machine weighs 200,000 Ib. and 
will exert a pressure of 1000 tons. The 
bed is 60x60in. and the stroke of the 
gate is 26 im. The crankshaft is of heat- 
treated carbon steel 12 in. in diameter. 
The blank-holder has a stroke of 18 in. 
and provides a long, steady and powerful 
hold, controlled by the toggle mechanism. 


LARGE TOGGLE DRAWING PRESS 


pinion, inside the arm bracket, which 
meshes with the grooves on the column. 
The arm is locked at D in the usual way. 

The top brackets of the machine are 
broken off, but it was run by a belt from 
the cone pulley E which operated a 
similar pulley on the upper cross-shaft, 
whith carried a bevel pinion on the op- 
posite end meshing with the gear F. 
The spindle sleeve G is threaded and a 
capstan nut H furnishes the feed. 

From the groove in the rim of the 
wheel 7] some sort of an automatic 
feed was probably used, as apparently 
this was operated by a small, round belt. 
No maker’s name of any kind appears 
on the machine. 


The press frame is of the built-up type. 
The bed, arch and uprights are rigidly 
bound together with four steel tie rods 
6 in. in diameter, which were heated, and 
shrunk in place while hot. The fric- 
tion clutch is provided with a releas- 
ing device which acts automatically when 
the gate is at the top of the stroke. It is 
supported on~-a subbase bolted to the 
main frame, so that the entire press is 
self-contained on one bed plate. 

The press is driven by a 75-hp. motor 
belted to a combination flywheel and tight 
pulley. It is used for making pressed- 
Steel pulleys, rear axle housings, dif- 
ferential gear covers, frame members, 
and all kinds of drawn-metal parts. 
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A Few Sheet Metal Forming Methods 


The use of dies for forming sheet 
metal into different shapes has made it 
necessary that one designing such tools 
should be thoroughly acquainted with 
the action of the different kinds of metal. 
The various methods associated with this 
work will be set forth in this article. 

A question often asked of the tool 
maker is, “How much of a radius will 
be formed on the outside of a right- 
angle piece with the punch sharp?” The 
answer is, as shown in Fig. 1, the thick- 
ness of the metal plus 25 per cent. For 
instance, the piece is % in. thick; 25 
per cent. added equals + in., which is 
very close to the actual results. 

Another question: “How long will be 
the blank of the piece shown in Fig. 1?” 
This is easy to compute with the follow- 
ing rule: A right-angle bend with a sharp 
corner inside will take up half of the 
thickness of the stock. For instance, in 
Fig. 1, the inside of the angle A and B 
equals 2 in. each, the stock being '4 in. 
thick; half of this would be.% in. 2 x 2 
in. plus % in. equals 4% in. for the 
length of the blank. 

Should you have the outside measure- 
ments of the angle to compute from you 
would deduct 1'% times the thickness of 
the stock, as A and B on the outside of 
this angle would each be 1% in. long, 
and 1% times the thickness of the stock 
would equal % in., the result being 114 
in. plus 1% in. minus % in. equals 
2% in. 

This becomes more confusing when 
the piece has more than one right-angle 
bend, but if care is taken and the above 
rule is followed, as shown in Fig. 2, the 
dotted line is always next to the inside, 
and when a double right angle is en- 
countered the line breaks in the center 
as shown at C and E. 

Following the dotted lines started at A 
the dimensions are as follows: A to B 
equals {# in.; B to D equals 7% in.; D to 
F equals % in.; F to G equal 1% in.; 
G to H equals 1% in.; the total will be 
434 in. for the blank. This will be very 
close unless the die is made to reduce 
the metal and cause a stretch. 

A point to be remembered is that when 
fitting the punch to the die, the maker 
should see that either the punch or the 
die is lapped off, say 0.001 or 0.002 in. 
at the places where no forming is done, 
so that a harder blow will be struck at 
the forming points, more readily setting 
the metal. 

In the layout of the blanking die, to 
facilitate forming, the grain of the stock 
must be taken into consideration. If pos- 
sible this should. run lengthwise with the 
forming. If there is more than one 
form on a piece and they are at right 
angles to one another, it is often advis- 
able to make the layout at a 45-deg. 


By Joseph M. Stabel 





Rules for getting the radius of 
right angle bends and the length 
of blanks. 

Dies for tube forming, double 
curling, yoke forming and spe- 
cial bending. 














angle, which will partially eliminate 
forming at crossgrain. Soft brass and 
double-drawn steel will bend either way 
to a right angle without fracture. 


A KNOCKOFF 


On dies that form a piece that is 
smaller than the face of the die, as 
shown in Fig. 3, a small spring knockoff 
like A is advisable, for the reason that 
the oil on the piece will often meke it 

















Fic. 1. RApbius Fic. 2. MEASURING THE 
MEASUREMENT LENGTHS 
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punch holder. This will keep the blanks 
from dropping over or into the holes, 
thus eliminating another cause for 
broken dies. 

What follows is a description of a few 
dies which have proved very satisfactory 
for various kinds of work: Fig. 4 is a 
curling die and punch which works 
nicely for making bushings, short tubes, 
etc., On any metal up to about x in. 
thick. 

The die A is worked out to the re- 
quired radius of the outside of the bush- 
ing and has gages on it for holding the 
blank in position. The arbor B is held in 
the slide C, which in turn is held up by 
the spring D, which is just strong enough 
to raise it. 

The forming punch E is bolted solidly 
to the punch holder. The pressure pad 
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Fic. 3. A SMALL SPRING 
KNOCKOFF 
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adhere to the top punch and coming 
down on another blank in the press, a 
punch and die or part of the press are 
apt to be ruined. Many shafts have been 
sprung through the omission of such a 
knockoff. 

If guide pins are used, always have 
the pins fast in the shoe instead of the 


F has a very strong spring G back of it, 
which is strong enough to counteract the 
spring D and also make the preliminary 
form, or in other words, form the blank 
into a U before the punch E strikes its 
blow. 

As will be noticed the pad F straddles 
the punch E, one side of it acting on the 
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slide and the other on the end of the 
arbor, the bushing to be curled being be- 
tween these two points. The pad H in 
this case was used to hold the end of the 
blank in position while forming, which 
would not be necessary where just a 
plain tube or bushing was to be made. 


AMERICAN MACHINIST 
There is no reason why it cannot be con- 
structed for one curl as well. 

The two gears A have a long bearing 
in the casting B and are of such pitch 
and diameter as to make the center dis- 
tance come right for the two curls. In 
the face of the gears there are hardened 
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Fic. 6. YOKE-FORMING DIE 


The output of this is from nine to eleven 
thousand pieces in nine hours. 


A DousBLe CuRLING 


Another style of curling die is shown 
in Fig. 5. The principle of this is well 
adapted to heavy stock of from 7 to 
%s in. in thickness. This die was de- 
signed to make two curls on %-in. metal 
at the same time, as shown at J and K. 


bushings inserted which receive the ar- 
bors C. These arbors are fast in the 
slide D, which is actuated by the hand 
lever E. In this slide D there are also 
two hardened square pieces F, which 
hold the blank in position until the curl- 
ing is completed. 

The arbors C and the square pieces F 
slide through the stationary block G, 
which is a separate piece and is screwed 
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fast to the casting B. This block serves 
two purposes: As a support to the curl- 
ing arbors and also as a stationary back- 
ing against which the piece is held while 
the arbors are pulled out of the formed 
eye by the lever E. 

On the face of the gears A are hard- 
ened projections, which curl the metal 
around the arbor C. These projections 
are separate pieces let into, and screwed 
fast, to the face of the gears. The rack 
H is made from a round piece and 
meshes in the gear A. In the top of the 
rack there is an adjusting screw 7 by 
which it may be adjusted. The output 
per nine hours is about four to five 
thousand pieces. 


A Yoke DIE 


A die for forming a yoke is shown in 
Fig. 6. In this die there is an action 
which can be used to advantage in many 
styles of forming dies. This action de- 
rives a right-angle movement from the 
downward stroke of the press. The ac- 
tion of the whole die will be explained 
and then the motion referred to can read- 
ily be understood. 

The blank in this case was partially 
formed before it entered the die, which 
was accomplished by having the face of 
the blanking punch ground accordingly. 
It was then placed in the die shown, and 
stood vertically against the jaws A, and 
the motion in question was used to parti- 
ally fold the blank. This is done by having 
the punch B-come forward. This punch 
is held in the slide C and is actuated by 
the cam D through the dog E. This dog 
is free to swing upward in the slide C. 

Springs (not shown) tend to hold the 
slide C and the dog E against the cam 
D. As D proceeds down, the forming 
punch B is forced in, and when the step- 
off on the cam D gets to the lower part 
of the dog, the slide C with the punch 
B drops back into its normal position. 
Next the cams F force the two jaws A 
in, completely closing the fold, and are 
held there until the final punch G strikes 
up the yoke part, which completes it. 

The blank and finished yoke are shown 
at H and J. It is essential that the slidc 
C should stay back after its stroke. This 
is where the dog E comes in, for as the 
cam D rises the dog E simply lifts, giving 
no movement to the slide. 

This motion has been used in numer- 
ous cases and in various ways, trans- 
posing the idea by putting the dog into 
the cam. This gives a movement of the 
slide on the upstroke of the press in- 
stead of the down, which is often neces- 
sary for knocking a sleeve or bushing 
from an arbor. 

A forming die, the principle of which 
is adapted for eliminating fracture and 
save reducing the metal at the point of 
forming is shown in Fig. 7. This is 
mostly used on pieces which have a 
double right angle, or some such form 
on the end of the piece, as shown at G. 
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The forming die on a shoe, with a 
cam block B fastened to it is shown at 
A. The pressure pad C holds the piece 
in position while the forming punch D 
does its work. As can readily be seen 
the punch D fulcrums on the pin E and 
extends up so that the spring F gives 
pressure on it, thus holding it a certain 
distance out. As the ram proceeds down 
the punch strikes the stock out from the 
form and it is cammed in by the block 
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for use in its addressing machines, 
and one of the styles has a number of 
V-shaped notches in the edge for index- 
ing purposes. 

These notches are milled in after the 
edges of the plates have been curled in a 
special press, and this is done while the 
plates are held 100 at a time in the fix- 
ture shown in Figs. 1 and 2. 

The fixture is shown open in Fig. 1 
and the plates are dropped into it by 
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B, which has a tendency’ to carry the 
stock toward the formed corner. 

The advantage of this style of a die 
over the plain solid punch affair is quite 
surprising. Metal has been formed in 
this type which could not be formed 
without fracturing in the ordinary die. 








A Toggle Clamp Milling 
Fixture 
E. A. THANTON 


The Montague Mailing Machinery Co.., 
Chattanooga, Tenn., manufactures 134¢x 
3'%-in. curled edge, zinc address plates, 
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FORMING SHARP ANGLES IN SHEET METAL 


means of a special pair of tongs which 
are made to grip just enough plates to 
fill the box of the fixture, the plates be- 
ing originally held in long wooden trays. 

A space A is left in one end of the 
box for one of the jaws of the tongs, 
the movable spring-jaw B allowing space 
enough for the other. A single pull on 
the lever C forces the jaws B and D in- 
ward by means of the toggle levers, and 
clamps the plates securely. A gang of 
V-cutters is then run across, notching the 
plates as shown at E. 

About two-thirds of the lever C is not 
shown on account of space. By using 
this fixture and loading and unloading 
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with tongs, a tremendous number of ad- 
dress plates can be milled in a day by a 
boy. 





Axle Lathe Improvement 
By THEO. ROWE 


We used to machine our axle journals 
by first turning, then taking out the tool, 
putting in a roller and rolling the surface, 
the changing of the tools, of course, tak- 
ing up considerable time. 

Now we do the work in a much faster 
way. Instead of driving the axle with the 
old-fashioned dog with its setscrews, 
which necessitated changing the axle end 
for end before finishing, we use a special 
two-jawed chuck over the regular center. 
The jaws of this chuck grip the collar so 











LATHE IMPROVEMENT 


AXLE 
that the journals can be turned and 
rolled at one setting. 

For the rolling we have fitted a roller 
bracket to the back end of the cross- 
slide, opposite the tool post, as shown in 
the cut. With this attachment it is pos- 
sible, with the improved driver, to put an’ 
axle in the lathe, turn and roll the 
journals, take a cut over the wheel seats 
and lay it on the floor in 15 minutes. 








The method of producing fine brass 
castings in the leading brass centers of 
the United States, is to face the mold 
with Windsor Locks sand, then skin-dry 
the mold and finally smoke the face with 
a gasoline torch. Except for undercut 
work, it is not customary to dry the mold 
clear through, or to use French molding 
sand. The latter is employed for molding 
statues and similar work requiring false 
cores.—Brass World. 
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1 AND 2. 





TOGGLE-CLAMP MILLING FIXTURE OPEN AND CLOSED 
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Letters from Practical Men 


A letter good enough to print will be paid for. 








The value is in the idea—not the length of the letter 








Milling a Flat Plate and 
Machining a Cam 


A piece of mild steel finished all over 
is shown in Fig. 1. The grooves are milled 
in with a gang cutter. The requirements 


these pieces to finish up to the exact 
thickness, and the milled grooves would 
vary in depth. To overcome this the jig 
shown in Fig. 2 was devised. 

This is clamped down on the table of 


the machine by the projections along each 
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Fig. 


A MILLING FIXTURE 


are that the grooves must be correct in 
width, correct in spacing.and correct in 
depth; this latter is of great importance. 

There was some difficulty in getting 


side, then the pieces to be milled are 
slipped in at one end, and the wedges A 
are set up by the screws shown. 
forces the piece against the blocks B, 

















Fic. 3. AN OPERATION ON A LATHE CAM 








thus gaging the depth of the grooves from 
the face; this is most important. The 
blocks C are slotted where the wedge 
screws pass through, te permit the screws 
to move up or down, as the wedges are 
tightened or loosened. 

The halftone, Fig. 3, speaks for itself. 
It is a large cam that had to be ma- 
ch‘ned at the one point shown, which has 
to be concentric with the bore. The cam 
is mounted on a pin for a ‘pivot, which 
in turn is secured to an angle plate in 
the slab mill. A crank is fastened upon 
the nose of the miller spindles and a con- 
necting-rod extends from the crankpin to 
the pin clamped to the off side of the 
cam. As the spindle of the miller rotates, 
an oscillating motion is imparted to the 
cam, which travels far enough to allow 
the tool held in a clapper-box to finish 
the surfaces shown. 

Des Moines, Iowa. C. A. ROGERs. 








Finishing Cone Pulleys 


Among the things which Prof. Sweet 
says “are usually wrong,” I would in- 
clude the common practice of finishing 
cone pulleys. 

The surface of A, Fig. 1, whenever the 
belt comes in contact with it, scrapes off 
particles of the belt fiber; also it deposits 
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Fics. 1 AND 2. FINISHING CONE PULLEYS 


much of the accumulated grease and dirt 
in the corner B. This reduces the area 
of the belt in contact with the pulley, 
thus reducing the efficiency. Further- 
more, it causes the belt to lengthen upon 
the edge, in many cases soon ruining it. 

Would not these conditions be improved 
by turning these pulleys as illustrated 
in Fig. 2? 

RIMMON C. Fay. 
Philadelphia, Penn. 
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Tool Makers’ Surface Gage 


The surface gage shown in Fig. 1 is 
sufficiently out of the ordinary to war- 
rant detailed description and illustration. 
It is in the precision-tool class and was 
designed and made by me. 

The base A is made of hardened tool 
steel, ground and lapped. The yoke B 








Fic. 1. THE SURFACE GAGE 


is also made of tool steel and on it the 
tool-steel scriber slide C is a snug but 
easy sliding fit. The slide C carries the 
scriber binder D which is constructed in 
the usual way. 

The base A has a slot to receive B and 
is drilled to accommodate a spring E. 
This spring is compressed by the projec- 
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binder sleeve H and the scriber-binder 
bolt J are tool steel. The rocker-adjust- 
ing screw J and the two yoke screws K 
are machine steel, case-hardeneti. The 
slide spring L is made of piano wire. 
Springfield, Mass. C. S. GATES. 








Teaching Apprentices about 
Steel and Heat Treatments 


I have tried to follow the different 
ideas appearing in the AMERICAN Ma- 
CHINIST relative to the best method of 
teaching apprentices, and at present am 
confronted with the problem of instruct- 
ing the machinist apprentice in harden- 
ing and heat treating for a period of 
four months. 

To me this is the best and iatest ad- 
dition to the curriculum of the machin- 
ist apprentice because of the fact that 
there are few superintendents, foremen 
or machinists who have a knowledge of 
the working of steel sufficient to assure 
even a proper selection of this metal for 
tools. I do not know that the appren- 
tice can be taught all that is necessary 
in four months, but he will at least be 
given an opportunity to know of these 
things and to answer some questions that 
many tool makers would fail on. 

The limited time at my command, and 
the number of apprentices assigned me 
were such that I was obliged to lay out 
some definite work with a specific period 
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Fic. 2. DETAILS OF THE SURFACE GAGE 


tion on the bottom of the slide C. The 
adjuster F is pivoted on the yoke B and 
has an adjusting screw at one end bear- 
ing on B and at the other end a toe which 
bears on the top of C. 

Rough adjustments are obtained by 
sliding D up or down in the slot in C. 
Finer adjustments are made by means of 
the screw G. Owing to the comparatively 
great length of bearing of C in B there 
is practically no wear in these members. 

The various parts are shown in Fig. 
2, together with sizes. The base A is 


tool steel as is also the yoke B and scriber 
slide D. The rocker pivot screw D is 
machine steel, case-hardened, as is also 
the rocker E. The scriber-binder thumb- 
nut F is tool steel. 
washer G is machine steel. 


The scriber-b‘nder 
The scriber- 





for each division. These plans, how- 
ever, are flexible enough to permit in- 
struction on any work that comes to the 
department. 


THE- GRADES OF STEELS 


The first thing that the apprentice is 
required to take up is the order of the 
department, the names and grades of the 
different steels (these are again taken 
up in the last weeks of his stay), and the 
different fuels and their relative values 
in heating steel. We are well supplied 
with the different fuels, having gas, elec- 
tricity, anthracite coal, coke, charcoal 
and fuel-oil. 

The first question was how to instruct 
apprentices to form conclusions of their 
own. I decided that nothing short of ex- 
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perience, coupled with study, would en- 
able them to form any idea of the rela- 
tive value of the different fuels or steel. 
The instruction, therefore, requires that 
after a thorough drill in the use and op- 
eration of the different furnaces, each 
apprentice must heat a number of pieces 
to a given heat. This is repeated by 
him several times and he is finally given 
a finished piece to heat. During the in- 
tervening time he is instructed in other 
lines such as cooling, even heating, high 
heats, low heats, lighting the fires, and 
numerous other duties which come under 
the order of the department. 

At the close of this first division of 
work, each apprentice is required to sub- 
mit not less than 200 words in writing, 
stating his opinion of the different fuels, 
their values, adaptability to heating steel, 
etc. 


THE Best STEEL FoR USE 


The next period is devoted to the study 
of the selection of the correct steel for 
every tool entering the department. Dur- 
ing this period, which covers several 
weeks, each apprentice keeps a record of 
what he gathers from the different ex- 
periments and tests. These records are 
gone over to show the relative values of 
the different steels, their composition, 
temper, etc. 

A brief description of this work fol- 
lows: The apprentice is first taken to 
the different departments and shown the 
work required of the different tools. He 
is shown where the woodworker’s life 
may be at the mercy of the high-speed 
tools which he is using. He is shown 
that the proftler requires a steel that will 
not lose its temper when heated; that the 
miller hand needs a mill with a keen 
edge, while the slab miller requires a 
mill to hog stock; that the drilling ma- 
chine must have the correct steel and 
temper, and that one poor selection o? 
steel for any one of the tools means 
days and weeks of hard labor for the 
operator and a loss for the manufacturer. 

This requires many visits to the dif- 
ferent departments, but it is time pro- 
fitably spent. After each visit to any de- 
partment a series of demonstrations and 
tests is made to acquaint the apprentice 
with the value of the different steels. 
He is shown where to economize in the 
selection of steel. 

Some steel salesmen are advocating 
the use of high-speed steel as a cure for 
all things; if not this they recommend 
chrome-vanadium, etc. We are some- 
what opposed to such advice and feel 
that we can overcome many of the faults 
of the tool in the hardening. 


Toots For Woopwork 


As an example, let us take a small 
profile for wood cutting which is giving 
trouble by breaking at the neck. Carbon 
steel of some good make is generally ac- 
cepted as the correct steel for cuttin~ 
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wood. As a result it is up to the hard- 
ening department to furnish the correct 
treatment for these cutters. This treat- 
ment consists of combining hardening 
and heat-treating in such a manner as 
to harden the cutting edge only, and at 
the same cooling, heat-treat the body and 
neck of the tool. When the tool is prop- 
erly treated it will be far superior to any 
high-speed steel tool, and at the same 
time cost less. 

Thus we proceed in this line of work 
of instructing the apprentice in the cor- 
rect selection of steel for any given tool. 
At the close of this period of work each 
apprentice submits his notes, which are 
carefully corrected and marked. 


STUDYING ABOUT STEELS 


The next period consists of studying 
the analyses of different steels. Some 
may think that this is a waste of time, 
but every tool maker should have the 
knowledge we try to give to the appren- 
tice, namely, the effect of carbon, man- 
ganese, silicon, chromium, nickel, vanad- 
ium, titanium, etc. This work consists 
of finding the characteristics of the dif- 
ferent alloys. 

Of course we do not expect to make 
metallurgists or hardeners of our ma- 
chinist apprentices, but we do propose 
to give them an opportunity to gain some 
valuable information, and at the same 
time make them more valuable in every 
way. 

Under the head of analysis, we take 
up all the different steels from the com- 
mon bessemer rod to the highest of 
carbon and alloyed steels. This brings 
in the subjects of carbonizing, heat- 
treating, etc. Thus it can be seen that 
the apprentice has an opportunity to gain 
information that many mechanics are 
without. 


Davenport, Iowa. C. U. Scott. 


An Adjustable Drill Jig for 
Various Levers 


Four levers are shown in Fig. 1. The 
lengths from center to center, the widths 
of the hubs, the dicemeters of the hubs, 
the holes and the shapes are entirely dif- 
ferent for each one. 

Since the different levers are fre- 
quently to be made in quick succession, 
it would mean quite a loss of time to 
change the jig every time another shape 
lever is to be drilled. It became neces- 
sary, therefore, to design a jig which al- 
lowed drilling every lever correctly with- 
out. removing the jig from the drilling- 
machine table. 

The large holes were drilled in the 
center of their respective hubs, and only 
the question remained of having a jig 
adjustable in such a way as to insure ab- 
solute correctness of the length from 
center to center after the small holes 
were drilled. A jig constructed for this 
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purpose is shown in Figs. 2 and 3. Fig. 
2 represents a plan and sectional eleva- 
tion along the line A A, while Fig. 3 
shows two sections along the lines B B 
and C C, respectively. 
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The jig consists of a cast-iron body, 
Fig. 2, resting on two legs connected by 
the strengthening rods D. The top plate 
is finished and provided with a slot E. 
A cast-iron slide F is fitted to the top 
plate in such a way as to slide in the 
slot E, as well as along the finished sides 
(see Fig. 3). The slide F may be fas- 
tened at any place within the limits of 
the slot by means of the studwasher and 
nut G. 
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The upper shank H is turned to suit 
the hole of one of the levers. A collar 
I may be adjusted by a screw to hold the 
hubs of the respective levers at the cor- 
rect height. 


The stud H is provided 








THE Levers 


with a groove which receives the hard- 
ened point of the screw J, thus prevent- 
ing the collar from turning around the 
stud and causing the handle of it to in- 
terfere with the jig. 

One side of the slide F is provided with 
a hub as shown in Fig. 3. This hub is 
drilled out to receive a-pin K. The hard- 
ened center point of K is always pressed 
against the sides of the body by means 
of a spring. A knurled head serves to 
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Fic. 2. THe Jic 








72 


draw the pin K back. The side of the 
body is provided with holes which are 
drilled in far enough to suit the point 
of K. 

A projection is cast on the body and 
worked out to receive a steel hinge L. 
A hardened bushing is held in the center 
of this hinge by a setscrew. The hinge 


is held by a small steel lever with a 
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Fic. 3. SECTIONS THROUGH THE BUSHING 
AND PLUG 


handle while the jig is in operation. The 
screws M and N serve to adjust the work 
. sidewise. 

It will be seen that the jig is self- 
cleaning since the chips fall over the 
V-shaped rib O through the holes (see 
Fig. 2). 

The line engravings show a lever in 
place. If it is to be used for another 
shape of lever, the stud H is taken out 
and replaced by the one which fits the 
kind of lever to be drilled. The pin K is 
now drawn out and the sslide moved to 
the correct position, and fastened by the 
nut G. The bushing to suit the lever is 
placed in the hinge L and the screws 
M and N are adjusted for the work. The 
jig is then ready again for the operation. 

CHRISTIAN F. MEYER. 

Wyomissing, Penn. 








Manufacturing Small Rollers 
on an Engine Lathe 


The stock is held in any chuck that 
will answer the purpose; it is first drilled 
deep enough to make several pieces, by 
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MANUFACTURING SMALL ROLLERS ON 
AN ENGINE LATHE 
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using a drill in the tailstock. The piece 
is next formed to shape by using the tool 
shown at A. 

As the bottom of the groove in the 
tool is not quite sharp, the roller is 
brought to a sharp edge by working the 
tool slightly sideways after it is fed in to 
the proper depth. The work is next cut 
off by the same tool. The burr left by 
the cutting-off tool is removed and the 
hole is slightly countersunk by using the 
special chuck and small hand tool B. 

The time on these rollers was about 
five minutes each, including the counter- 
sinking. The material was annealed tool 
steel. 

JOHN H. BLACKMAN, 
Machine Shop Instructor, 
Manual Training High School. 
Peoria, Ill. 








A Center Cleaner 


The engraving shows a very handy 
cleaner for the centers of mandrels, etc. 
The handle or grip is bored to lighten 
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it. A piece of rag as shown by the dotted 
lines at A is gripped by the spring jaws 
and can readily be renewed when neces- 
sary. 


Philadelphia, Penn. C. H. KRatTz. 








A Heavy Shrinking Repair 

The Struthers-Wells Co. has in its 
flanging department a 175-ton, hydraulic, 
four-post flange press. Considerable side 
work is done on this press, and on a re- 
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CRACKED FLANGE PREsS TABLE 


cent job of this kind, the large table was 
broken entirely across, as shown in Fig. 
1. Its cross-section represents about 366 
eq.in. of cest iron. 
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The existing crane facilities were not 
sufficient to remove the head block of the 
press and the table, so that a new table 
could be put in place easily. It was 
therefore decided to make repairs by 
shrinking a heavy band around the 





Fic. 2. BAND SHRUNK IN PLACE 


broken table. This band was made of 
1%x20-in. steel plate in two pieces with 
double butt-strapped joints with eight 
1'4-in. fitted bolts in each side of the 
joint, as shown in Fig. 2. 

A draw of 3% in. was left for each half 
of the band, which was heated and bolted 
in place, and upon cooling, closed the 
crack up tight. Several dowel pins were 
put through the band into the edge of 
the table on each side of the break. The 
press is now back in commission and is 
apparently as strong as ever. 

Warren, Penn. L. H. BURKHART. 





Filing Technical Articles 


Nearly every subscriber has at some 
time tried to keep a record of useful 
technical formulas, data, and articles. As 
it is quite impossible to keep all the is- 
sues of the publications in which such ar- 
ticles appear the following indexing plan 
will be found to answer very well: 

Tear out the pages containing the most 
useful articles, arrange them in order, 
and on the side margin of each page 
paste a small tab upon which index the 
contents of that particular page or the 
following pages. Arrange these tabs al- 
phabetically. The pages should then be 
placed together and secured as a book in 
a spring-clip, loose-leaf cover. 

It will thus be seen that only one A 
on the tabs will be noticed when the book 
is open and that all other A tabs are di- 
rectly behind this one, and so with the 
other letters. The benefit of this arrange- 
ment is that any page can be inserted or 
removed at will without in any way 
harming the book or the index. 

Geo. S. BuRROwS. 

Barrow-in-Furness, England. 
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Discussion of Previous Question 


Referring to letters and articles previously published 

















Improving a Straddle Milling 
Jig 

What follows is submitted as an im- 
provement on the jig shown by your cor- 
respondent, S. Victor Brooks, Vol. 36, page 
259, which is a jig holding a band brake 
part, while its ears are straddle-milled 
with a gang of three mills. 

My experience has many times proved 
the idea here set forth to be sound and 
thoroughly efficient. 

Reference to the line engraving will 
show that the operator has but one bolt 
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IMPROVED STRADDLE-MILLING JIG 


to tighten and that as the spring on the 
one side of the jig is only about 60 per 
cent. as strong as that on the other side, 
it must of necessity allow the clamp on 
that side to tighten up first, and in do- 
ing so it follows that the work to be oper- 
ated on will be forced up to the stop, 
which is an integral part of the jig body 
itself. Any further tightening of the bolt 
will then tighten up the second clamp. 

Attention is also drawn to the different 
shapes of the business ends of the two 
clamps, clamp A being designed to assist 
as much as possible in forcing the work 
up to the stop S. In cases where the 
work would not be detrimentally affected 
it should be sligntly checkered on its 
gripping surface. Clamp B has its end 
rounded to assist in sliding over the 
work, its function being only to hold the 
work down. 

In making springs for a jig of this de- 
scription, care should be taken to make 
them of such a length that the clamp will 
open only to a distance sufficient to allow 
the insertion and removal of the work. 
The clamping bolt may be made long 
enough to be furnished with lock-nuts 
upon its threaded end. This, besides lim- 


iting the travel of the clamps, also pre- 
vents their removal by the operator. 

Another, and perhaps the most import- 
ant point about this jig is that it removes 
the necessity for stopping the machine 
each time a piece is set up. The oper- 
ator has nothing to do between the jig 
and the cutter. Whatever he does is 
done from the front of the jig, with the 
jig between his hands and the cutter. 
Thus, while the safety of the operator is 
insured, a greater output is obtained, by 
reason of the time saved in setting up 
each piece of work. 

G. W. SMITH. 
Bournbrook, Birmingham, England. 


Another Turk’s Head 


The illustration shows another tool 
used for the same purpose as that shown 
in Vol. 36, page 799, but it covers 4 
wider range of work. 























A TurK’s HEAD 


With it square, oval, knife-edge, half- 
round, channel, optical or any special 
shaped wire, either figured or plain, can 
be . made. 

Geo. HAMILTON. 

Providence, R. I. 
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Lead Block 


End Driving without a Dog 


In Vol. 36 page 276, Robert J. Spence 
describes and illustrates an end driving 
dog for use on cylindrical work, which 
requires a drill jig and dogs of special 
length for each job according to size. 
The cuts show how we have been doing 
end driving which requires simply a bush- 
ing and punch and a blow of the ham- 
mer. 

The work to be ground is shown in 
Fig. 1. In this case a shaft A, six inches 
long, and a half inch in diameter, with the 
bushing B in position, fits snugly over the 
shaft and has a shoulder to act as a stop. 
Part C is the punch which is hardened 
and ground cone shaped at an angle of 60 
deg. to correspond to the angle in the 
shaft center. 

The punch is then placed in the bush- 
ing B, and after placing the end of the 
shaft on a lead block to prevent it from 
burring, a sharp blow is struck on the 
punch C, the center of the shaft then 
taking the shape of the punch. It is not 
necessary that the punch should make 


a full flat in the center of the shaft, 
four nicks being sufficient as shown in 
Fig. 2. 


The center of the grinder, which is 
ground to correspond to the punch is 
shown in Fig. 3. It is easily seen, that 
by placing the nicked end of the shaft 
on the live center an efficient drive is ef- 
fected, and can be used on any shaft ir- 
respective of the diameter. 

This illustrates the wide range of this 
method of driving, which only requires 
bushings of various sizes to fit the va- 
rious sizes of shafts, the same punch be- 
ing used. This end driving arrangement 
is not only very efficient, but also does 
away with the unsightly hole in the end 
of the shaft, which means nothing after 
the shaft has been ground. 

GEORGE COOPER. 

Philadelphia, Penn. 


















Fig. 2 
Enp DRIVING witTHoUT A Doc 






End View of Shaft 
Venter 


Fig.3 








74 


Constants for Planing Time 


J. A. Le Blond’s criticism, Vol. 36, page 
883, of the formation of the table contain- 
ing constants for planing time is well de- 
served and timely. In compiling the table, 
the apparently obvious solution of the 
problem securing the average speed was 
too readily accepted. A more rigid investi- 
gation of methods would doubtless have 
prevented the trouble. I am indebted to 
Mr. Le Blond for his mention of the mat- 
ter. 

Wa. R. GARDNER. 

McKees Rocks, Penn. 








Knurling Tools for the Screw 
Machine 


Replying to C. H. Gordon’s criticism 
Vol. 36, page 682, of my article on page 
395, I wish to say that the piece was 
formed with a combination form-and-cut- 
off tool. The chief objection to these tools 
is that the entire form tool must be sharp- 
ened when the cutoff part gets dull. This 
disadvantage is overcome by making the 
cutter in two parts, so that the cutoff end 
may be ground when dull. 

Referring to J. H. Harris’ criticism of 
the knurl shown on page 296, I wish to 
state that the pusher does not remain 
idle as he supposed, but is operated by 
the front cam, the steps being used for 
clearance. 

The eccentric knurl, page 296, Fig. 8, 
is shown wrong in the illustration, due I 
believe to an engraver’s error, but the 
description of this knurl answers the 
criticism referring to the other eccentric 
knurl, page 235, Fig. 8. Mr. Harris com- 
plains that first one knurl bears, then 
another; this is exactly what was in- 
tended, as each spiral knurl cuts oppo- 
site, thus producing a diamond finish. 

New York City. S. N. BACON. 








Scientific Management in the 
Drafting Room 


My article on this subject in Vol. 34, 
Part 1, page 199, has brought out several 
replies nut altogether favorable to my 
contentions. Analysis, however, reduces 
these objections to an imagined dislike 
on my part to modern tools and facilities. 
These critics appear to think that I would 
leave all draftsmen to T-squares and tri- 
angles instead of the drafting machine. 

As a matter of fact I believe fully in 
the use of every modern, labor-saving, 
drudgery-avoiding device that is really 
of value, but I do not grant scientific 
management any monopoly in the use of 
these aids. The one concrete thing 
which scientific management has added 
to our knowledge is a broader apprecia- 
tion of the value of a plan of action 
made beforehand, and stuck to. 


This in itself is nothing new. The 


thing which is new and which is of ques- 
tionable value 


is the reduction of all 





AMERICAN MACHINIST 


thinking to a planning department so that 
no intelligent thought is allowed to be 
used in the shop until it has faced the 
test of the planning department. Modern 
machinery and tools are necessary to 
scientific management or any other form 
of good management, but they cannot be 
claimed as peculiar to any particular 
brand of management. 

In one way of looking at it, drawing 
rooms are already highly scientific. The 
shop is represented by the tracers, who 
have certain, if simple, rules of pro- 
cedure, while all the rest of the room is 
a planning department. I believe, how- 
ever, that this discussion began over the 
possibility of turning draftsmen out of 
this planning department and having 
them work to rule. To this I still ob- 
ject on the ground that no rule can be 
made which will fit two men equally well, 
let alone a room full. 

A room full of machinery may be run 
on rules that fit the machines, and the 
machine tenders may be developed into 
profitable machines; but when the quality 
of work depends entirely on the human 
brain and not at all on the machinery, 
nothing short of individual treatment will 
do. It would be just as sensible to put 
all lawyers on a basis of scientific man- 
agement, and have a planning department 
get out a series of form arguments to 
be read by the pleading lawyer to a jury. 
If the jury had been trained gorilla-like 
the lawyer might get an occasional ver- 
dict. 

The whofe question of drawing-room 
efficiency seems to hang on the selection 
of the right men, of giving them ample 
time for the real thinking out of each 
job and then of giving detailers ample 
facilities for the execution of accurate 
drawings. No man can think hurriedly 
about a new proposition as well as he 
can slowly. 

The curse of the nation is snap judg- 
ments; and yet we have thousands of em- 
ployers whose only test of a superin- 
tendent’s or a draftsman’s ability is the 
amount of bluff that he can get hot off 
the bat. The very simplest proposition 
that arises in the drafting room is a 
fit subject for thorough consideration. 

Worcester, Mass. ENTROPY. 








Making a Prime Number 
Wheel 


The article under this heading in Vol. 36, 
page 634, is interesting indeed, not merely 
for the method described but also as a 
reminder of a fact, often forgotten, that 
comparatively large errors in change 
gears make little difference in the accu- 
racy of the work produced. This applies 
equally to the lathe or any other machine 
in which the gear train includes worm 
gearing. 

The amount of error in work due to 
errors in the gearing can be roughly 
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gaged as follows: Simply compare the 
relative movements of a point on the 
work and of a point on the change gear 
in question. 

If the change gear were 30 in. in cif- 
cumference, and made two turns on in- 
dexing one tooth on the work, the rela- 
tive movements would be about 250 to !. 
If one tooth, then, of the change gear 
were displaced, say, to the extent of half 
a tooth, two turns plus the half tooth 
might be taken in indexing for one tooth 
on the work. Thus the relative move- 
ments would be 250 plus, say, % to 1. 

The difference between this and the 
correct ratio would result in incorrect in- 
dexing to the approximate extent of 
1/500 of the space indexed. If this were 
% in. the total error would be 0.00025 
in.; quite negligible in practice. The 
correctness of the figures quoted depends 
on the manner of obtaining the requisite 
ratio, the gears used, etc. 

The method of producing the first 
wheel is, in my opinion, open to criticism. 
The writer of the article prepared this on 
the miller, using an ordinary indexing 
head, cutting half the wheel at the rate 
of 110 teeth and the other half at the 
rate of 108 teeth, thereby producing a 
gear having 109 teeth. Surely it would 
have been possible to attain a closer ap- 
proximation on the gear cutter itself. 
As a matter of fact any particular num- 
ber required is very closely to be ap- 
proximated by the gears usually fur- 
nished. 

A little calculation would certainly 
have proved it possible to cut a gear of 
109 teeth within, say, a quarter of a 
tooth, much closer probably. Then by 
indexing, say for every seventh tooth in- 
stead of every tooth, the error would 
have been fairly evenly distributed round 
the gear. This gear would then be suffi- 
ciently accurate for a change gear, ob- 
serving the facts mentioned. 

FRANCIS W. SHAw. 

Manchester, England. 


——-- 
—— 


The scheme for tunneling the Behring 
Straits and thus linking up the railway 
systems of Siberia and North America 
is again being revived, representatives 
of an American syndicate being at pres- 
ent in Europe for the purpose. The 
scheme involves the construction of a 
40-mile tunnel beneath the Straits, and 
the building of new railways both in Si- 
beria and Northwest America to reach 
the approach stations on each side. This 
would enable passengers from any Eu- 
ropean capital to travel to New York and 
the principal cities of the United States 
and Canada by train journey through- 
out. It is proposed to sink shafts from 
islands situated midway in the Behring 
Straits, thus enabling construction to be 
begun simultaneously from various points, 
and these shafts would subsequently be 
employed for ventilating the tunnel.— 
Compressed Air Magazine. 
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Memories of an All-round Machinist 


After leaving Brown & Sharpe’s shop 
I went into a woolen mill, and helped 
the all-round man who did the repairs. I 
had the starch taken out of me when I 
encountered a job that it seemed im- 
possible to do with the tools we had. It 
was done, however, and I had sense 
enough to see that if I was ever to be- 
come the all-round man I hoped to be | 
must be able to do these jobs and others 


that would perhaps put me in a tight 
place. 
I went to Northampton, Mass., and 


hired to a man who ran a foundry, ma- 
chine shop, sash and blind shop—Old 
Bill Clapp. Nothing got away from him, 
he would take anything to make or re- 
pair in that shop from cleaning a watch 
to building an 18x42-in. steam engine. | 
worked there for three years and laid 
the foundation for all the success in 
mechanics that has come to me. 

The shop had a fair equipment of tools, 
as shops were supplied in those days. As 
far as I can remember there were three 
small engine lathes of 14- to 16-in. swing, 
wooden beds with the iron V-ways and a 
chain feed; a 16-in. lathe a little more 
modern, which I remember had a curious 
arrangement of the speed-reducing gears, 
all inside the one cone pulley, and one 
16-in. lathe made by the Hadley Falls 
Machine Co., of Holyoke, Mass. This 
was our star lathe and used for the best 
work. We had several other lathes all 
of the same general design, but only one 
with the feed in the apron. 


TURNING SHAFTING 


A 24 in. x 20 ft. bed lathe was used for 
a shafting lathe and I have turned miles 
of shafting 2 to 3 in. in diameter on it, at 
the rate of about 30 ft. per day. We 
used all iron shafting in those days and 
when Old Bill had taken a job extremely 
low, he bought correspondingly bad iron 
for the job. This iron was full of sand 
streaks, so we were obliged to stop the 
lathe every foot or two, and chip out the 
sand streaks to prevent the tools wear- 
ing too fast. 

We turned all shafting through a ring 
not cut apart, and it required constant 
watching to keep the size close enough to 
fill the ring, and free enough to pass 
through. The diameter of the follower 
ring was enough larger than the finished 
size of the shaft to allow filing. We 
had standard rings bored out to inside cal- 
ipers set to a scale with the corners worn 
off, but it was a standard even though 
it did not match the other fellow’s who 
made shafting. Old Bill used to chuckle 
when we told him about it, and say: 
“Well, that’s all right; the people who 
buy this shafting will have to come to 
me for pulleys.” 


By John J. Grant 











The machines and tools as 
well as the methods used in an 
old-time shop. Tackling any- 
thing that came along, with few 
tools, but with men who could 
handle any machine in the shop. 














A LATHE WITH A CAST-IRON SPINDLE 


We had an 8-ft. lathe built on a stone 
foundation having the plate of cast iron 
leveled with hot sulphur. These ways 
were not so very accurate but we did 
some good work, as the lathe was 
strongly geared. 

The spindle was of cast iron about 8 
in. in diameter and 10 in. long in the 
front box, which was also of cast-iron. 
After many years’ use it had a beautiful 
surface. The faceplate was keyed to the 
spindle. While doing a job I found that 
the faceplate was loose, so I took off the 
front spindle cap, backed out the key and 
shimmed under it with a piece of tin. 
This threw it out of true nearly a quarter 
of an inch and we had to use it in that 
shape for at least one year before I 
could get permission tp true it. 


A HOME-MADE DRILL PREss 


Our drill press was home-made, be- 
ing constructed from the headstock of an 
old wood-turning lathe, or from the pat- 
tern of one. There was no quick return 
to the spindle. The quill was threaded 
on the outside and ran through the front 
box. It had a handwheel at the top for 
feeding. The spindle was driven by a 
pair of cast bevel gears at the top. One 
of these was mounted on a horizontal 
shaft which went through a hole bored 
through the post to which the drill press 
was bolted. There was a cone pulley on 
this horizontal shaft and another shaft 
on the bottom of the post with a cone 
and tight and loose pulleys. 

The table was a large angle casting 
bolted to the post and made so that it 
could be moved up and down. The 
spindle had a straight hole and large 
drills or smaller collets were fastened 
with a setscrew. We had no twist drills, 
reamers, taps, dies, or milling cutters ex- 
cept home-made ones, and some of these 
were fearfully and wonderfully made. 

We had a suspension drill that was 
one of the handiest tools I ever saw. 
Years ago I wrote an article on drills for 
the AMERICAN MACHINIsT in which I de- 
scribed this drill with improvements. A 
tool of this description would be a valu- 


able tool for all shops doing large work 
in the present day. 


ONE OF THE OLD PLANERS 


We had one ‘planer 24x24in.x6 ft. 
made by Gage, Warner & Whitney, of 
Nashua, N. H. The architectural de- 
sign was rather elaborate, but the ma- 
chine designer was certainly abroad when 
the drawings were made (if there ever 
were any). We had more trouble to the 
square inch to make that planer behave 
than any tool I ever saw. The platen 
was continually running off the rack, and 
tipping endwise to te floor. I finally 
made a sort of table at the end that pre- 
vented this. 

The elevating screw was in the center 
of the crossrail and after each raising it 
was necessary to set the crossrail paralle! 
with the platen, with a surface gage. Of 
course, we changed it as seldom as pos- 
sible, using long tools for the work. 


Goop DESIGNING AT AN EARLY DaTeE 


There was one tool in the shop that 
stood out from all the others and had 
nearly all the refinements of tools of its 
class made today. This was a 42x42 in. 
x10 ft. planer made by Slate & Brown of 
Windsor Locks, Conn. It was designed 
by Dwight Slate, one of the foremost me- 
chanics of his day. I have often talked 
to him about this tool and it pleased him 
to have me enumerate its good points. It 
had the first friction feed box, afterward 
applied to Pratt & Whitney planers. 

We had a gear-cutting machine bought 
second-hand from the old Lowell ma- 
chine shop. It was built on a wooden 
frame, had an index plate about 30 in. 
in diameter, and had been used so long 
that several rows of holes looked more 
like a groove running around than drilled 
holes. 

Our gear cutters we¢re ali straight face, 
commencing with about 30 deg. included 
angle, and guessed at for the less num- 
ber of teeth. We filed most of the teeth 
to shape, often putting them on studs on 
a plate and running them together, get- 
ting the shape in that way. The only 
man who knew a thing about gearing 
was the pattern maker who used to shape 
the teeth by his eye. 

We made gears that certainly ran well 
even though they were only “notches on 
the periphery,” as Joe Kenshaw at the 
Pratt & Whitney Co., used to call all 
badly cut gearing. 


THe OTHER TOoOoLs 


Our other tools were a bolt cutter, 
hand lathe, and of, course, the usual 
grindstone under the stairs. At first it 


was difficult for me to grind a tool on ac- 
count of the stone running out of true. 
You simply had to hold the tool solid on 
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the rest and let the high places on the 
stone hit it when it came around, which 
by the way is often the case in the shops 
of today, with the abrasive wheels. The 
only difference is that the speed of the 
modern grinding wheel hits it more 
rapidly. 

We had a first-class blacksmith and 
tool dresser. He was a Godsend to any 
shop in those days, when material cost 
so much and lathes and other tools were 
not made strong enough to remove a 
heavy cut. 

After a few months in Old Bill’s shop, 
the Civil War was declared and from that 
time on for the next three years, we were 
kept hustling. We did a large amount of 
work for the government such as gun- 
barrel drilling machines, barrel-reaming 
machines, lapping and polishing ma- 
chines, rolls for forging bayonets. 
Everything was on the jump, and we cer- 
tainly averaged 14 hours per day during 
that time. 

We had no addition to our equipment 
except such small tools as were actually 
necessary to produce the results as called 
for by government inspectors. Old Bill 
fought the making of every one, as he 
used to say: “You machinists ought to 
do anything, with all the tools we have 
in this shop.” 

Most of the machines we made were 
well built and I would not be surprised 
to find many of them still in use at the 
Armory at Springfield, Mass. In that 
shop we did such an endless variety of 
work that it was no uncommon thing to 
see a set of drivers from one of the 
Hinckley & Drury locomotives used on 
the Connecticut River R.R. in the big 
lathe, and a man close by repairing a 
small sewing machine. We had no spe- 
cialists, every man was supposed to know 
how to handle every machine in the shop. 
No one man had a machine of his own 
but took any that was free at the time 
his job was given to him. 

Of course, Old Bill’s shop was a job- 
bing machine shop, and the greater part 
of it was used for that purpose, although 
we made standard machines, such a saw- 
mills, water wheels, and steam engines. 
All these with tools which in most cases 
were not used in many shops of that day. 


It took skill, patience, and perseverance 
to produce good work with such an 
equipment. 








Gear Teeth Profiles 
By FRANK BurcEss* 


The illustration gives full-s‘ze profiles 
of rack and pinion teeth frequently «sed 
in automobile practice, particularly for 
bevel gears. These profiles, with the di- 
mensions of the thickness of the tooth at 
the root, are an aid to the designer, help- 
ing him to decide quickly upon the best 


*Proprietor and general manager, Bos- 


ton Gear Works 
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shape of tooth for a particular design. 
His judgment is, of course, backed up by 
experience in the selection of materials 
suitable for gears for various purposes, 
due importance being given to the prop- 
erties of durability and quietness in ac- 
tion. The profiles are for racks and pin- 
ions of five and six diametral pitch, and 
/.- and */,-pitch stub teeth. 

Referring to the upper line of profiles, 
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cated by N, is the same as the thickness 
of the long addendum tooth in the upper 
line. From this comparison the advantage 
assumed is the use of the long addendum 
tooth, possessing as it does, the same 
strength at the root as the stub tooth, with 
the additional consideration, that there 
is left less leverage to break the stub 
tooth because it is shorter. However, 
this latter disadvantage is outweighed by 
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PROFILES OF TEETH 


the one at the left is for a pinion tooth 
six-pitch, 12-teeth, 14'%-deg. pressure 
angle. The root thickness is 0.22 in. This 
is a standard 14'%4-deg. tooth. The sec- 
ond profile is for a tooth with a pressure 
angle of 20 deg. The root thickness 
marked B is 0.26 in., showing an addi- 
tional thickness over the standard tooth 
of 0.04 in., or nearly 20 per cent. The 
third profile is of a long addendum tooth, 
now frequently used in automob’'le prac- 
tice. The root thickness is 0.32 in., an 
additional thickness over the standard 
tooth of 0.1 in., or about 45 per cent. The 
last profile is for a ‘°/.-pitch stub tooth 
of 14%-deg. angle. The root thickness 
is 0.28 in. 

The second line of profiles gives a com- 
parison of 16-toothed pinion teeth, six 
diametral pitch. It will be noted that the 
thickness of the stub 20-deg. tooth indi- 


the increased bearing contact, and the 
consequent reduction in noise. 

The other lines of profiles do not need 
detailed comment. The third is for six- 
pitch rack teeth; the fourth for five-pitch 
14-toothed pinion teeth; and the bottom 


line for five-pitch rack teeth. 


The growth in exports of typewriting 
machines has been steadily maintained 
during the 15 years covered by the of- 
ficial record. In 1897 the total exporta- 
tion was $1,453,117; in 1902, $3,302,191; 
in 1907, $6,274,439, and in 1912, approx- 
imately $12,000,000. From these figures 
it will be observed that this class of ex- 
ports doubles in every five years. For 
the entire period from 1897 to 1912, the 
aggregate exportation of typewriters of 
domestic manufacture has been $82,- 
694,336. 
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OUTLINE OF TOPICS, PAGE 157 





Illumination as a Factor 
in Safety 


To seek conditions of personal safety 
is the strongest trait of human char- 
acter. Those who live and work under 
self-governed conditions endeavor to sur- 
round themselves with the elements of 
personal safety. On the other hand, 
those who, in their daily work, must of 
necessity depend on others for such con- 
ditions have a right to expect that suit- 
able precautions shall be observed for 
promoting them. 

From the standpoint of employers, 
there is another factor connected with 
the safety of employees. This is em- 
bodied in government regulations, em- 
ployers’ liability laws and accident com- 
pensation laws. For purely selfish rea- 
sons these demand an adherence to all 
available safeguards to human life and 
limb. 

Among safeguards, suitable illumina- 
tion stands out as a distinct factor. Care- 
fully compiled statistics show that the 
largest percentage of accidents in factory 
life occurs on the dark days of winter 
rather than during the longer days of 
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summer. It may be inferred, therefore, 
even without the use of statistics, that a 
larger proportion of accidents is apt to 
occur at those times of the day when 
natural light is poor and only meager ar- 
tificial illumination is provided, than 
where the conditions in the shop are uni- 
formly bright and well lighted by a suit- 
able artificial system. 

One of the chief difficulties in obtain- 
ing definite facts and figures to prove that 
illumination is a large factor in safety is 
the corresponding precautions taken day 
after day for the reduction of accidents 
from other causes. Thus, an improved 
lighting system may go into service on 
a given day only to be followed by guards 
for gears and belts, so that two factors 
are introduced simultaneously into the 
problem. It is obvious, however, that 
adequate illumination is not only a -dis- 
tinct factor in the safety of employees, 
but one of the largest items which con- 
tributes to their protection in the every- 
day routine of shop work. 

There is still another phase of the situ- 
ation, the safety afforded to machinery 
when those in charge are able to perform 
their duties in adequately lighted factory 
spaces throughout the entire working 
day. Furthermore, there is the safety to 
the work itself by the reduction of de- 
fective workmanship when employees are 
able to see the material in hand at all 
times. These latter features are an 
added argument in favor of illumination 
in its relation to the general question of 
safety. 

One item which is apt to be overlooked 
in this connection is the condition of 
mind of the workmen, and his uncer- 
tainty, in moving about and handling ma- 
chinery in partial darkness. This very 
uncertainty is apt to cause accidents 
which otherwise could be avoided. From 
the other side, the condition of mind of 
those who can work under bright and 
cheerful surroundings is such that their 
actions are positive and definite on all oc- 
casions, so that the reduction of acci- 
dents due to hesitancy and uncertainty 
must necessarily be greater with suitable 
lighting facilities than without. 

Based on these reasons, it may be 
stated with certainty that illumination is 
not only a distinct factor in the safety of 
workmen, but through the avoidance of 
accidents by a proper amount of artificial 
light, many secondary advantages are se- 
cured which, in themselves, have a vital 
bearing on the everyday working condi- 
tions in the shop. It is, therefore, ob- 
vious that adequate illumination is of 
extreme importance. In the laws and 
rules which are formulated from time to 





time for the prevention of accidents by 
safeguards, artificial illumination may 
well be given an important and significant 
place. 





Should Small Tools Be a 
Part of the Shop Equipment 


In the old days of the bow-legged cal- 
iper it was perhaps very natural that 
every man should have his own small 
tools. For, when the measuring depend- 
ed entirely on the sense of feeling, one 
became accustomed to the “touch” of his 
calipers and could undoubtedly make a 
better fit with a pair of his own than 
with those belonging to another. 

With the advent of the measuring cal- 
iper commonly known as the “mike” this 
condition was greatly changed and, while 
the matter of measurement still depends 
to a considerable extent on a sense of 
touch, it is an entirely different propo- 
sition than it was in the old caliper days. 

As the micrometer is an instrument by 
which the dimensions are read, it is high- 
ly important that they should be accurate, 
amd some shops are beginning to be- 
lieve that they rightly form a part of the 
toolroom equipment and ‘should be sup- 
plied by the shop instead of the individ- 
ual workman. 

In this way it is easily possible to test 
every micrometer in the shop and to 
know that it compares with the standard 
gages which are kept for reference, so 
that any mistakes in measurement can 
be traced to the individual and to the fact 
that the instrument responsible differs 
from others in the shop. 

While we believe that the use of limit 
gages is steadily growing in manufactur- 
ing establishments, micrometers will still 
be used in many places, and it is essen- 
tial that they should be accurate and uni- 
form with other instruments in the shop. 

Micrometers should be checked out 
from the toolroom, the same as standard 
gages, so as to insure the same uniform- 
ity of product in one case as in the 
other. A thousand dollars will provide a 
large number of standard micrometers, 
and there can be little question as to the 
greater care and accuracy that will re- 
sult when all micrometers are adjusted 
to the same standard. 

This is a point well worth considering 
in large manufacturing establishments, 
as a matter of manufacturing economy 
and entirely aside from the purpose of 
relieving the workman of the necessity of 
buying instruments of this kind for his 
own use. And it may be advantageous to 
extend this. plan to all measuring in- 
struments used in the shop. 
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New PvuBLICATIONS 


HARD-FORGING AND WROUGHT-IRON 
ORNAMENTAL WORK. By anes. F. 
ustra- 


Googerty. 208 pages, 122 
tions, 12 mo. Popular Mechanics 
Book Dept., Chicago, lll. Price, $1. 


This book was written for use as a 
textbook in manual-training schools, or 
for the instruction of students and others 
interested in art-craft ironwork. 

The book begins with the elementary 
principles of iron working and leads up 
in a clear, logical manner to the making 
of some of the beautiful and useful arti- 
cles that are now so popular, each step 
being clearly illustrated by line cuts or 
halftones. 

To those already familiar with ham- 
mering and welding, the chapters on 
twisting, scrollwork, box forging and em- 
bossing are alone well worth perusing. 

Both the professional and the amateur 
will find in it all the points necessary to 
give them a thorough understanding of 
the fundamental principles of the art. 


GAS ENGINES. By W. J. Marshall and 
H. Riall Lankey. Cloth; 280 pages, 


5%x8 in.; 127 illustrations in the 
text; indexed. D. Van Nostrand Co., 
New York. Price, $2. 


The purpose of the book as stated in 
the authors’ preface is to inform those 
who “being either purchasers or users 
of gas engines wish to know the princi- 
ples underlying their design and con- 
struction, and methods of diagnosing de- 
fects when they occur, and the steps to 
be taken to remedy such defects.” This 
purpose is lived up, although there are 
a few errors which it is unnecessary to 
point out. 

There are nine chapters with these 
headings: Theory of the Gas Engine; 
The Otto Cycle, The Two-Stroke Cycle; 
Water Cooling of Gas Engine Parts; 
Ingition; Operating Gas Engines; Ar- 
rangement of a Gas Engine Installation; 
Testing of Gas Engines; Governing; Gas 
and Gas Producers. 

The book has its own field, iying be- 
tween that of the operating engineer, 
on the one hand, arid the designing en- 


gineer and student, on the other. It can 

heartily be commended. 

THE TWELVE PRINCIPLES OF EF- 
FICIENCY. By Harrington Emer- 
son. 423 pages, 5x7% in. Published 
by the Engineering Magazine, New 
York. Price, $2. 


In this book Mr. Emerson presents, in 
16 chapters, the matured results of his 
examination into present-day industrial 
efficiency. In some respects it is a dis- 
appointing book, for the discursiveness 
of Mr. Emerson’s style tends to obscure 
the practical applications for which most 
readers will seek his pages. 

In his preface the author confesses to 
a tendency to “start every discussion 
with the period before Adam,” and it 
must be confessed that he has not very 
successfully held this tendency in check. 
It is probable that the book would have 
gained in clearness as well as in con- 
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ciseness had its bulk been reduced by 
half. 

What is Mr. Emerson’s message ? How 
far are his twelve principles really prin- 
ciples? How far do they agree with 
the principles enumerated by other ex- 
ponents of the scientific basis of modern 
management? It may be said at once, 
and it is very much to his credit, that 
the author does not pretend that either 
principles or mechanism can run a plant. 

In this respect he is in direct conflict 
with other prophets, and it makes one 
inclined to trust the superior soundness 
of his conclusions. On the contrary, in 
the last pages of his book, he records in 
no obscure terms his belief in the su- 
periority of men over measures in the 
following terms (p 413). 

“For these clashes of line with line as 
to authority, of staff with staff as to 
knowledge and plans, for these clashes 
of each member of the line with each 
separate member of the staff, there is 
only one remedy, namely: The strong, 
governing and controlling executive, who 
need not be an expert in either line or 
staff, but who must have those qualities 
that fit him to direct, to harmonize, to 
convert a closed parallelogram of forces 
into an open straight line along which all 
forces are summed in the same direction. 
Everywhere this executive ability is 
needed.” 

These words show the sane, experi- 
enced observer, who is not so occupied 
with admiration of his own cleverness as 
to lose sight of the hard and fast limi- 
tations of human nature. 


THE TWELVE PRINCIPLES 


The twelve principles Mr. Emerson 
enumerates are these: Clearly defined 
ideals. Common sense. Competent coun- 
sel. Discipline. The fair deal. Reliable, 
immediate and adequate records. Dis- 
patching. Standards and _ schedules. 
Standardized conditions. Standardized 
operations. Written standard practice in- 
structions. Efficiency reward. 

Space does not permit of dissecting 
these in detail, interesting as the task 
would be. There is very little to be said 
against any of them, though they are 
disconnected maxims rather than prin- 
ciples. One might almost sum up the 
greater part of them in the few words: 
“Be alive. Look before you leap. Go 
steadily.” For Mr. Emerson’s book is an 
exhortation to rise superior to the daily 
round, to fill one’s self with an ordered 
enthusiasm, and to observe from the 
method of Nature that “increased resu!t 
comes from lessened effort, not from 
greater effort,” using the word effort in 
the sense of laborious striving. 


HISTORICAL EPOCHS AND “PRIME 
MoveERS” 


The German philosopher Wundt has 
pointed out the various epochs in the 
history of the human race, when from 
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great and far-reaching invention human- 
ity has emerged in a few generations into 
a vast new ocean of endeavor and 
realization. The invention of the sailing 
craft, the taming of domestic animals, 
particularly the horse, formed two of 
these epochs; the greatest of all being 
that very recent one, the invention of 
“prime movers,” of which the steam en- 
gine is still the most prominent. 

Each of these epochs meant enormous- 
ly increased result from lessened effort. 
When, therefore, Mr. Emerson says (p. 
221) “the inefficiencies of use are so 
tremendous that their cause has to be ex- 
plained” and proceeds to explain them 
by the undoubted fact that “the discov- 
ery that we could use coal, gas, oil, 
mountain water-powers as sources of 
energy has changed all civilization,” it is 
evident that he has hit upon a most im- 
portant practical truth. 

Probably if we had to build temples 
with precisely the same means and _ ap- 
pliances that the Egyptians used, not all 
the so called “scientific management” in 
the world would enable us to improve 
their processes, for they were the result 
of an evolution during thousands of 
years, 

But modern industry is so very 
modern—a matter not of thousands of 
years, but, in its present-day develop- 
ments, of not more than 15 or 20 years 
at the outside—that no one yet knows 
what is or is not attainable. It is pre- 
cisely this rapidly developing state of 
affairs that has brought the efficiency 
engineer into being. 


EPIGRAMMATIC OBSERVATIONS 


Some of Mr. Emerson’s observations 
have the conciseness and force of epi- 
grams. “We have interposed the device 
of wages,” he says (p. 137), “between 
basic need and its satisfaction. Wages 
therefore acquire the importance of both, 
and wages are also the cushion between 
anarchy and civilization.” What a side- 
light on the bitterness of strikes this 
sheds! 

Again, on the subject of efficiency re- 
ward the author crystallizes the diffi- 
culty of the subject in a single sent- 
ence (p. 358): “Time payments which 
make no allowance for skill are wrong; 
skill payments which make no allowance 
for time are also wrong.” This is the 
whole philosophy of remuneration in a 
nutshell. 

The “Twelve Principles” may be cordi- 
ally recommended to those who wish to 
read a broad-gage, liberal, and inspiring 
review of n.any of the problems brought 
about by the rapid expansion of industry. 
It is in no sense a text-book of prac- 
tice, but rather a buoyant and optimistic 
call to us to be “up and doing,” and a 
demonstration of the many fields in 
which there is a considerable open for 
the best work and the best thought is 
in us. “ 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by 


the editors 
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Three Automatic Welding 
Machines 


The Automatic Welding Machine Co., 
Bridgeport, Conn., is manufacturing three 
new models of automatic welding ma- 
chines in various sizes. Two of the ma- 
chines illustrated are for making chain, 
and one is for making rings, all taking 


wire direct from a reel and automatically 
turning out the finished product. 

The machine shown in Fig. 1 is made in 
two sizes, which form and weld rings 1 
to 2 in. in diameter from - to %-in. 
wire, at the rete of 10 to 15 per minute. 
The weight of the machine is about 4500 
lb., and the floor space for machine and 
reel is about 5x8 ft. 


In Fig. 2 is shown a machine for mak- 
ing straight-link chain. This machine is 
made in three sizes for f- to %-in. 
chain, with capacity of from 10 to 20 
links per minute, according to size. The 
specifications are about the same as 
those for the ring machine. 

The wire used feeds into this machine 
from a reel through a set of straightening 
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RING FORMING AND WELDING MACHINE 


Fic. 2. 
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Fic. 3. MACHINE FOR MAKING TwISTED CHAIN 


STRAIGHT-LINK CHAIN-MAKING 


MACHINE 


rolls, is caught by a special grip and cut 
off by a set of dies on the ram, which 
then bend the ends of the cut piece ready 
to form the end of the link. Next the 
piece is bent into its final shape, the two 
ends being lapped together through the 
previously made link. The grip holding 
the link next turns so that the link is held 
in a vertical position and inserted between 
the welding electrodes where it is heated 
and then caught between forming jaws 
which smooth out the weld and practically 
eliminate all the fin, leaving a smooth, 
even job. These forming jaws hold the 
link until the next link is lapped through 
it, when they open. 

Twisted-link chain is made on the ma- 
chine shown in Fig. 3. This machine is 
made in two sizes for from \%- to '%4-in. 
wire; it has a capacity of from 15 to 20 
links per minute, weighs approximately 
1000 Ib., and occupies, with the reel, 
about 4x6 ft. of floor space. 

An especially noticeable point about 
these machines is their making of a lap 
weld, as nearly all other electric welding 
machines made a butt weld, the result 
being a stronger ‘joint. 











































80 


Automatic Bevel Gear Shaper 


The illustrations show a 9-in. bevel- 
gear shaper recently designed by Fred 
Mill, 622 Williams Ave., Detroit, Mich. 
The principle of the machine follows the 
bevel-gear planing attachment for the 
shaper shown in Vol. 31, Part 1, page 
642. 

In the present form the entire appa- 
ratus, including the tool-reciprocating 
mechanism, is embodied in a self-con- 
tained machine. A cut is taken from a 
tooth and then from the next tooth and 
so on around the blank; the arbor bear- 
ing is then moved on its horizontal axis 
to produce a new depth of cut. The 
new cut is then taken upon all the teeth 
in succession; this is continued until the 
full depth of the teeth has been reached. 
The tool is relieved on its backward 
stroke and all the movements are auto- 
matic. Provision is made for adjustment 
of the gear blank to the focal line of the 
system; also for adjustment of the tool 
point into the focal line of the system. 

In the stocking out operation a square- 
nose tool is applied and the housing is 
held rigidly in position at a right angle 
to the movement of the tool, the center 
of the tool reciprocating in a line inter- 
secting the vertical axis of the housing. 
The lower cutting edge of the tool re- 
ciprocates in a line intersecting the hori- 
zontal axis on which the arbor bearing 
moves. An arbor support arm is pro- 
vided to hold the work steady. To se- 
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cure greater accuracy in spacing, index 
plates are mounted directl*’ on the work 
spindle. 

The arbor bearing is provided with a 
vernier for reading angles. The adjust- 
ments of the gage, arbor, screw and the 
shifting of the template-holder, are pro 
vided with a dial index, reading in thou- 
sandths of an inch. A rotary pump (not 








shown) is provided when cutting steel 
gears. 
Stilz Oil Burner 
The illustration shows two forms of 


oil-burning nozzles for use with heating 
furnaces of any kind, such as those used 
for melting brass, forging, hardening or 
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Fig. 1 
STILZ OiL BURNER FOR USING STEAM 


tempering. Figs. 1 and 2 show the con- 
struction of a high-pressure blower, 
which uses steam to atomize the oil, while 
Fig. 3 shows a low-pressure burner in 
which air at low pressure accomplishes 
the desired result in the manner shown. 

In the high-pressure burner, the steam 
comes in tangentially and swivels around 
in the opening outside of the oil nozzles. 
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This oil mingles with the steam after it 
comes through the inner nozzle, with a 
rotating motion due to the spiral on the 
inside. This method is said to secure a 
complete division of the oil into extremely 
fine particles so thet practically perfect 
combustion is obtained. 

A very similar action is secured with 
air and the use of the low air pressure, 
as seen in Fig. 3, the action of the air and 
oil being illustrated by the dotted and 
broken lines. The shape of the flame can 
he regulated by shaping the outer cap 
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Fic. 3. ACTION OF LOW-PRESSURE 
BURNER 


to throw the atomized oil either in a com- 
paratively straight line a considerable dis- 
tance into the furnace, or to distribute it 
as shown over a wide area. The Stilz 
Co., 938 North Marvine St., Philadelphia, 
Penn., claims that these burners show a 
marked saving of oil, and makes them 
to suit any particular condition that may 
arise. 
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A Special Machine for Deep 
Drilling 

The illustration shows a special drill- 

ing machine with four heads, built by the 


Foote-Burt Co., Cleveland, Ohio, for the 
General Vehicle Co., for drilling oil holes 
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to center and hold the piece to be drilled 
and the lower part carries a drill bushing 
for guiding the drill into the work. 

The heads holding the work are fed 
down against the drill, either by the pilot 
wheel shown or the worm feed, as may 
be desired. 
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INVERTED DRILLING SPINDLES FoR DeeP HOLE WorK 


through the center of special pins for 
steering axles. These holes are only 4% 
in. in diameter and 8 in. long, which 
makes an interesting drilling proposition. 

The machines are of the inverted type, 
in which the drill is carried in the spindle 
projecting through the table, while the 
work is held in the upper head, which 
travels on the face of the column. Both 
ends of the holding device are cupped 


The machine illustrated weighs 3000 
Ib. and has a capacity for driving a ™%- 
in. drill. The driving pulleys are 13, 15 
and 17 in. in diameter for a 4-in. bed. 
The head carrying the work has a travel 
of 9 in. and three changes of feed are 
provided by the cone shown at the end 
of the bed. The driving end of the spin- 
dle is 144 in. in diameter, being enlarged 
to 1%4 in. in the bearing. The drills run 
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at 720 r.p.m. A %-in. hole, 9 in. long, 
is drilled in 24 minutes by each spindle, 
power feed being used and no difficulty 
being experienced through drill break- 
age. 

Special drills are used, having a very 
slight twist, only sufficient to give the 
desired rate to the cutting lip; the holes 
are drilled dry. The chips readily break 
and fall out of the hole of their own ac- 
cord, no trouble being experienced by 
clogging as would inevitably be the case 
with deep drilling of this kind in the usu- 
al manner. . 








Automatic. Bevel Gear Shaper 


In the automatic bevel-gear shaper 
shown a revolving template is used to 
give the proper shape to the tooth, so 
that epicycloidal, involute or any spe- 
cially designed tooth can be cut by pro- 
viding the proper template. The ma- 
chine is provided with 25 templates giv- 
ing an approximately correct shape to 
the teeth within the angular division. 

Two tools operate on oppos'te sides of 
the tooth alternately, so that but one 
revolution’ of the gear blank is required 
to finish it complete without the addi 
tional consumption of power. The tools 
are supported in adjustable tool-holders 
fastened to sliding heads, which are ac- 
tuated by double cranks driven by an ad- 
justable crank disk. The sliding heads 
work in adjustable guides pivoted at one 
end in a line with the cone center; they 
are free to move in a vertical plane and 
follow the contour of the revolving tem- 
plate, giving the shape to the tooth as the 
gear blank is moved toward the tools. 

The shaping mechanism is designed 
for the use of high-speed steel, and is 
driven through but one gear change box 
by a single pulley. The tools operate 
with a draw-cut, cutting from the center 
outward. This is designed to allow the 
gear blank to spring away from the too! 
and prevent chattering. The gear blank 
is supported on a spindle held in the in- 
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FRONT AND’ REAR Views OF AUTOMATIC BEVEL-GEAR SHAPER 
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dexing head and is automatically fed 
toward the tools on a movable platen. 


The spindle is turned by a worm and 
wormwheel, which is actuated by a set 
of index gears, mounted on two shafts 
within the head, so that any number of 
teeth can be indexed by the adjustment 
of a shifting lever to the proper gear, 
and a compounding lever to the proper 
number. 

The index head is adjustable longi- 
tudinally on the movable platen by means 
of a screw and handle and is clamped in 
any desired position by the same handle 
operating by a rod two eccentrics which 
tighten the gibs simultaneously 

The movable platen supporting th2 
index head is fastened to the bed casting 
on one end by a center pin, and is held 
down to the bed at the other by a gib 
which allows the feeding mechanism to 
swing it around the center pin in a hori- 
zontal plane. 

The motion of the indexing mechanism 
is imparted to it by a shaft through the 
center pin, and is controlled by the same 
mechanism as the feed and reverse of 
the platen, so that the gear blank will 
turn to the next tooth when the tools are 
free from the blank. 

This machine was designed and built 
by Earl H. Browning at the Browning 
Engineering Co., Cleveland, Ohio. 








Vise For Drilling Machine 
The halftones show a vise for use on 


the tables of drilling machines. It is 
built by the Easton Tool and Machine 
Co., Easton, Penn. 


The front jaw has on its under side a 
tongue which slides in the slot in the base 
and in which it is held by a plate and 
screws. It has a travel of 3'% in. con- 
trolled by a steel screw and bronze nut 
The rear jaw is made in the form of a 
hollow cube, the lower part of one side 
left open for the insertion of a 
wrench for operating the clamping nut. 

All sides of the jaw are machined. 
One side has a steel face similar to that 


being 
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WITH SUPPLEMENTARY JAWS 
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on the front jaw; another side is faced 
its full depth and answers as an angle 
plate; and the other two sides are pro- 
vided with V-grooves, one vertical and 
one horizontal, for holding cylindrical 
work. 

Supplementary jaws are also provided 
as shown in Fig. 2. These are held by 
capscrews as shown and their working 
faces are located a little back from the 
working faces of the regular jaws so that 
these form a support for the work. The 
vise is 22% in. long by 7% in. wide, over 
all. The jaws open 8% in. and with the 
supplementary jaws, work 9% in. wid2 
can be gripped. It weighs about 90 Ib. 








Oliver Combination Disk and 


Spindle Sander 

A combination disk and spindle sander 
of especial interest to pattern makers, 
made by the Oliver Machinery Co., Grand 
Rapids, Mich., is shown in the halftone. 

The disk is of steel 24 in. in diameter, 
34 in. thick and has a steel ring bolted to 
it to hold the sandpaper, which is slightly 
moistened before being put in place,’ so 
that as it dries it will shrink and tighten 
up smoothly. A small amount of space 
between the disk and sandpaper permits 
an air cushion, and prevents the paper 
from filling with wood, thus greatly add- 
ing to its life. 

The disk table is 15x31 in. and may 
be tilted either way to an angle of 45 
deg. A groove is cut in the table surface 
to hold the angle gage, or the gage for 
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sanding the edges of the disks. The larg- 
est disk which can be edged is 28 in. in 
diameter. The pivoted arm of the circu- 
lar sanding gage has three steel prongs 
mounted on its upper surface to hold the 
piece being sanded. Micrometer adjust- 
ment is secured by means of an adjusting 
screw at the front edge of the table. A 
dust-hood is provided under the table and 
can easily be connected to the shop ex- 
haust system. 

The vertical spindle, supported by a 
steady-rest at the upper end, is of cru- 
cible steel 13¢ in. in diametef; it is ball 
hearing and has a vertical oscillation of 
80 strokes per minute in order to insure 
smooth sanding. This spindle is 34 in. 
in diameter where the sanding drums go 
on. Drums 9% in. long and from 1 to 4 
in. in diameter are regularly supplied, 
though a drum 14 in. long may be used. 
The table is 26x30 in., tips to a 45-deg. 
angle, and the hdle for the spindle is 
provided with bushings to suit the vari- 
ous size drums. The machine occupies 
a floor space of 31x47 in. and weighs 
1600 pounds. 








Test Indicator 


The test indicator shown is provided 
with hardened cone pivot bearings kept 
in adjustment by a spring thrust. The 
pointer is actuated by a simple friction- 
bar motion operating upon a _ pinion, 
which is an integral part of the pointer 
arbor. This also is provided with a spring 
adjustment. 

















OLIVER COMBINATION DiIsK AND SPINDLE SANDER 
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The case or barrel containing the move- 
ment, as well as the segment dial plate, is 
made of aluminum. The barrel is con- 
nected to the tool-post holder by a uni- 
versal friction joint. The indicator is 
held frictionally at any angle. The joint 
being revolvable, permits the indicator to 
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UNIVERSAL TEST INDICATOR 


be swung around to any point through an 
entire circle, together with a swivel move- 
ment of 180 deg. parallel to the holder. 
Readings may be obtained on either 
side of the contact point, the spring ten- 
sion being reversed by a half turn of the 
button on top of the barrel. The con- 
tact point is a taper fit to the nose of the 
lever, although different shapes can be 
substituted as occasion requires. This in- 
dicator is a recent product of the Alvan 
Manufacturing Co., Newark, N. J. 


Planer Tool Holder 


The planer tool-holder shown was de- 
signed particularly for undercutting. It 
is adapted for cutting T-slots on top or 
either side of the work. 

As shown, it is provided with a turret 
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The 
slots are at an angle, as shown, to con- 
form to the Briggs standard pipe taper. 
The alignment cam C is made of tool 


slotted internally for the chasers B. 


Fic. 1. THe Die HEAD 

steel and is threaded at the outer end the 
same pitch as the chasers and the same 
taper as the Briggs standard pipe thread. 
The clamping nut D, in conjunction with 
the four adjusting blocks E, holds the 
chasers B in position at the front. 

The chasers can be put in any of the 
slots in the body as they are positioned 
by the alignment cam C engaging their 
teeth. The alignment cam is provided 
with four cam surfaces, one for each of 
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PLANER TOOL-HOLDER 


tool-block which will carry 3 tools, and 
is readily adjusted to any desired posi- 
tion, which in connection with the clap- 
per-box adjustment, makes the holder 
quite universal. 

This holder was recently marketed by 
A. & J. Sheriff, Covington, Ky. 


A Die Head 
The illustrations show a new die head 


which has just been put on the market 
by the Pottstown Machine Co., Potts- 





town, Penn. The assembled head is 
shown in Fig. 1 and a sectional view in 
Fig. 2. 


Referring to Fig. 2, A is the body, 
which is made of machinery steel and 


the chasers and when turned by a wrench 
in the slots F clamps the chasers securely 
in their respective slots in the body A. 
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As the points of the chasers becom: 
dulled by use ¢heir ends are ground off 
and they are moved forward. The heads 
are made in several sizes, from 1 to 6 
in. The chasers in the 2-in. head are 
5 in. long. 








Common Sense in Applying 
Efficiency Systems 
members of 


Association, 
with his 


to the 
Trades 
Wuest, 


In a recent letter 
the National Metal 
Commissioner Robert 


usual directness and hard-headed com- 
mon sense, makes the following state- 
ment in regard to settling a walkout, 


which occurred in the shop of one of the 
association’s members, owing to the in- 
efficient method of application tried by 
the so called efficiency engineers in 
charge of the work. 

After with 
both the 
pany and the 


ussing the difficulty 
executive officers of the 
direct re 


dis 
com- 


presentatives of 


the efficiency system company, I learned 
that the “walkout” was the result of the 
installation of the efficiency system as a 
whol This bears out my position as 
heretofore expressed and set forth in the 


following recommendations in all cases 


where it is desired to introduce in etf- 
ficiency system 
A, make haste slowly 


B, select one 
the most 


department employing 


intelligent workmen 


C, familiarize the foremen who come 
into direct contact with the men with 
the system to be introduced 

D, familiarize the employees in the de- 


partment® selected with the benefits to 
be derived bY them from the operation 
of the system 

Paragraph A is fundamental The se 
lection of a department as referred to in 
paragraph B can best be done by the 
management As to paragraph C, the 
operations in one department may be 
watched by all of the foremen and thus 
the way prepared for its introductio t 
the other departments The s 
familiarizing the men as referred to In 
paragraph D may: be 

1 A letter or notice n th 
languages of the employees, setting it 
the idvantages of tl syst h 
the employees and employers 

2 Assembling the nand s sing 
in lanwuage which tl will s l 
ind f ece ry n hel \ in- 
guages h b efits as set fortl the 

‘ or tt d t 
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Multiple Knurling Tool 
By JAMES ANGRAVE 


What might properly be termed a 
multiple knurling tool is shown in the 
line engraving. The shank C, made to 
at any tool post, and forked on one end, 
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straddles the star-wheel frame B, which 
is free to revolve in the stud D and is 
self-adjusting. 

The knurls A are free to revolve on the 
studs E and are mounted in pairs on the 
frame B. It can readily be seen that 
three styles, or pitches, of knurls are 
available without exchanging tools. 

For manufacturing articles in quanti- 
ties, having two or three style of knurls 
on the same piece, its advantage is ob- 
vious. 








The colonial and state papers in the 
office of the Secretary of State of Con- 
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necticut are rich in records of early in- 
vention and show that this state in 
colonial days and earlier was a leader 
in the number and importance of its in- 
ventions, It is but natural they should 
include a seeker for perpetual motion, 
who appears about 1785 or 1790 in the 
person of Harris Ransom, of Colchester, 
who petitioned for full power and li- 
cense, in effect a patent, upon his show- 
ing that at great expense, with much 
pains, labor and study, he had obtained 
the art or mystery of making a per- 
petual motion of water for raising water, 
etc.—Scientific American. 




















Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts | 
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METAL WorRKING 
NEW ENGLAND STATES 


Mass., will erect a 
at Commonwealth 


The U. 8S. Tire Co., Boston, 


four story garage on Beacon St., 
Ave. E. H. Kidder is manager 
The Clinton Wire Cloth Co., Clinton, Mass., has 
announced its intention of erecting a new factory 
building as an addition to its present plant. 


S. R. Whitney, Holyoke, Mass., 
contract for the construction of a two-story garage, 
70x37 ft. The cost is $12,000. 


has awarded the 


The Morgan Construction Co., Worcester, Mass., 
will erect a new building for the storage of steel and 


patterns and also a garage, estimated to cost $10,000. 


* The plant of the Rice, Barton & Fales Machine 
& Iron Co., at Worcester, Mass., was damaged by 
fire on June 29. Loss, $50,000. 


Work has been started on a building at the plant 
of the Malleable [ron Fittings Co., Branford, Conn. 
It will be of reinforced concrete and steel. C. W. 
Hunt Co., 45 Broadway, New York, N. Y., are the 
designing engrs 

The Locomobile Co. of Bndgepu rt, 
Conn., will build an addition to its plant. It will 
be of brick, 50x150 ft., one story high, of mill con- 


America, 


struction 
Malleable Iron Co., Bridgeport, 
tank 


The Bridgeport 
will erect a large 
Hubbell Mfg. Co., 


Bridgeport, Conn., 


Conn., 

The 
electrical supplies, 
for the 
addition, 885x140 ft 
Co., 141 Milk St., 


Harvey manufacturer of 
has awarded 
erection Of a six-story 
The 


Boston, 


a contract tactory 


Concrete Engineering 
Mass., is in charge. 
Work has been started on a new machine shop at 
the plant of A. & E 
Connecticut Ave., 


brick, 48x84 ft., one 


E.G 


has awarded a 


Henkels, lace manufacturers, on 
Bridgeport, Conn. It will be of 
story high 
Stoddard, Prospect St., New Haven, Conn., 
for the 
two-story The 
Delano & Aldrich, 4 East 39th St., 


are the archs 


construction of a 
is $10,000. 
New York, * ” 


contract 


garage, 26xt) ft cost 


eonstruction of a 
Machine 
The 


Work has been started on the 
plant for the Lounsberry & Riley 
Works, New on Shepard St. 
plant and equipment will cost $12,000 


new 
Haven, Conn., 
The garage owned by James A. Corbin, Thompson- 
lle, Conn., has totally fire. 


vi destroyed by 
Loss estimated at $10,000 


been 


Plans 


Manufacturers’ Foundry Co 


are being prepared for an addition to factory 
, on Railroad Hill 





St., Waterbury, Conn Griggs & Hunt are the 


archs 


The contract has been awarded for the new fac- 
tory building of the Pilling Brass Co., on the Water- 
town Road, Waterbury, Conn. It will be of brick 
and steel, 50x110 ft., one story high. Griggs «& 
Hunt are the archs. Noted June 6. 


John Wagner, 53 South Pearl St., Albany, N. Y., 
has awarded the contract for the construction of a 
one-story garage, 20x22 ft. 


MIDDLE ATLANTIC STATES 


George Spalt, manufacturer of bar fixtures, 904 
Broadway, Albany, N. Y., has awarded a contract 
for the construction of an addition to his factory. 
It will be two stories high, 76x80 ft. 


The Stewart Motor Co., Buffalo, N. Y., has pur- 
chased factory property at Superior and Randall 
Sts., and will equip it with machinery for the manu- 


facture of motors. 

Plans are being prepared by R. J. Reidpath & Sons, 
archs., Builders Exchange, Buffalo, N. Y., for the 
construction of a new foundry for the Crosby Co., 
manufacturer of bicycle parts, Buffalo. It will be 
four stories, 125x180 ft. Noted June 13. 

Bids are being received by ‘H. A. Wannenwetch, 
Arch., 563 William St., Buffalo, N. Y., for the con- 
struction of a garage, 94x98 ft., for J. F. Kulp & 
Sons Co. The estimated cost is $7000, 

Plans have been completed for a two-story brick 
addition to be made to the plant of the Jones Iron 
Works, 312 The Terrace, Buffalo, N. Y. 

Clark Bros. Co., manufacturer of sawmill ma- 
chinery, whose plant at Belmont, N. Y., was re- 
cently destroyed by fire, has decided to rebuild the 
plant at Olean, N. Y Noted June 27. 

Fire did $30,000 damage in 8S. H. Peck’s foundry 
and planing mill at East Aurora, N. Y., June 27. 

The Niagara File Mfg. Co., of Buffalo, N. Y., has 
absorbed the Frontier File Co., united 
company will build a large plant on Division St., 
North Tonawanda, N. Y 

Plans have been filed by W. Francis Nutt, New- 
N. Y., for the construction of a two-story 


and the 


burgh, 
concrete garage on Overlook Place 

Plans are being prepared for the Ellis Motor Car 
Co., Newark, N. J., for an addition to the recently 
completed garage at Central Ave. and Second St. 
The estimated cost is $12,000 

The Bessemer Gas Engine Co., Grove City, Penn- 
has increased its capital from $400,000 to $1,000,000 
construction of several 


and is contemplating the 


large additions to its plant 





The Philadelphia Textile Machinery Co., Phila- 
delphia, Penn., has completed plans and will erect 
one 


a two-story plant, 225x275 ft., at Sixth St. and Tabor 
Rd. 


The Pennsylvania Flexible Metallic Tubing Co., 
1305 Arch St., Philadelphia, Penn., has awarded the 
contract for two new factory buildings. They will 
be one-story high, 23x82 ft., and 38x82 ft: The cost 
is $8000. W. H. Cookman, Broad St. Station, is the 
arch. Noted May 23. 


The United States Steel Coproration, Pittsburgh, 
Penn., has authorized the construction of a new 
hoop mill at the McCutcheon plant of the Carnegie 
Steel Co. The improvements will cost $300,000. 


The Riter-Conley Mfg. Co., steel construction engi- 
neer, Pittsburgh, Penn., has started excavation 
work for the construction of a new addition to its 
plant at Leetsdale, Penn. The new structure will 
be 170x500 ft., of steel. 

The Standard Sheet Metal Co., Washington, Penn., 
has awarded the contract for the erection of a new 
factory. It will be two stories, 80x180 ft. W. G. 
Wilkins Co., Westinghouse Bldg., Pittsburgh, is the 
arch. Noted May 30. 

The Dawson Mfg. Co. has recently been incor- 
porated to manufacture rolling grates, and has pur- 
chased a site on Cleveland Ave., Newark, Del., on 
which it will erect a foundry and shop. 


SOUTHERN STATES 


The American Cast Iron Pipe Co. Birmingham, 
Ala., is considering the erection of a branch plant at 
Lynchburg, Va., with a capacity of 100 tons of pipe 
a day. 

The Dominion Metal Products Co., 
Va., will build an addition to 1ts plant. 

The Norfolk & Western Ry. Co., has awarded the 
contract for the erection of a ten-stall roundhouse 
at Crewe, Va., C. 8. Churchill is Ch. Engr., Roa- 
noke, Va. 

The Richmond Structural Steel Co., Richmond, 
Va., has leased the Sayre Iron Works plant for five 
years. Additional machinery will be installed. 
C. M. Sayer is gen. supt. 


Roanoke, 


Ruffner Bros. will erect garage at 
Charleston, W. Va 

The Carolina Machinery & Foundry Co., Ashe- 
ville, N. C., has purchased the plant of tne Americar 


Supply & Foundry Co. 


a two-story 


R. H. MeComb will erect a garage on Wilkinson 
St., Milledgeville, Ga 

R. E. Springle, Dr. Winston 8S. Jones, and G. T. 
Dannelly, Camden, Ala., will erect a plant to manu- 
facture patented gravity motors at Selma, Ala. 








July 11, 1912 


J. K. White will erect a garage and machine shop 
at Gallatin, Tenn. 


The J. M. Hecht Brass Works, Chicago, Ill., is 
considering the establishment of a plant to manu- 
facture light shelf hardware, at Chattanooga, Tenn. 


The Barret Manual Training High School, Hender- 
son, Ky., is installing additional equipment in its 
forging department. Other improvements will 
probably be made. Address Prof. Thomasson. 


The Wise Furnace Co., Akron, Ohio, has com- 
menced the erection of a new foundry, 150x200 ft., 
of brick, steel and concrete. 


MIDDLE WEST 


The Brier Hill Steel Co., Brier Hill, Ohio, has 
awarded the contract for the erection of an open 
hearth furnace. 


The H. V. Hartz Co., Cleveland, Ohio, manu- 
facturer of special machinery, tackle blocks, etc., 
will move from Ashland Ave. to one of the buildings 
owned by the Standard Foundry & Mfg. Co. at 
East Seventy-fifth street and the New York, Chicago 
& St. Louis Ry. tracks. 

Wm. Chisolm Sons Co., Cleveland, Ohio, steel 
shovel maker, will erect a new addition to its present 
shops. 

The Dell Mfg. Co., metal stamper, Cleveland, 
Ohio, is erecting a new plant to cost $10,000 at 
684 East 82nd.St., Cleveland. 

The Standard Sewing Machime Co., Cleveland, 
Ohio, is building a $5000 addition to its plant. 


The Interstate Foundry Co., Cleveland, Ohio, 
has awarded contracts for a large factory to be 
erected at East 6lst, ncar the Erie R.R. It will be 


three stories, 145x40 ft 

The King Machine Tool Co., Cinemnati, Ohio, 
has taken out a permit to make alterations and 
additions to its factory to cost $1200. 

The Crane-Hawley Co., manufacturer of plumbing 
supplies, Cincinnati, Ohio, is to erect a new factory. 
Estimated cost, $150,000. 

John C. Sherlock, Cincinnati, Ohio, will erect a 
garage at Clifton and Lafayette Aves., Cincinnati. 

The Suspension Roller Bearing Co., Sandusky, 
Ohio, has awarded the contract for the erection of 
The structure will be 60x350 ft. 

The factory of the Meilink Mfg. Co., manufacturer 
of steel safes, 1012 Jackson St., Toledo, Ohio, was 
damaged by fire, June 27. Loss, $7000. 

The Orr Iron Co., Evansville, Ind., will erect a 
manufacturing building to cost $100,000. 


jts proposed factory 


John Sievers, Valparaiso, Ind., is receiving bids 
for the construction of a one-story garage, 80x100 ft., 
of bvick. Cha.les Lembke, Valparaico, is arch. 

The Schwartz Foundry Co., Detroit, Mich., has 
The struc- 
Noted 


started work on its proposed foundry. 
ture will be of brick, one story, 133x107 ft. 
June 27. 

The Chalmers Motor Co., Detroit, Mich., has ap- 
proved plans for the erection of a new four-story 
building, 190x71, costing $75,000. The firm con- 
templates spending about $100,000 for machinery 
for this plant. 

The Sheet Steel Stamping Co., 343 Bellevue Ave., 


Detroit, Mich., 1s constructing an addition to its 
factory 
Nettleton & Weaver, 1405 Penobscot Bidg., 


Detroit, Mich., are preparing plans for a new factory 
addition to the present plant of the Timkin Detroit 
Axle Co., 132 Clark Ave. Cost, $45,000 


Fire destroyed the plant of the Detroit Seamless 


Steel Tubes Co., Detroit, Mich., July 1. Loss, 
about $300,000. 
L. H. Field, Jr., Field Bldg., Jackson, Mich., is 


addition, 
William 


preparing plans for a factory 
56x127 ft., for the Baker Drop Forge Co 
H. Baker is pres. Cost, $30,000 

V. J. Duncan, Ottawa, Ill, is having plans pre- 
pared fora 14} story garage 

H. 8 
Winona Ave., Chicago, Ill 
of brick, 75x125 ft 


one-story 


Brackett will erect a public garage at 925 
It will be two stories, 


. 
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The Viking Pump Co., Cedar Falls, Iowa, has 
completed plans for the erection of a new factory on 
East Fifth St., Chicago, Ill. 

The Safety Equipment Mfg. Co., Chicago, Iil,. 
will erect a machine shop and brass factory. The 
structures will be of brick, one-story, 40x125 {t., 
and 35x50 ft. 

G. Dowing, Dixon, Ill., will erect a two-story and 
basement garage and armory, 51x110 ft. 

G. Stitzel, Dixon, Il., will erect a one-story garage 
Estimated cost, $8000 

The contract has been awarded for constructing a 
manufacturing plant for the George TD. Whitcomb 
Co., Rochelle, Ill. The plant will consist of machine 
shop, 105x81 ft.; building, 50x260 ft., 
storage, 40x155 ft.; and blacksmith 
40x80 ft.: office, 70x55 ft. Noted May 22. 

The Illinois Watch Co., Springfield, IIL, 
build an addition, 48x126 ft., to its factory at Ninth 
St. and North Grand Ave., (Chicago, Ill., to cost 
about $7000. 

Williamson Brothers, Toulon, Ill., are building a 
They are 


erecting 


boiler shop, 


will 


garage and repair shop on East Main St. 


‘ agents for the Mitchell, Glide and Buick cars. 


The International Hoist Co., Antigo, Wis., has 
commenced work on the erection of buildings for 
its new plant, estimated to cost $75,000. The 


company manufactures cranes, hoists, gasoline en- 
gines, etc. Noted Apr. 25. 

A. L. Allen, Brodhead, Wis., will erect a 44x110 ft. 
three-story fireproof garage. 

The Chicago & Northwestern Ry. Co., 
struct a 60-stall round-house and machine shop at 
Green Bay, Wis. 

The Chicago, Milwauxee & St. Paul Ry. Co. i 
planning the erection of a 12-ctall round-houve at 
Janesville, Wis., N. H. La Fountain, Chicago, IIl., 
is Asst. Supt. Bldgs. 

The Rundle Mfg. Co., 
Wis., will erect an addition, 52x62 ft., 
in which to manufacture brass products. Cost 
about $15,000 


will con- 


Layton Park, Milwaukee, 
three stories, 


WEST OF MISSISSIPPI 


P. Schroeder, Charlotte, Iowa, has had plans pre- 
pared for the construction of a one story garage, 
50x100 ft. The cost is $8000. N. P. 
Work, Clinton, Iowa, is arch. 

A. L. Fischer & Co., 124 Iowa St., Dubuque, Iowa, 
have awarded the contract for the construction of 
their garage. F. Heer, Eighth and Iowa Sts., is the 
arch. 

Grundman & Minette, St. Cloud, Minn., are re- 
ceiving bids for the construction of a one story 
garage, 71x122 ft. Rolland C. Buckley is arch. 

The Durbin Automatic Train Type Connector Co., 
St. Lows, Mo., automatic train 
connectors, is planning the erection of an assembling 
The estimated cost is $75,000 


estimated 


manufacturer of 


plant in St. Louis 
V. S. Durbin is pres 

The Western States Cutlery & Mfg. Co., Boulder, 
Colo., is contemplating the erection of a broom and 
cutlery factory in Chico, Cali: 

The Gas Producer & Smelter Co., Denver, Colo., 
manufacturer of a gas burner for locomotives, steam 
ships and smelters, is considering the establishment 
of a factory at Spokane, Wash. 

WESTERN STATES 

Bids were received July 9, by the board of 
education of Long Beach, Calif., for furnishing 
lathes and other machinery for the polytechme high 
school, in accordance with specifications on file with 
Albert Johnson, clerk of the board 


CANADA 


The Imperial Car Co., Hamilton, Ont., is having 
plans prepared far the construction of a new plant, 
The estimated cost is $1,000,000. Barclay, Pa.sons 
& Klapp, New York, N. Y., are the archs 

The Oliver Chilled Plow Works, Hamilton, Ont., 
is having plans prepared for the construction of a 
large foundry Prake & Perrine, 2 King St. West, 
Hamilton, are the archs 
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The New Hamburg Electrical Appliance Co., New 
Hamburg, Ont., is planning to build a new factory 
and to install complete new equipment. The esti- 
mated cost is $30,000. A. L. Marsh, New Hamburg, 
1s mer. 


The 


National Iron 
is receiving bids for 


Works Co., Ltd., Toronto, 
Onx., the construction of an 
addition to its cast iron pipe foundry. The esti- 
mated cost 1s $250,000. Gordon F. Perry 1s gen. mgr 

The Russell Motor Car Co., Toronto, Ont., 
started the erection of the four story addition to its 
plant. Noted June 13. 

The Belgo Canadian Steel Co., Ltd., Montreal, 
Que., is having plans prepared for the construction 
180x110 ft. A. Baillot, 
Montreal, is arch. 


has 


of a two foundry, 


Mance 8t., 


story 


The Northern Electric Mfg. Co., Notre Dame and 
Guy Sts., Montreal, Que., is having plans prepared 
for the construction of a large fireproof factory 
W. J. Carmichael, Bell Telephone Bidg., Montreal, 
is arch. New machinery will be installed 
planning the 
The 


The Canadian Pacific Ry. Co., is 
erection of car shops at Grand Forks, B. C 


estimated cost is $1,000,000 








New INCORPORATIONS 


METAL WORKING 


The following companies have been incorporated 
to manufacture: , 

The Essenkay Sales Co., 
vehicles. Capital, $50,000 
Snow and H. P 

Edwards Motor Car Co., Portland, Maine 
Capital, $2,000,000. C. E. Eaton, pres 
Portland 


Portland, Maine, motor 

Incorporators: D. J 
Sweetser 
motor 
vehicles 
, I. Croteau, treas., 

The Boston Stoker Co., 
Capital, $150,000 
Torrey, Quincy, Mass., Thomas J 
L. Hutchings, Boston, Mass 

The Rivett Lathe & Grinder Co., 
lathes. Capital, $700,000. Incorporators 
8S. Thompson, Concord, Mass., John E 
Lynn, Mass., aad Edward T. Roche, Boston, Mass 
Bronx, N. ¥ 
Incorporators 
Charlies I 


Stotesbury, 


Boston, Mass.: grates 
Incorporators William F 
Reid, and Waldo 


Boston, Mass 
Henry 


Lazenby 


The Mapes Piano String Co., Boro 
piano strings Capital, $10,000 
Stephen S. Mapes, 202 West 86th 8t., 
Kingsley, 44 West 44th St., and Louis W 
2170 Broadway, New York, N. Y 
Boro. Man- 


Incorpor a- 


The Continental Steel & Supply Co., 
hattan, N. ¥ $10,000 
tors 1228 Clay Ave., Henry H 
Friend, 333 East S2nd St... New York, N. ¥ and 
Gustave J. Rose, . Brooklyn 

The Fillmore Iron Works Co., Boro 
i = 
Incorporators: 
Brooklyn, N. Y., Barnet Brainin, 234 West 28th St 
and Adolph Weiss, 337 East 49th St.. New York 
N. ¥ 

The Automatic 
Manhattan, N. \ 


nails 


James Rochelle, 


Capital 


138 State St 
Manhattar 
$10,000 


1, 599 Saratoga Ave 


ornamental iron work. Capital, 


Samuel Friedmat 


Machine C 


machinery and hardware. Capita 


Endorsing 


$125,000 Incory rators l l I IC aa, } mM Pe ng 
F. W. Yates and G. P. Beebe, New York, N. \ 

The Elliott-Belford Foundry ‘ Boro. Queens 
N. Y.; metal goods. Capital, $100,000. Incorporators 
P. Belford, J. E. Elliott, Astoria, and R. G. E. ¢ 
nish, Richmond Hill, N. Y 

The Niagara Multiple Typewriter Co., Niagara 
Falis, N. ¥ typewriters Capital, $75,000 Ir 
corporators: G. S. Slingerland, J. Coffin and 


Zeifang 
The J 


manganes 


Bayonne, N. J 
4 ¢ ooper 
New 


Edward Ogden ( 
Capital, W 


and } A 


and copper 


4. Martin 


Stee! 
Jersey City, J Spencer 
York, N \ 

The Blore Mig. ( 120 Arch St 
coin slot vending machines. Capital 


and E 
Collingswood, N. J 


, Camden, N. J 
$15,000 
James P. Blor Borrough 
and G. EF. Day 
Auto Tire Vuk 
accessores 
Merkel 
Jersey City 


Incorperators 
120 Arch St 
The Republi 
City, N. J 
$25,000 
P.W 


anising Co... Jeraey 


automobiles and Caprtal 





Incorporators: W Irvington 


Stinard and M. Levin 
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The Denmark Machinery Works, Denmark, 8S. C.; 
macpinery. Capital, $20,000. Incorporators: Lewis 
Blount, Thomas B. Wilkinson, and A. L. Blount. 

Gripclaw Hammer Co., Cleveland, Ohio; hard- 
ware. Capital, $10,000. Incorporators: Donald Me- 
Bride, M. A. Hinshillwood, C. C. Owens, and 
Sterling Newell. 

The Cleveland Brass Mfg. Co., Cleveland, Ohio; 
brass articles of all kinds. Capital, $150,000. In- 
eorporators: M. F. Barrett, W. H. Smith and Charles 
Higley 

The Gramm-Bernstein Co., Lima, Ohio; motor 
trucks, automobiles cars and other vehicles. Capital, 
$500,000. Incorporators: B. A. Gramm, Frederick 
Biezantz and Dudley Bernstein. 

The Melvin-Lloyd Co., Youngstown, Ohio; 
foundry, machine and pattern shop. Capital, $10,000. 
Incorporators: Charles P. Melvin, George P. Lloyd 
and David Richards. 


The Western Conduit Co., Youngstown, Ohio; 
conduits and fittings. Capital, $250,000. Incor- 


porators: Cecil D. Hine, Curtis A. Manchester, and 
L. J. Campbell. 
The Chicago Art Steel Co., Chicago, Ill.; metal 


goods. Capital, $50,000. Incorporators: H. 8. 
Hansen, A. L. Duryea and R. L. Ringo. 

The International Motor Co., Chicago, Ill.; en- 
gines and machinery. Capital, $10,000,000. Walter 


M. Thompson, 520 McCormick Bldg., Chicago. 








7 4 y “ 
GENERAL MANUFACTURING 
NEW ENGLAND STATES 

The sawmill of Bagley & Wood, Albion, Maine, 
was totally burned recently, causing the loss of the 

machinery and the entire stock of lumber 

The Shawmut Mfg. Co., Shawmut, Maine, is re- 
ceiving bids for the construction of a one-story pulp 
mill. H. A. Moody, 178 St., Boston, 
Mass., is the engineer-in-charge 

The lumber yards of C. M. & A. W. Rolfe Co., at 
Penacook, N. H., were totally destroyed by fire, 


June 29. 


Devonshire 


The Lawrence Lumber Mill, Grafton, Vt., was en- 


tirely ce stroyed recently by fire Most of the 


machinery was lost. 

The contract for a paper mill to be built for the 
Sheldon Springs, Vt., has been 
Noted June 13 


Maassisquoi Pulp Co., 


awarded. Estimatecd cost, $90,000. 


The Castle Lamp Co., 
modern 


Amesbury, Mass., has pur- 
chased a large, fireproof Battle 
Crecx, Mich., and will increase its capacity 


plant at 


The wood-working shop of Walter Finch, 19 Har- 


vard Place, Boston, Mass., was destroyed by fire, 
June 28 

The Wade Mfg. Co., manufacturer of shoe find- 
ings, Brockton, Mass., is considering plans for the 


construction of a new one-story tactory 
Cambnidge, 
54x165 ft 


159 Devon- 


The Boston Woven Hose & RubberCo., 
Mass., will erect a two-story factory, 
Cost, $30,000. John O. De Wolf Co., 
shire St., Boston, is the Arch 

The Mass., 
is having plans prepared for the construction of a 
The estimated 
Adams St., is 


Dorchester Awning Co., Dorchester, 
factory, to be one-story, 67x52 ft 


cost is $7000. Gwize L. Cook, 502 
the arch 

The Mottoquottic Worsted Co., Hudson, Mass., 
will erect a new spinning mill, one story, 300x75 ft., 
of concrete and steel. 


The Lowell Weaving Co. is having plans drawn 


for a two story addition, 150 ft. long, at Lowell, 
Mass 

The Hamilton Mfg. Co., manufacturer of cotton 
goods, Lowell, Mass., will erect a new mill, six 


stories high, 100x700 ft., as an addition to its recently 


completed factory 


The Ashby-Stanford Co., Brockton, Mass., 
manufacturer of special shoes, has secured the 
O'Connell factory on Howe St., Marlboro, Mass., 


and will equip the same for its business. 

The hat factory of Heinmann & Lichten, at Mon- 
Mass., 
of $100,000 


was destroyed by fire, June 28, at a loss 


son, 
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The Walpole Rubber Co., Walpole, Mass., has 
purchased an additional plant in Foxboro, Mass., 
and will increase its output. 

The canoe factory and storehouse of James G. 
Burgin on Woerd Ave., in the Crescent Park District, 
Waltham, Mass., was damaged by fire, June 28. 
Loss, $30,000. 

The Dudley Mills Co., 80 Beacon St., Worcester, 
Mass., manufacturer of silk and cotton goods, has 
increased its capital from $25,000 to $50,000 and will 
increase the capacity of its plant. Philip E. Dudley 
is Pres. 

The Pawtuxet Valley Laundry Co., Riverpoint, 
R. I., will erect a new laundry building and install 
new machinery. 

Fire caused $5000 damage to the plant of the Con- 
necticut Color Works Go., on Bradley St., New Hav- 
en, Conn. 

Griggs & Hunt, Archs., Waterbury, Corn., are 
drawing plans for a new factory te be built in Water- 
town, Conn., for the M. Hemingway & Sons Silk 
Co. It will be 52x300 ft., three stories high, of brick 
mill construction. A dye house, 52x82 ft., and a 
boiler and engine room, 52x72 ft., will also be erected. 

MIDDLE ATLANTIC STATES 

Frederick Weisel, bologna manufaeturer, Albany, 
N. Y., has had plans prepared for the eonstruction 
of a three story, brick addition to his faetory at 
Sheridar and Lexington Aves. The estimated cost 
is $10,000 

The Clover Leaf Milling Co., recently 
porated with $200,000 capital, has bought a site for a 
plant at 343 Babcock St., Buffalo, N. Y. 

The Frontier Tire & Rubber Co., 1400 Niagara 
St., Buffalo, N. Y., is considering the construction 


incor- 


of a new factory 

The Hewitt Rubber Co., Kensington Ave., Buffalo, 
N. Y., has awarded the contract fer the construction 
of a new three-story factory. The cost is $40,000. 
The Baxter Engineering Co., Ellicott Square, is the 
arch. 

John W. Masury & Son, manufacturers of paints 
and varnishes, 50 Jay St., Brooklyn, N. Y., is eon- 
sidering plans for the construction of a new two- 
story, paint factory at Elizabeth, N. J. 

The East Aurora Planing Mill, owned by’S H 
Peek, East Aurora, N. Y., was destroyed by fire 
June 27 Loss, $10,000. 

Bids are being received by the Elite Furniture 
N. Y., for the construction of a 
four-story factory, 97x54 ft. F. C. Olson, 12 River 
St., is the arch. Noted June 6. 


Co., Jamestown, 


Plans have been completed for the construction 
of a new factory for the Atlantic Macaroni Co., 295 
Vernon Ave., Long Island City, N. Y. It will be 
five stories high, 69x39 ft., and will cost $15,000. 


John Stillman, Boulevard and 13th St., is the arch. 
Jaburg Bros., manufacturers of bakers’ supplies, 
1 North St., New York, N. Y., have awarded a con- 
tract for the construction of their new factory in 
Stapleton (S. I.), N. Y. It will be 175x103 ft., 
one-story, and will cost $25,000. Richard 
309 Broadway, New York, N. Y., is the arch. 
The United Rubber Co., 42 
New York, N. Y., has purchased a site in the west 
and will erect a large plant for the manufacture of 


Berger, 


States Broadway, 


automobile tires 

New York, 

plans for the construction of a new 
It will 

Baylies, 


The Central Cigar Co., 1 Desbrosses St., 
N. Y., has filed 
six story factory at Canal and Renwick Sts. 
be 82x93 ft., $65,000. F. 
31 Bible House, is the Arch. 

The Falls, N. Y., 
has completed plans and will at once award contracts 


and will cost 


Carborundum Co., Niagara 
for two large additions to its plant on Buffalo Ave. 
and 18th St Cost, $90,000 
The pickle factory of Louis C. Forman, Pittsford, 
N. Y., was recently destroyed by fire, involving a 
$15,000 loss to the machinery and $10,000 to the 
building. 

J. Kayser & Co., manufacturers of silks, Sidney, 
N. Y.. has awarded a contract for the erection of a 
one-story silk mill, 150x40 ft O. Epps, 134 Main 
St., Oneonta, N. Y., is the arch 





Vol. 37, No. 2 


The leather factory of Blanchard Bros. & Lane, 
28 McWhorter Sit., Newark, N. J., was damaged 
by fire, June 26. Loss, $25,000. 

The factory of the Excelsior Drum Works, Tenth 
and Market Sts., Camden, Penn., was damaged 
by fire, June 29. Loss, $25,000. The factory was 
equipped for the manufacture of phonograph horns. 


The U. S. Asbestos Co., Manheim, Penn., has 
awarded the contract for the construction of a new 
weaving and spinning mill. It will be two stories, 
100x220 ft., and will cost $30,000. Kendall, Taylor 
& Co., 93 Federal St., Boston, Mass., are the archs. 


Thomas Bros. Co., manufacturer of charcoal, 
Beach and Columbia Sts., Philadelphia, Penn., has 
purchased property at 1222 Beach St., on which an 
addition will be erected. 

The Gregg Carriage Co., 1930 Arch St., Phila- 
delphia, Penn., has awarded the contract for the 
construction of its new four-story factory. The 
structure will be 40x127 ft.; and will cost $45,000. 
Sauer & Hahn, 1112 Chestnut St., are the archs. 
Noted June 27. 

The building at Howard and Berks Sts., Phila- 
delphia, Penn., was damaged by fire, June 26. The 
building is occupied by the Henry Grant Co., the 
Melrose Spinning Co., and the Henry Sawyer Co. 
Loss, $20,000. 


Holmes & Gillifillian, manufacturers of bowling 
pins, Smithport, Penn., are having plans prepared 
by M. Kaufman, Arch., Olean, N. Y., for the con- 
struction of a new factory. The structure will be 
two stories, 40x156 ft. 

The factory of the Goeringer Co., manufacturer of 
carpet sweepers, Wilkes-Barre, Penn., was destroyed 
by fire, June 25. Loss, $20,000. 

The shirt factory of Sylvester Smity at ' aurel, 
Del., was damaged by fire, June 26. Loss, $3000; 
insurance, $1000. 

The Diamond Mfg. Co., has been organized by 
Charles and William Topkis, of Wilmington, Del., 
to manufacture underwear. A _ building at Fifth 
and Walnut Sts. has been obtained and modern 
machinery will be installed. 

Johau A. Panzer & Bro., manufacturers of pickles, 
Baltimore, Md. have awarded a contract for the con- 
struction of a new packing plant. It will be two 
stories high, 50x55 ft. 


SOUTHERN STATES 

The finishing department of the Cramer Furniture 
Co., at Thomasville, N. C., was damaged by fire, 
June 25. Loss, $7000. 

S. L. Sills and Calvin Carter, Jr., will erect an 
overall factory at Americus, Ga. 

The planing mill and chair factory of John W. 
Wolcott at Griffin, Ga., was destroyed by lightning, 
June 25. Loss, $10,000. 

The Lakeland Ice & Refrigerating Co., Lakeland, 
Fla., has awarded the contract for its proposed plant- 

R. H. Benner & Co., Mobile, Ala., will rebuild the 
veneering plant recently damaged by fire. 

The factory of the Southern Peanut Co., Canton, 
Miss., has been damaged by fire to the extent of 
$50,000. 

The sawmill and dry kiln of Frederick & Singletary, 
eight miles north of Covington, La., was destroyed 
by fire, June 22. Loss, $25,000. 

The Dalcour Canning Co., 
install an ice plant. 


Dalcour, La., will 

The Milne Chair Co., Greenville, Tenn., is prepar- 
ing tc construct a factory at Chattanooga, Tenn., 
The prospective investment is $200,000. 

The Memphis Coffin Co., Memphis, Tenn., will 
probably build an addition to its large wood-working 
factory, having recently increased its capital stock 
from $50,000 to $250,000 

The F. & O. Cedar Works, Burnside, Ky., is in the 
market for machinery to be used in the manufacture 
of lead pencils. T. H. Hewlett is mgr. 

The W. H. Gilette Co., Louisville, Ky., which 
manufactures hickory vehicle stock, is preparing to 
install additional machinery. 

The Chess & Wymond Co., Louisville, Ky., will 
erect a large stave mill near Hyden, Ky., on a timber 
tract which it recently purchased. 
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A. C. Blowers, Pineville, Ky., is considernng the 
establishment of a lime-kiln in Florida, and is getting 
estimates on the cost of crushing and conveying 
equipment. 

The J. W. Johnston Co. has been formed for the 
purpose of erecting a band-mill with a capacity of 
40,000. ft. a day at Quicksand, Ky. 

MIDDLE WEST 

The Eagle Laundry Co., Cleveland, Ohio, will 
erect a laundry to cost $25,000. The building will 
be 56x100 ft., three stories and basement. 

The Stranahan Bros. Co., Cleveland, Ohio, will 
erect a large bakery. 

The Anderson Heating Co., Anderson, Ind., will 
erect a one-story boilcr-house, 60x80 ft 

The Board of DeKalb County 
Auburn, Ind., has awarded the contract for a boiler 
house. 


Commissioners, 


Bids have been received by the Commissioners of 
Marion County, Indianapolis, Ind., for the const: ue- 
tion of a laundry at Salem, Ind. 

Plans are being prepared on which bids will be 
asked for the construction of an elevator by the 
South Side Elevator Co., Vincennes, Ind. The 
building will be erected on the site of the elevator 
recently destroyed by fire. 

The Warsaw Overall Co. has awarded 
tract for the erection of its factory at Warsaw, Ind. 
The building will be a two-story and basement 
structure, 30x132 ft. 

The Kelsey Wheel Co., Detroit, Mich., 
some new buildings which it is said will double the 
present capacity of the factory. The main building 
is to be 180x360 ft., two stories high. There are also 
to be two dry kilns which will hold one hundred car- 
loads of hickory. 

The plant of the Northwestern Cooperage & Lum- 
ber Co., Escanaba, Mich., was destroyed by fire, 
June 26. Loss, $20,000. 

The sawmill of the Norton Lumber Co., Ontona- 
gon, Mich., was destroyed by fire, June 24. Loss, 
$70,000. 

The village of Stockbridge, Mich., has voted in 
favor of issuing $20,000 of bonds for the construction 
of a water-works system. 


the con- 


is erecting 


The Jewell Laundry Co., Chicago, IIl., will build a 
two-story brick structure, 100x125 ft., and equip it 
with new machinery. Aroner & Somers are archs. 

The Sawyer Biscuit Co., Chicago, IIl., will build a 
five-story concrete factory, 125x250 ft., at 1039-49 
West Harrison St., and install new machinery 

We are advised by the Polar Wave Ice Co., Chi- 
cago, Ill., that it will be in the market soon for the 
entire equipment of a 100-ton ice plant, including 
boilers, pumps, engines and compressors, together 
with all other equipment necessary. Address all 
communications to A. E. Corse, M. E., 819 East 
6lst St., Chicago. 

The Nollan & Wulff Mfg. Co., Chicago, IIl., has 
commenced work on a three-story bnck addition to 
its door and sash factory at 1719 Fullerton Ave. 

Augustin Marek, 2773 South Harding Ave., Chi- 
cago, Ill., will erect a bakery to cost $8000. 

The Carter White Lead Co 
story brick factory, 125x250 ft., at 
Peoria St., Chicago, Ll 

The Biggs & Lynn Grain & Elevator Co., Ashland, 
Iil., will locate one of its elevators in the north part 
of the city of Springfield, Ill., along the tracks of the 
& Alton R.R. The building will 


three- 
South 


will erect a 


1232 


Chicago cost 
$150,000. 

The village of Kendall, Wis., has received bids for 
constructing a pump house 

The saw and planing mil] of William Mattrisch, 
at Pound, near Marinette, Wis., was 
by fire, June 26. Loss, $3599. 

The Sindah! & Matheson Co., Neenah, Wis., 
rebuild its planing mill, recently destroyed by fire 
The new plant will cost $15,000 

The Western Leather Co., Port Washington, Wis., 
has commenced work on the erection of its proposed 
tannery. The building will be of reinforced concrete 
and brick, three stories, 60x110 ft. 


destroyed 


will 
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Work has commenced on the erection of a bottling 
factory at Salem, Wis., for Borden’s Condensed 
Milk Co. 

S. A. Riches is erecting a plant, at Superior, Wis., 
for the manufacture of blocks and tile. 

WEST OF THE MISSISSIPPI 

The sawmill of Anderson & Nelson, at Meadow- 
lands, Minn., was destroyed by fire, June 28. Loss, 
$5000, with no insurance 


The Minneapolis Steam Laundry, 123 Nicollet 
Ave., Minneapolis, Minn., was damaged by fire, 
June 24. Loss, $25,000. The laundry is owned 


by 8S. H. Towler 


The Crex Carpet Co., St. Paul, Minn., has awarded 
the contract for the construction of its two story 
factory, 170x100 ft., on Front St. The estimated 
cost is $16,000. 


The furniture factory of J. Q. McAfee and the 
municipal ice and electric plants at Garnett, Kan., 
were destroyed by fire, June 29 

The band saw, finishing department and dry 
house of the H. A. Langton Mfg. Co., MeCrory, 
Ark., were burned, June 27. Loss, $6500, with no 


insurance 


The Arkansas Lumber Co., Warren, Ark., is plan- 
ning to rebuild its lumber mill which was recently 
destroyed by fire. The new mill will have a daily 
capacity of about 10,000 ft. Noted June 27. 


The mattress factory of the B. Deutzer Furniture 
Co., Bonham and Ratchford Sts., Beaumont, Tex., 
was damaged by fire, June 22. Loss, $12,000. 


The Texas Cotton Mill Co., McKinney, Tex., will 
increase its capital from $190,000 to $200,000 for the 
purpose of increasing the capacity of its mill 


The plant of the Acme Sash & Door Co., owned by 
B. E. Abshire, 2124 West Commerce St., San An- 
tonio, Tex., was destroyed by fire, June 23. Loss, 
$6500, partly covered by insurance. 


The Farmer's Union Gin Co., Sabinal, Tex., is 
planning to erect a four stand gin. 


Davidson's saw mill, located in the mountains 
north of Pinos Altos, N. M., was destroyed by fire, 
June 21. Loss, $10,000 

WESTERN STATES 


The Gas Producer & Smelter Construction Co., 
Denver, Colo., is contemplating the erection of a 
plant for the manufacture of its specialties at Coeur 
d’Alene, Idaho. The estimated cost is $300,000 


Slocum & Moore, Los Angeles, Calif., wiil soon 


begin the erection of a !arge ice plant at Moapa, Nev. 
The dry kiln at the wood-working establishment 
of the General Packing Co., Aberdeen, Wash., was 
burned, June 24 
The Farmer's 
is planning the construction of a flour mill. 
have a daily capacity of 100 barrels 


Wash., 
It will 


Warehouse Assn., Asotin, 


The canning plant of the Copalis Canning Co., 


Copalis, Wash., was burned, June 24 Loss, $10,000, 
partly covered by insurance 
Portland, Ore., has purchased 


and will erect a sawmill 


George W Cone, 
a site at Ridgefield, Wash.. 
It will have a daily capycity of 40,000 ft 

The Candee Incubator & Brooder Co., Eastwood, 
N. Y., is planning the erection of an incubator and 
brooder factory at Seattle Wash. The 
is $100,000. W. A. Schleit is pres 


estimated 

cost 
The sawmill of the Edgewater Mill Co., Seattle, 

Wash., $50,000 


Loss 


was burned, June 18 


The packing plant of the E. H. Stanton Co., on 
the Trent Road, east of Spokane, Wash., 
Loss, $10,000, 


Repairs will be made at once 


was dam- 
aged by fire, June 27 covered by 
insurance 

The Northwest Ideal Package Co., Portland, Ore., 
recently with a capital of $250,000, 
is planning to construct a plant at Portland, for the 
manufacture of paper bottles and receptacles. The 
incorporators are: John Hampshire, J. F. Twohy 
and Peter B. MeCracken 


incorporated 
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The Balfour, Guthrie Co., Portland, Ore., has 
taken out a permit to rebuild its flour mill which 
was recently damaged by fire. Estimated cost of 
repairs $10,000. Noted June 20. 


The International Aeromobile Mfg. Co., Denver, 
Colo., is planning the construction of a factory at 
Portland, Ore. E. C. Steele is pres 


The Multnomah Mohair Mills Co., St. Johns, Ore., 
plans to construct a factory, 85x200 ft., adjoining 
its present factory Lewis I. Thompson, Yeon Bldg., 
Los Angeles, Calif., is arch 


Schultze, Robertson & Schultze, San Francisco, 
Calif., have purchased the old Turner Shipyards at 
Benicia, Calif., and will install new machinery at a 


cost of $50,000 


The California Enameled Brick & Tile Co., Los 
Angeles, Calif., is considering the construction of a 
plant to make brick and tile at Inglewood, Calif 


Estimated cost $50,000 


The Hammond Lumber Co., Los Angeles, Calif., 
has taken out a permit to erect a wood working mill 


on Alameda St. The estimated cost is $15,000 


C. G. Castruccio, Los Angeles, Calif., will soon 
begin the erection of a commercial garage and repair 
plant on Grand Ave., Los Angeles, Garrett & Bixby, 


Currier Bidg., Los Angeles, are preparing plans 


A. C. Musselman, Magalia, Calif., has acquired 
a tract of timber land near Magalia, and will erect 
a woodworking plant 


The American Beet Sugar Co., Oxnard, Calif., is 
planning the erection of a new plant at Oxnard for 
beet by-products. The 


the manufacture of esti- 


mated cost is $10,000. 


The Fernando Quarries Co., Union Oil Bldg., Los 
Angeles, Calif., is planning to build a rock crushing 
plant about four miles from San Fernando, Calif 


Susanville, Calif., plans to 
capacity of about 


The United Sugar Co., 


build a factory with a daily 


1000 tons 


CANADA 


The saw mill and power plant of the Rat Portage 
Cold Storage & Produce Co., at Kenora, Ont., were 
burned, June 30. Loss, $100,000, covered by in- 


surance 


The plant of the LeMay Sawmill Co., Lake Me- 
gantic, Que., which was recently destroyed by fire 
with a loss of $30,000, will be rebuilt. New equip- 
ment will be installed 


The Finger Lumber Co., LePas, Man., is planning 
to double the capacity of its mills and install new 
machinery 








New INCORPORATIONS 


GENERAL MANUPACTURING 


These companies have been incorporated to man- 
ufacture 

The Tremont Methuen, Mass.; 

Incorporators: 


Worsted Mills, 
textile fabrics Capital, $44,600 
john D. Emerson, Methuen, George D. 
Boston and Alfred C. Gaunt, Methuen, Mass 

Non-Refillable Bottle Co., Buffalo, 
Capital, $50,000. Incorpora- 
Westcott and J. J 


Simonds, 


Little 
N. Y.; glass bottles 
tors: R. A. Little, O. E 
all of Buffalo 

The Quality Mattress Co., Buffalo, N. Y.; 
tresses and furniture Capital, $12,000. Incorpora- 
tors: William F. Williams, 195 Bird Ave., Frank E. 
Williams, 95 Parkdale Ave. and James P. Schausa, 
1295 West End Ave., Buffalo, N. Y 
Manhattan, N. Y.; bottle 
covers. Capital, $4,000. Incorporators: Aaron Se- 
Henry Segall, 101 West 115th St., and Max 
51 East 129th St., New York, N. Y 

D. W. Beaumel & Co., Inc., Boro 
N. Y.; office supplies. Capital, $15,000. Incorpora- 
tors: Walter D. Beaumel, 504 Madison St., Brook- 
lyn, and Willis Fowler and William B. Hale, 40 Wall 
St., New York, N. Y 


The 


Lyon, 


mat- 


The Sanitop Co., Boro 


gall, 
Birkhahn, 
Manhattan, 
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The Dixie Match Co., Boro. Manhattan, N. Y.; 
matches. Capital, $10,000. Incorporators: Joseph 
Shapiro, 104 East 104th St., Abraham Redlich, 61 
Lewis St., and Bernard Ehrlich, 338 Houston St., 
New York, N. Y. 

M. Brodsky & Co., Inc., Boro. Manhattan, N. Y.; 
thread. Capital, $30,000. Incorporators: M. Brod- 
sky, S. Brodsky and E. F. Schiff, New York, N. Y. 

The Bestro Mfg. Co., Boro. Bronx, N. Y.; china 
ware. Capital, $5000. Incorporators: Albert Bron- 
ser, 1028 Daly Ave.,,Bronx, Joseph Michael and 
Jacob M. Michael, 146 West 12Ist St., New York, 
N. Zz. 

The Elesco Lace & Embroidery Co., West New 
York, N. J.; laces and embroideries. Capital, $50,000. 
Incorporaters, B. Goldwasser, J. Mayer and J. L. 
Cohen. 

The Penmonic Co., Jersey City, N. J.; silk and 
other textile fabrics. Capital, $600,000. Incorpora- 
tors: B. S. Mantz, L. H. Cunther and John R. 
Turner, 15 Exchange Pl., Jersey City. 

The Planter’s Mfg. Co., Clarksdale, Miss.; alfalfa 
flour and sisal hemp. Capital, $1,000,000. Incorpora- 
tors: W. P. Holland, C. W. Leeton and E. H. Mullens. 

The Akron Plate Window Glass Co., Akron, Ohio; 
glass. Capital, $5,000. Incorporators: Earl W. Mc- 
Cann, Harold W. McCann and Mabel M. Arnold. 

The R. & F. Shoe Co., Cincinnati, Ohio; sho&. 
Capital, $75,000. Incorporators: Samuel C. Cox, 
Harry J. Gill and John Schwartz. 

The Textile Belting Co., Cleveland, Ohio; belting. 
Capital, $100,000. Incorporators: Louis Englander, 
Judson J. Wickam and David B. Bowden. 

The American Rail Chair Co., Findlay, Ohio; rail 
chairs. @apital, $50,000. Incorporators: Horace 
K. Halliday, Charles J. Hosler and E. M. Cooper. 

The Luxury Chair Co., Chicago, IIl.; furniture. 
Capital, $10,000. Incorporators: Edwin A. Tome, 
Edwin H. Abbott and Eugene G. Fassett. 

The Chicago Umbrella Service Co., @hicago, Ill; 
umbrellas and parasols. Capital, $2500. Incorpora- 
tors: E. 8S. Bell, R. Marks, and Chester W. Church. 

The Roodhouse Pottery Co., Roodhouse, IIl.; clay 
Capital, $40,000. Incorporators: Henry 
James V. Porter and Charles W 


products. 
C. Worcester, 
Payne, Roodhouse, Iil 








a a) y ‘yar 
BusINnEss ITEM 
The Massillon Bridge & Structural Company at 
Massillon, O., has placed with Tate-Jones & Co., Inc., 
Pittsburgh, Pa., an order for the complete oil burning 
furnace equipment for its new plant. 





TRADE CATALOGS 


The Kelly Reamer Co., Cleveland, Ohio. Catalog, 
illustrated, adjustable reamers. Forty-six 3}x8} in. 
pages. 

Edgar T. Ward & Sons, Boston, Mass., 3 pampb- 
Adjustable screw cutting dies, small 





lets, illustrated. 
tools, Swiss files. 


The Alexander Milburn Co., Baltimore, Md., 
welding apparatus. Catalog, illustrated. Twenty- 
three 6x9 in. pages. 


V-iener Machinery Co., 50 Church St., New York. 
Catalog, Beam Shears Coping Machines, Bar and 
Angle Cutters, Illustrated, 29 pages, 9x12 in. 








FORTHCOMING MEETINGS 


American Institute of Metals (formerly American 
Brass Founders Association) Annual Convention, 
24, 25, 26, Hotel Iroquois, Buffalo, N. Y. W. 
W. Corse, Secretary, Buffalo, N. Y. 


Sept 


American Foundrymen’s Association. Annual 
convention, Buffalo, N. Y., Hotel Statler, Sept. 24, 
25, 26. Richard Moldenke, Watchung, N. J. 


“0, 2 


The 


reetng sec ond 


Institute of Operating Engineers. Regular 
Thursday of each month, Engi- 
ieties Building, New York City. H. E. 


neering Soc 
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Collins, secretary, 29 West Thirty-ninth St., New 
York City. 


American Society of Mechanical Engineers. 
Monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth St., New 
York City. 


Boston Branch National Metal Trades Associa- 
tion. Monthly meeting on first Wednesday of each 
month. Young’s Hotel. D. F. 8S. Clark, secretary, 
141 Milk St., Boston, Mass. 


Providence Association of Mechanical Engineers. 
Monthly meeting fourth Tuesday each month. J. A. 
Brooks, secretary, Brown University, Providence, 
RL 


New England Foundrymen’s Association. Regu- 
lar meeting second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania. 
Monthly meeting third Tuesday. Elmer K. Hiles, 
secretary, Fulton Building, Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club of Cleveland. 
Monthly meeting third Saturday. Philip Frankel, 
secretary, 310 New England Building, Cleveland. 
Ohio. 


Western Society of Engineers, Chicago, III. 
Regular meeting first Wednesday evening of each 
month, excepting July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, III. 

Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday ofeach month. Manufacturers’ 
Club, Philadelphia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 


American Society of Engineer Draftsmen. Regu- 
lar meeting third Thursday of each month. Walter 
M. Smyth, secretary, 116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“« Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week's issue. Answers 
addressed to our care, 505 Pearl 








St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 


ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
Lositivns. 





MEN WANTED 


Canada 

FOREMAN—Experienced in medium and heavy 
machining, must be first-class man. In writing give 
full particulars as to experience, and state salary 
Box 508, Am. Mach. 

TOOLMAKERS—tTwo or three first class; jig, 
fixture and die work. State wages expected and 
when you could start work. Apply Ross Rifle Co., 
Quebec, Canada. 

FOREMAN BRASS MOLDER—Man experi- 
enced in light and medium work, up to date shop, 
must thoroughly understand both melting and mix- 
ing. In replying state age and salary expected. 
Box 539, American Machinist 


expected. 


Connecticut 


MECHANICAL ENGINEER who is a good de- 
signer to take charge of a drawing room of six or 
Must be a good designer with ability 


seven men. 
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to direct others and also do designing himself. 
Good position for right man. Line of machinery, 
sheet-metal and wire working; also special automatic 
machinery. When answering, state experience in 
full with references. Box 547, Amer. Mach. 


District of Columbia 
ERECTORS FOR PANAMA GANAL—First- 


class men with experience as erectors for engine or 
machinery manufacturers. Entrance salary $140 a 
month. Free bachelor quarters, free transportation 
from New York. Must be American citizens under 
45 years of age. Write Isthmian Canal Commis- 
sion, Washington, D. C. 


Indiana 


TOOLMAKERS AND MACHINISTS, steady 
employment, good wages—no troubles. Indiana Die 
Casting Development Company, 311 McGill St., 
Indianapolis, Indiana. 

Massachusetts 

DRAFTSMEN—State experience and salary ex- 
pected. Address @hief Praftsman, General Elec- 
tric Co., Pittsfield, Mass. 

DRAFTSMEN—Several for special line of work. 
Young men having three or four years’ experience 
preferred. Good pay and permanent position if 
work is satisfactory. Box 541, Amer. Machinist. 

FOREMAN—An old established, well-known 
New England concern is enlarging its department 
for making up-set machine screws, both rolled 
and cut thread, and wishes a competent foreman 
for same. None but experienced men need apply. 
Please state experience, references and salary re- 
quired. All references strictly confidential. No 
references to present employers. without permission. 
Box 452, American Machinist. 


Michigan 


TOOL DESIGNERS—First class on Jigs and 
Fixtures, state age, experience and salary expected. 
Application will be treated confidentially. Box 545, 
Amer. Mach. 


New Hampshire 


ENGINE LATHE HANDS—experienced. Apply 
Sullivan Machinery Company, Claremont, N. H. 

MACHINIST, first class, with ability as a teacher, 
to instruct classes in machine work and forging in 
New Hampshire College. Apply to F. E. Cardullo, 
Durham, N. H. 

New Jersey 

DRAFTSMAN—Good man with experience in 
designing heavy and special machinery. State ex- 
perience and salary expected. Box 537, Am. Mach. 

New York 

MACHINISTS wanted to*sell Miller's Ma- 
chinists Hand Book. A. B. Miller, 1528 East 18th 
St., Brooklyn, N. Y. 

TOOL AND DIE MAKERS—Several first-class, 
accustomed to making moulds for die-castings, good 
salary and permanent. Box 538, Am. Mach. 

PATTERN MAKERS—Four, first class. None 
others need apply. Open shop, good wages and 
steady work. Standard Pattern Works, Rochester, 
_ Me 

DRAFTSMAN—First class detail draftsman 
wanted oy concern manufacturing electrical instru- 
ments; state age, experience and salary required, 
B. A., Box 59, 1570 Broadway, N. Y. City. 

OPERATOR-First-class horizontal boring machine 
operator on machine tool work; 39 cents per hour, 
permanent position and good opportunity for right 
man. State experience and references. Box 481, 
Am. Mach. 

OPERATORS—Two first-class horizontal boring 
machine operators, rate 37 to 39 cents per hour. Also 
a few bench and floor hands on machine tool work, 
Permanent positions anu good opportunity for first- 
class men. Ad. Box 525, Am. Machinist. 


SUPERINTENDENT AND FACTORY MANA- 
GER for drop forge company in New England doing 
a general jobbing business and making a line of small 
tools. Applicants should be competent to make esti- 
mates, design dies, tools and fixtures and to in- 
troduce modern methods of production. Good op- 
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portunity for a thoroughly competent and up to date 
ambitious man. Past experience should be stated 
fully, also present position and salary expected. 
All replies will be treated strictly confidentially and 
no inquiries made from present employers without 
consent of applicant. Address X Y Z, Am. Mach. 


Ohio 
DESIGNER—Jig and tool, capable. Must be 
experienced on machine tool work. Permanent 


position. Box 514, Am. Machinist. 

FOREMAN to take charge of assembling depart- 
ment on work similar to typewriter. The man tak- 
ing charge of this department must be able to con- 
trol 100 men and produce work that will be strictly 
high grade. For the right man there is a future sel- 
dom offered in the manufacturing world. All re- 
plies will be treated as confidential. State age, ex- 
perience, salary afd all particulars in first letter. 
Box 534, Am. Machinist. 

FIRST-CLASS machinists, toolmakers, die sink- 
ers, lathe, planer, drill press, screw machine, boring 
and milling machine Operators, wood and metal 
pattern-makers, brass polishers, buffers, finishers, 
millwrights, hammermen and blacksmiths, who wish 
to increase their opportunities, to register with the 
free Employment Department of the National Metal 
Trades Association, New England Building, Cleve- 
land, Ohio. 


Pennsylvania 


TOOL AND DIE MAKERS—Several, first-class, 
on typewriter and adding machine work. Give age 
and experience. Box 523, Am. Machinist. 

MECHANICAL DRAFTSMAN, first class, 
wanted as checker and designer for stationary gas 
and gasoline engines, thoroughly experienced in the 
line. Write full particulars, salary wanted, etc., to 
Box 548, Amer. Mach. 

DRAFTSMAN—A good man with no less than 
five years’ experience in drawing office, on machine 
tools, rolling mill work, and heavy machinery in 
general. Box 484, Am. Mach. 

MACHINE DESIGNER with shop experience 
wanted in a plant in small town in Schuylkill Valley 
of Eastern Pennsylvania. Advertisers design and 
build their own special machinery. Permanent po- 
sition to satisfactory man. Box 535, Am. Machinist. 

INSTRUCTORS in mechanical engineering and in 
mechanical drawing at an Eastern institution. Ap- 
plicants must be graduates of technical schools, pre- 
ferably with one or two years’ practical experience. 
Give full details of education, experience and salary 
expected. Box 489, Am. Mach. 

MECHANICAL ENGINEER, graduate of first 
class technical college. Should have at least two 
years’ practical experience, have good scholastic 
record and be strong in applying mechanical princi- 
ples to engineering problems. Subjects to be taught 
are Boilers, Steam Engines, Gas Engines, Graphic 
Statics of Mechanisms and Elements of Machine 
Work begins Sept. 18th and extends over 
collegiate year plus four weeks of summer term. 
For this work maximum initial salary is 
hundred. Send statement of experience and refer- 
ences to Professor Mechanical Engineering, Williams 
Hall, South Bethlehem, Pa. 

OPERATORS—The Monotype School is 
tained to train young men to meet the constant de- 
mand for operators of our type casting and com- 
these operators do so well that we 


Design. 


twelve 


main- 


posing machine; 
receive more applications for places than can be 
filled: these qualifications carry most weight: Com- 
mon sense, automatic machinery experience, printing 
office experience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who furnish 
the same information about themselves, and mention 
this paper. Lanston Monotype Machine Co., Phila- 
delphia. 
West Virginia 

ESTIMATOR, strictly high-class of machine time, 
one who is familar with and can figure on all classes 
of work. Box 532. 

MASTER MECHANIC, high-class, to take com- 
plete charge of all machinery and cranes in foundry 
and machine shop, also of all electrical equipment 
about the plant. Box 531, Am. Machinist 
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Wisconsin 


MEN WANTED—Because of the rapid growth 
in our business we are constantly on the lookout 
for keen, able and practical men in the various de- 
partments of our works. For men above the av- 
erage such positions offer splendid opportunities. 
In addition to our assembling rooms, we operate our 
own machine shops, drop forge plant, foundries and 
body works and invite correspondence from men 
whose experience convinces them that their ability 
is above the ordinary. One-third of our present 
employees have been with the management of this 
company from eight to twenty-six years. Address: 
“Factory Manager,"’ The Thomas B. Jeffrey Com- 
pany, Kenosha, Wisconsin. 

Foreign 


MACHINE TOOL SALESMAN for Austria, 
speaking German and Bohemian, capable of demon- 
strating efficiency of modern machine tools. Give 
details of past experience, state references, nation- 
ality, age, salary, etc., in applying to Box 423, Am. 
Machinist, 








Positions WANTED 


Illinois 
MACHINIST, 28, toolroom experience. Good 
on swaging and special automatic machinery. Em- 


ployed. Box 549, Amer. Mach. 
Massachusetts 
TECHNICAL GRADUATE, 40 years old, mar- 
ried, 15 years’ experience as foreman and depart- 
ment superintendent, a good executive, desires 
change. Box 529, Am. Machinist. 


EXPERT MECHANIC, with technical training, 
broad experience, designer of automatic machinery 
and labor saving tools. Good executive, desires 
responsible position. Box 521, Am. Machinist. 


MANAGER—Technical graduate, now industrial 
engineer for one of the best known firms of cost ac- 
countants engaged in business systematizing and 
efficiency engineering, desires a permanent position as 
manager of a small growing company manufacturing 
specialties. Six years’ shop, office, sales, and execu- 
tive experience with the largest machinery firms. 
Box 516, Am. Machinist. 

Michigan 

The services of a man with twenty years’ experience 
Automobile and Truck Manufacturing 
Manager or Superin- 

References. Loca- 
Mach. 


in Marine, 
can be secured for Factory 
tendent at a moderate salary 
tion non-essential. Box 536, Amer. 


New York 
MECHANICAL DRAFTSMAN, various experi- 
ence, wishes position. Box 551, Amer. Mach. 


MASTER MECHANIC, first 
capable in care and construction of buildings, ma- 
Age, 37. Desires change. Box 


class, thoroughly 
chinery and tools. 
546, Amer. Mach 

MECHANICAL DRAFTSMAN, ambitious and 
capable, wants situation; Corliss Engines, Air com- 
pneumatic tools and fixtures. A-1 refer- 
ences. Box 550, Amer. Mach. 

MACHINERY SALESMAN, with over 10 years’ 
experience, wants a position with established machin- 


pressors, 


Has successfully sold to large compan- 
American, 35 years 


ery concern 
ies all over the United States 
old. Box 540, Am. Machinist 


FACTORY SUPERINTENDENT by engineer; 


age, 43. Experience, 25 years (including 2} years in 
Europe) Machinist, chief draftsman, engineer, 
engineer salesman and factory superintendent 


Box 552, 


Highly recommended, at present engaged 
Amer. Mach 
MACHINERY SALESMAN with 


ence, judgment, acquaintance and thorough knowl- 


long experi- 


edge of modern sales method, desires to locate with 
machinery distributing. firm 
Highest credentials Energetic, Box 190, 
1570 Broadway, New York City. 


manufacturing or 
Address 


Ohio 
GENERAL FOREMAN or superintendent of a 
manufacturing plant; 15 years’ experience; location 


anywhere. “J. A.,"’ Am. Machinist 


$1 


Pennsylvania 
INSTRUCTOR of apprentice classes; machine 
wood-work, bench-work, drawing. Practical 
chanic. Box 542, American Machinist. 


me- 


Young man with technical training and practical 
experience in machine shop, its management and in 
sales department, desires to make a change. Is at 
present employed. Can give good references. Box 
527, Am. Machinist. 

Wisconsin 

MECHANICAL DRAFTSMEN—Several, good. 
Address Chief Draftsman, Steam Turbine Depart- 
ment, care of Receivers, Allis-Chalmers Co., West 
Allis, Wis. 

FACTORY MANAGER—Superintendent, young 
man, at present in charge of shop employing 500, de- 
sires change. Take full supervision of plant, analyze 
conditions, organize, systematize, and introduce best 
methods in general. Graduate engineer. Box 553, 
Amer. Mach. 





MIiscELLANEOUS 


Work for screw machines and gear cutter wanted. 
Box 775, Am. Machinist. 
press tools, jigs, fixtures, ete. Taylor- 
Rochester, N. Y 

Patents secured. C. L. Parker, patent attorney, 
990 G St., Washington, D. C. 


Punch 
Shantz Co, 


Work for 2x24 Jones & Lamson lathes and work 
for autoniatic gear cutters wanted. Box 267, Am. 
Machinist 

Address of firms doing high class custom tool, jig, 
work wanted. Wagner Electric Mfg. Co., 
Mo. 


and die 
St. Louis, 


For Sale—I wish to dispose of my patents, just 


issued, on nut tapping machine. For particulars, 


address Carl Baerwalde, Cleveland, Ohio. 

A Second Hand Scleroscope wanted, but must 
be in good order. Advise promptly what you have 
The Denver Rock Drill & Machinery Co., Denver, 
Colorado 

A great opportunity to obtain the right for the 
patented tachometer 
Meek, 165 Broad- 


manufacture of a well-known 
Communicate with Edward M. 
way, New York City. 


For Sale—Machine shop in town of 5000 in New 


Jersey. Large plot of ground. Price $5500; cash re- 
quired, $3500. Just adding a new line of work 
Box 487, Am. Machinist 

Canadian company, with modern equipment, 


manufacturers of woodworking machinery, wish to 
right to manufacture one 
Box 448, Am. Ma 


acquire the Canadian 


or two high grade wood tools 

First-Class Machine 
machine tools wants special 
Also 
Experimental Work 
Darien & Noble Sts., 


Shop equipped with modern 
machinery to manu- 
hand'e Model 


Machine Cx 


prepared to and 
The Darien 


Philadelphia 


facture 


For Sak —Discontinuing one of our lines of 


manufacture, we offer (subject to prior sale) at a 


very matena! reduc 10n In cost price all or any part 
Type “D 


round bars 


Chrome Vanadium Steel in 
Box 543, Amer. Mach 


of 4 tone of 
is and } 

One 40’ 'to48” Engine Lathe totake about 8’ b-tween 
Car Wheel 
One 30” upright 


centers One 48” to 54” Planer One 
One Car Wheel Press 
Send full description, speci- 
with 


New York 


Boring Mill 
Drill. Wanted at once 
fhceations 
Lines Flynn Co., 


and photographs if possible, lowest 


price SO Church St., 

horizontal, single tan 
” - 

four evele, 14° bore 15° stroke 


with Straub producer and 


For Sale Snow gas engine 
acting 
speed 225 r.p.m., 100 hp 
75 kw. 220 volt generator direct connected to engins 
also extra armature and switch board panel complete 
\ bargain for quick sale as 


dem, double 


all in good condition 
Rox 526 


we need the room 
Manufacturing Corporation having plant com- 
pletely equipped for stamped metal work, that 
running to full capacity, will 


at present is not 


consider combining with some other manufacturer 


who ean use these facilities, or will manufacture 
patented metal article on royalty Only substantia 
considered. Box 544, Amer. Mach 


propositions 
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Talks With Our Readers 


By The Sales Manager 


Is there anything not advertised in the “American Machinist 


that ought to beP 


We have called the Selling Section your ready 
catalog and reference, to which you can go 
for the things you want, just as the man goes 
to the card catalog of a great library to find 
what the library contains on the subject in 
which he is interested. 


Now when a man goes to a library, he glances 
over the names of the books listed, chooses 
the ones whose titles and contents seem most 
attractive, and sends to the book-stacks for 


these. 
But, he runs on snags—sometimes. 


* * * 


No library in all the world is altogether com- 
plete, with the possible exception of the Bib- 
liotheque Nationale at Paris. 


And likewise, quite possibly this Selling Sec- 
tion of the ‘“‘American Machinist”’ is not al- 
‘ together complete. 


If it is not, we want to make it so. 


We want to render it an absolutely unabridged 
guide and reference for anything to use about, 
around and in any way touching machine 
making plants. 


Therefore, we are going to do just what the 
libraries often do when they call on their 
readers to name books they think ought to 
be on the shelves. 


And we ask this question :— 


Is there anything you use, or have used and 
are likely to use again about your plant, that 
is not advertised in the “American Machin- 
ist’’? 


We do not refer to special brands of products 
as much as to kinds of products*themselves, 
for of course there may be things you used 
many years ago which are no longer manu- 
factured. 


You can refer to particular brands if you 
wish, but you can be sure if you tell us of any 
kind of product you use or want to use which 
is not advertised— 


We will get the best brand or brands of it 
made into this Selling Section. 


We're always talking about the way we can 
help you. 


Now here's a way you, the ‘“‘American Machi- 
nist’’ reader, can co-operate with us to help 
us. 


This help from you will be a help to the other 
“American Machinist’’ readers— 


And to those who will read the ‘‘American 
Machinist”’ in the future. 


So, do this— 


Look through the Selling Section from first 
page to last, and think. 


Then, if you note anything you believe ought 
to be there, which isn’t, which can be of use 
anywhere in your plant— 


Tell us about it—-please. 


+ * * 


Only reliable products can be continuously ad- 
vertised. 
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Manutacturing Zinc Address Plates 


The Montague Mailing Machinery Co., 
Chattanooga, Tenn., builds machines for 
automatically addressing and wrapping 
papers and magazines. The names and 
addresses placed on the wrappers are 
printed from small zinc plates 1344x3™% 
in. in size, the lettering being embossed 
on the plates in a small machine, some- 
what resembling a typewriter, called a 
typograph. 

The edges of these zinc plates are 
curled over in order to give them the 
necessary stiffness, and it is the pur- 
pose of this article to show how this is 
done on machines that literally turn 
them out by the million. 

There are two kinds of name plates 
manufactured, one being made from 2- 
in. strip stock and formed in six opera- 
tions as shown at Al, B1, C1, D1, E1 and 
Fil, Fig. 3, and the other kind is made 
from 1!-in. strip stock and is formed in 
four operations as shown at A2, B2, C2, 
and D2. The notch in the corner of the 
latter plate is made so that an index tag 
may be inserted and the address plates 
filed alphabetically or otherwise. 


METHOD OF PRODUCTION 


However, as the steps in the produc- 


By Ethan Viall 








Details of a_ specially built 
punch press with many unusual 
features for forming zinc address 
plates for use in mailing ma- 
chines. 

An engraving machine for cut- 
ting the stamps used in the plate 
embossing machines, or typo- 
graphs. 




















tion of the two pieces are so nearly alike, 
only the machine and dies used to form 
the latter will be described. 

For the benefit of those not familiar 
with the working of zinc, it will be well 
to state here that, owing to its tend- 
ency to crack or split, it cannot be formed 
in dies that would give perfectly satis- 
factory results on soft sheet steel, and 
the formation of a turned edge on the 
pieces described is not the simple proc- 
ess that it appears to be at first sight. 

Compound dies have proved utterly 
unreliable for the purpose outlined, and 
a system of follow-up dies that make it 
possible to finish a plate at each stroke 


of the press, has been designed. No 
suitable presses could be found on the 
market, and as several builders ex- 
pressed doubts about the feasibility of 
making the plates as designed, the com 
pany decided to make its own. 

At present, there are two machines in 
operation, one making the plates requir- 
ing the six operations, and the other the 
one requiring four, the latter machine is 
shown in front and rear views in Figs. 1 
and 2. 

The strips of zinc are fed in through 
the trough A, Fig. 1, by means of geared 
rolls at B, and the plate is blanked out at 
C, then it is fed successively to the dies 
D, E and F, which form the plate as 
shown in Fig. 3. 

The die at G is not a forming die, but 
is used to emboss the patent stamp on 
the plate. 

It will be noted that the blanking die is 
set higher than the follow dies; this is 
done so that the blank wiil drop down 
on the carrier which feeds the pieces 
along. The scrap left on top of the 
blanking die is knocked out of the space 
H by a knockout operated from the back 
as shown in Fig. 2. 

In this halftone A is the knockout rod 








Fic. 1. 


FRONT VIEW OF ADDRESS-PLATE MACHINE 

















Fic. 2. REAR View, SHOWING Drive AND GENERAL CONSTRUCTION 
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connected to the bell crank B, operated 
by means of the connecting rod C and 
the eccentric D on the shaft E. The shaft 
E is geared to the crankshaft at F, so 
that the knockout is worked at each 
revolution of the crankshaft. 
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tension or clearance of the rolls may 
easily be obtained. 

The feed rolls, of course, work only 
when the punch is up, the intermittent 


motion being obtained by means of a 
crank disk /], keyed to the same shaft 
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Fic. 3. STEPS IN THE PRODUCTION OF TWO STYLES OF ADDRESS PLATES 


The knockout rod has a spring plunger 
connected to the end in such a way that 
the scrap is shot out by a sudden blow 
and is not merely pushed out, as would 
be the case with an ordinary lever move- 
ment. 

The zinc strips are cut from sheets in 
a special multiple roller shear which 
trims the strips so accurately that the 
blanking die has nothing to do but shear 
the blank off and notch one end, which 
accounts for the scrap being knocked out 
at the forward end of the die only. 


Fic. 4. THE STRIP-FEEDING MECHANISM 


The mechanism which feeds the strips 
to the blanking die is clearly shown in 
Fig. 4. The strips are first run between 
the lubricating rollers A and B, and from 
them feed down the trough C to the rolls 
D and E, between which they pass to the 
blanking die. These two rolls are geared 
together at F, but the lower roll is sta- 
tionary, though the upper one can be ad- 
justed to a limited extent by means of 
the hand lever G, which operetes screws 
connected to each bearing of the upper 
roll, the connecting rod H working both 
screws in conjunction with the motion of 
the hand lever. In this way the desired 








THE 


STRIP-FEEDING MECHANISM 
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that operates the scrap knockout previous- 
ly described, and which is geared to the 
main crankshaft. The crank disk is eon- 
nected to a pawl arrangement at J by 
means of the rod K. The ratchet wheel is 
on the same shaft with the gear L, and in- 
termediate gears connect from it to the 
rolls. The working of this feeding 
mechanism is so timed that as the ram of 
the press rises the rolls are revolved 
and the strip is fed in against the stop of 
the blanking die. 

The same mechanism that works the 
feed rolls also operates the feed for the 
follow-up dies. An automatic electric 
switch, arranged to throw out the main 
clutch as soon as the stock runs out, is 
shown at M. 

As the formed plates leave the last of 
the follow dies, they are caught by 2 
feed wheel and stacked on end in a re- 
ceiving trough as shown at A, Fig. 5. A 
cast-iron sliding-block B keeps the plates 
upright; as this slides back it allows the ~ 
trough to fill. As soon as several hun- 
dred are rum into the receiver a boy re- 
moves them and shoves the block back 
so as to keep the plates upright as the 
receiver refills. 

The “stacking” wheel which carries the 
formed plates into the trough is oper- 
ated by the pulley A, Fig. 6, which is 
run by a twisted belt from the pulley B 
on the shaft C. The pulley D shown in 
this halftone is simply an idler used to 
keep the belt taut from the motor to the 
flywheel. 


THE ELectric CLUTCH RELEASE 


As the foot treadle starting the press 
is tripped, a dog catches 


the clutch 











Fic. 5. VIEW FROM OPPOSITE SIDE 
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mechanism so that the press continues to 
run until the clutch is released by means 
of a magnetic knockoff operated either 
by means of the automatic switch before 
mentioned, or the pressing of an emerg- 
ency button on the front of the ma- 
chine. 

The electro-magnet 


for the knockoff 


that releases the clutch and stops the 
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press is shown at E. The armature F is 
carried on a hinged lever G, which 
is made so that the effect on the lever H 
as the current is turned on, is that of a 
sharp blow, like that of a light hammer, 
and not a steady pull. This arrangement 
makes it possible to release the clutch 
with a much smaller electro-magnet than 
would otherwise be the case. 
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Fic. 10. PUNCHES, DIES AND PLATES IN 






Fic. 8. ENLARGED VIEW OF THE PUNCHES AND Dies 


VARIOUS STAGES 











THE AUTOMATIC SWITCH 


Returning now to the feeding end of 
the machine, the ingenious automatic 
switch used to send the current to the 
clutch-releasing magnet is shown en- 
larged in Fig. 7. In this halftone A is 
the feed trough and B the feed rolls pre- 
viously described. 

An electric contact point C is set into 
the hole D about '4 in. below the bottom 
of the trough and securely insulated from 
it. One wire of the electro-magnet is 
connected through a set of batteries to 
the contact point C and the other wire 
to the frame of the press. 

The post E is screwed into the side of 
the press ram, so that if, on the down- 
ward stroke, nothing is in the way, the 
spring F will enter the hole D, touch 
the contact point and complete the cir- 
cuit, which will release the clutch and 
stop the press. However, if a strip of 
stock is over the hole, the spring can- 
not touch the contact point and the cir- 
cuit is not closed. 

From this it will be seen that at the 
first down stroke of the ram, after the 
stock has been drawn into the rolls, the 
circuit will be closed and the press 
stopped. 

The advantage of placing the spring 
carrier on the ram, instead of on the 
frame of the press, is that as the stock is 
fed in on the up-stroke, the rolls have a 
chance to feed in the last length to the 
blanking die before the press stops, as 

















Fic. 9. PUNCHES AND Dies REMOVED TO SHow FEED 


Fic. 11. SMALL EMBOSSING MACHINE 
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only on the down-stroke can contact be 
made. 

The current for energizing the magnet 
is supplied by a set of dry batteries un- 
derneath the machine, which may be seen 
by referring back to Fig. 2. The same il- 
lustration shows the emergency push but- 
ton at J. 

THE Digs 

The set of punches and dies used in 
the machine is shown in Fig. 8. Here A 
is the blanking die with the scrap chute 
at B. The space C is not used on this 
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Fic. 12. LARGE-SIZE TYPOGRAPH 


job, though on the other machine, which 
forms the more complicated plate in six 
operations, all the spaces are used. The 
forming dies are shown at D, E and F 
and G is used to emboss the patent 
stamp, 
THE PLATE FEED 

A clear idea of the way the pieces are 
fed from one die to the other will be ob- 
tained from Fig. 9 which shows the press 
with all the punches and dies removed, 
with the exception of those for blanking. 

From this cut it will be seen that the 
pieces are fed along by means of the 
chain A on which the carrier points B 
are placed at regular intervals. This 
chain runs on sprockets and the drive 
sprocket is geared to the same mechan- 
ism that operates the feed rolls, so that 
the pieces are moved along one space at 
each up-stroke of the ram. The rod C 
acts as a stripper, the forming punches 
being slotted lengthwise to make room 
for it, as will be seen at B, C and D, 
Fig. 10. The blanking punch is shown 
at A and the plates in the different stages 
of formation are shown just in front of 
their respective punches, while the dies 
used are just back of the punches. The 
slots in the dies for the chain feed are 
also plainly shown. The hole in the 
punch block E is to hold the patent 
stamp. 


AN ENGRAVING MACHINE 


There are several models of the ma- 
chines used to emboss the names and 
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addresses on the zinc plates, one of the 
smaller sizes being shown in Fig. 11, 
and a larger and more expensive one in 
Fig. 12. In each machine the lettering 
is embossed on the plates by steel stamps 
carried in a wheel which may be revolved 
so as to bring the desired letter or char- 
acter into position to stamp the plate. 
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the engraving tool, by turning the handle 
C once around. This is repeated until 
all ten are finished, when they are re- 
moved and the chuck again refilled. 
The engraving tool is made of a piece 
of tempered drill rod held in the chuck 
at the lower end of the spindle D and is 
ground to a rather sharp pyramidal, or 
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13. ENGRAVING MACHINE 


four-sided, point. This tool revolves at 
high speed and is moved by a panto- 
graph system of levers, as the operator 
follows the master character with the 
point E on the end of the arm F. 
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Fic. 14. DETAILS OF THE SPINDLE AND 
CHUCKING ARRANGEMENTS 


These steel embossing stamps are en- 
graved in machines like the one shown 
in Fig. 13, which are the invention of 
U. G. Lee, the chief draftsman. 

The steel blanks are held ten at a time 
in the chuck shown at A, and one is 
engraved with whatever master character 
is set at B, then the chuck is revolved 
enough to bring the next blank under 






GRINDING THE TOOL 


As the tool dulls, it is moved down and 
reground without removing it from the 
machine. This is done in a very ingen- 
ious manner. At G is a small grinding 
wheel carried on the spindle H and run 
by a belt on the pulley 7. Now if the 
point E is placed over on the guide / 
and pushed back and forth along its 
Straight part, the engraving tool K in 
the spindle will be moved squarely across 


“the face of the grinding wheel, the act 


of moving the pantograph arm back to the 
guide, automatically swinging the tool 
away from the work and against the 
wheel. 
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An indexing device is provided on the 
spindle in order to grind the four sides 
of the point alike. This device consists 
of a piece L, 
with wide circular flutes between 


like a four-pointed star, 
the 
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tool is shown at E and the revolving work 
chuck at F. A plan view of the machine 
showing the arrangement of the panto- 
graph levers is given in Fig. 15. 

At A in this engraving is a galvano- 
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scope used to indicate contact between 
the work and the engraving tool, the 
pushbutton B being used to throw in the 
current from a dry battery when testing. 
as it would be useless to have the current 
on all the time. A number of these en- 
graving machines are in constant use for 
cutting the embossing stamps used in the 
typographs made by this concern. 








Tests of Electric Welded Bars 
By Wan. T. MAGRUDER* 


The accompanying tables are from tests 
made with a Toledo electric welding ma- 
chine and its products and form part of 
the thesis presented by H. L. Brightman 
and F. R. Garber, for their engineering 
degrees received in 1910 from the Ohio 
State University. Table 1 gives the 
average power and current consumption 
of the electric welding machine; Table 2 
gives the general averages of the strength 
tests of the bars both before and after 
welding, 


The bars tested were of four sizes, 34, 


*Professor of mechanical engineering, 








Fic. 15. PLAN VIEW OF ENGRAVING MACHINE the Ohio State University, Columbus 
| i i. 
| Amps Kw Ampere-| B.t.u 
Kw. Kw Effi- Cape nt per Kw Kw Seconds | hours per 
Size Prim. | Seconds Kw. K.V.. at jciency | Secondary n Sq.In per Seconds in per Sq.In. 
Stock |Amps. | Volts _Input | Seconds | Input beg | PF. | jaws % Voltage Weld in Weid | sq. in. | Supplied Secondary Sq. In. | per min. 
rt 27 ~ 85 . 30 8 = 8 1.95 2.29 85.2 1.4 a 71.9 6 3 ~ 1800 ‘ ~ 15,800 13 280 0) 71 l 730 
; 42 100 73.5 21.5 3.4 4.2 81.0 | 2.47 | 73.0 0.7 3400 17,500 12.25 380 276 100 | 725 
75 140 | 127 15 8.5 5.8 | 80.8 | 5.8 69.0 1.05 5900 19,200 18.3 416 290 77 1080 
| | 
90 160 250 22.2 | 11.3 14.4 | 78.5 | 7.15 | 63.3 1.13 6450 14,650 16. 26 572 362 92 | 928 
| | Grand Totals 16,787 14.95 282 82.5 S65 
TABLE 1. AVERAGE POWER AND CURRENT CONSUMPTION OF ELECTRIC WELDING MACHINE 
points, and when the arm F is swung => = => 
back, one of these flutes is brought in Nominal | Condition | Treatment Elongation | Reduction | Elastic Ultimate Welded E. I 
. . . " . ° Size of bar Pe r Cent Per Cent of area Limit Strength Original v. a 
contact with a disk which holds it in ; sender de Wet oe ER o- . = 
place as long as the spindle remains back 4 Original 3.8 o7000 | 91.200 ee 
with the tool against the wheel. When ' 10.6 =| 48.5 80,790 84.970 95.17 
° . . 2 oo we wir t) 
one side of the point is ground, the . Avesnme 10.3 | 51.9 83,680 87340 7 
spindle is swung forward and the star F 3 ae 24.5 | 5 39.070 57,150 6n 2 
turned one-fourth around and the next . 34 5 | 72.6 26 670 56, 180 16 8 
° 30.6 65.7 7.2 58, & 63.6 
side ground, and so on. 3 30.1 | 60.9 35,000 | 55.630 63.2 
Average | 32.4 69.7 | 34,450 56,860 m4 
THE SPINDLE DRIVE Ratio of Annealed to Original ( (P ‘ 7 Cent) 
31.5 | 135 <_ 
The tool spindle is driven by means of ¢ , Webtet | Senet 9.0 42.6 48,950 | 50 660 65.3 P 
a small motor M which is belted to the 1 8.7 | 26 6 | 56, 210 | 65,100 73 n6 4 
friction disk N. A pulley P with a spe- i ” 294 | 8.0 | 40,360 48.230 57 S40 
P ° : Average 6.21 | 18.0 47,450 56,480 64 ¢ S41 
cial shaped face transmits the motion to — , | | 
; D i Welded Ground 6.0 34.3 | 48,970 61,300 67.3 77.6 
the spindle. = } } “ “ 7.9 41.0 61.700 | 67.000 7¢ 79.7 
This method of driving the spindle is i 3.26 8.8 | 48,650 | 54.710 64.5 S77 
. : ~ i 1.65 | 3.98 38,400 48,700 57.5 x06 
more clearly shown in Fig. 14. In this — aas | 2 | 49430 | 57'920 te os a 
engraving A is the friction drive disk and aie a of Ground to Hammered 103 Per Cent 
. . ammerec 
B is the spindle pulley. It will be seen _a 3 Welded Annealed | 15 55.3 41,160 54,970 60 73.2 
; : $3 ae 8.5 51.2 37,760 57,250 65 6.3 
that by having the spindle pulley shaped i 10 - o's aap | oxuee -# 7. 
it i i , ; ™ 3.78 12.1 32,800 45.390 | 53.7 72.7 
as it is, the spindle may be moved all : Average 11.9 | 33.5 | 36900 51.540 | 59.2 7) 3 
that is necessary without getting it out Ratio of A to C=A =91 5 Per Cent 
+4 s | $s $ io « 4 = Yo ¢ ) Ie ‘% 
of contact with the friction disk. ane SrerCent | 
The upper end of the spindle is car- 2 ? Welded Annealed 14.1 35 40.400 | 55,560 | 61 73.8 
; . . ‘ } 7 . 15.3 44 38,700 55,130 | 62.3 70.9 
ried in a ball-shaped bearing C in a f | > 8 123 sno20 | an4ao | 57 +, 

: : 5 > O05 35.470 5,960 | 52.5 77 
bracket fast to the frame, while the lower i | “on ae 6} lus seavo | Siaes — mae 
end is carried in a somewhat similar Ratio B to A =99.4 Per Cent 

. Ratio B to F = 90.3 Per Cent 
bearing D on one of the pantagraph Total Average Welded Rars m 
| 8 26 | 6 ! 43.030 } 54.300 62.2 ‘48 


levers, which gives the flexibility of 
movement needed for this work. 


The chuck for holding the engraving 








TABLE 2 


STRENGTH TESTS OF BARS BEFORE 





AND AFTER WELDING 
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4, 34 and 4 in. round. They were all 
commercial, cold-drawn, machinery steel, 
commonly known as screw stock. The 
bars were separated into six grades and 
designated by the letters A to F inclusive. 

A, welded, hammered and annealed. 

B, welded, ground and annealed. 

C, welded and ground. 

E, original stock. 

F, original stock, annealed. 

The ends which were butt-welded to- 
gether were common sheared ends as 
cut by a rotary shear. Several days be- 
fore the bars were welded, the grease 
was cleaned off with gasoline. Thus, 
when the welding operation took place. 
the surface of the ends of the bars was 
bright, clean and free from rust. 

The method used in making the ten- 
sion test was that recommended by the 
French Commission. The standard test 
piece for material of varying diameter for 
round bars is found by the formula 
L = 8D, where L is the measured length 
on which the percentage of elongation is 
computed, and D represents the diameter 
of the bar in inches. 

CURRENT CONSUMPTION 

Table 1 gives the current consumption 
in ampere-hours per square inch of weld, 
and heat liberated in British thermal 
units per square inch of weld per min- 
ute. The general results indicate that 
the larger the bar the greater the current 
and power per unit-area per unit-time, 
and the higher the power per short in- 
terval the less the amount of energy con- 
sumed. 

STRENGTH OF THE WELDS 

Table 2 shows the relative strength of 
the welds compared with the original 
bars. The decrease in efficiency of the 
weld with an increase in diameter seems 
to be due to a proportionately smaller 
butting pressure during the time of weld- 
ing. Many of the pieces which broke 
did not break in the weld but at a short 
distance from the weld; that is, in that 
portion of the metal which had been more 
or less affected’ by the welding heat. 
All pieces whieh broke less than % in. 
from the weld were considered as broken 
at the weld. Out of a total of 172 
welded pieces that were tested 41, or 24 
per cent. did not break in the weld. 

The process of grinding the fin shows 
a slight advantage over the process of 
hammering, but this is so little in amount 
that it can hardly be called an advant- 
age. The percentages of strength of the 
welded bars to the original vary from 
52.5 to 76 with an average of 62.6 (see 
next to the last column in Table 2). 








Early Machine Building in 
Newark 
EDITORIAL CORRESPONDENCE 

In the belief that most of us are more 
or less interested in the development of 
the machine industry in different local- 
ities, and are glad to occasionally refresh 
our memories as to the pioneers who 
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have made possible the industries of the 
present day, we have endeavored to col- 
lect from various sources some of the 
interesting features in connection with 
machine development in various locali- 
ties. This information will appear in the 
AMERICAN MACHINIST from time to time. 

It is hardly to be expected that these 
will be either complete or absolutely cor- 
rect in spite of the effort to accomplish 
both. In too many cases there is noth- 
ing but the uncertainty of human memory 
as the source of information and those of 
use who realize the disheartening rapid- 
ity with which we forget events that 
ought to make an indelible impression 
upon us, appreciate how easily men may 
be honestly mistaken and positively re- 
member things which never happened. 

While it is our endeavor to give full! 
credit where it belongs, all who have at- 
tempted the réle of historians, know the 
difficulty if securing positive informa- 
tion and the very natural tendency to 
credit one’s ancestors with accomplish- 
ments of which they could never have 
been guilty. 

While we cannot, of course, devote 
too much space to matters of this kind, 
we shall be glad to receive further in- 
formation and corrections, as it is our 
desire to give the actual facts of the case 
as far as possible, and simply to show 
that the development of the machine in- 
dustry has not been confined to any one 
locality, but has sprung up in various 
places in response to a demand for ma- 
chinery of different kinds. 

SETH BOYDEN 

Beginning with Newark, N. J., for no 
particular reason except that it has been 
made easy through the codperation of 
Fred L. Eberhardt, president of the Gould 
& Eberhardt Co., we very naturally be- 
gin by mentioning Seth Boyden, who was 
born Nov. 17, 1788, and lived until March 
31, 1870. 

While he was interested at various 
times in many branches of industry, he 
was a pioneer in this country in the pro- 
duction of cheap nails, patent leather, 
malleable-iron castings, locomotives, and 
steam machinery in general, and also as- 
sisted Prof. Morse in his early experi- 
ments with the telegraph. A life-sized 
bronze statue in Washington Park, New- 
ark, N. J., is said to be the only statue 
this country erected to the memory of a 
workingman. 

According to the best information we 
can obtain, Seth Boyden built a number 
of machine tools for his own use in mak- 
ing locomotives and other machinery but 
did not build them for sale. Perhaps 
his greatest achievement was the build- 
ing of the two locomotives, “Essex” and 
“Orange,” for the old Morris & Essex 
R.R. which is now a part of the Lacka- 
wanna system. 

GouLp & EBERHARDT 


Of the machine-tool firms, probably 


the Gould & Eberhardt Co. can trace its 
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ancestry farther back than any of the 
others. The following pedigree shows its 
growth since 1833: 

1833. E. Gould in Hedenburg Works, 
Newark, N. J. 

1857. E. Gould & Co.—Ezra 
Stephen D. Gould (brothers). 

1862. Gould Machine Co.—Frank and 
Roscoe, two tons of Ezra. 

1867. E. and R. J. Gould, Ezra and 
Roscoe J. 

1877. E. Gould & Eberhardt, 
Gould and U. Ulrich. . 

1883. Gould & Eberhardt, who were 
incorporated in 1900. 

Watts, CAMPBELL Co. 

Another of the old concerns in Newark 
is the Watts, Campbell Co., which started 
in 1850, under the name of Watts & Bel- 
cher, and was succeeded in 1865 by Geo. 
Watts, who changed the name to the 
Passaic Machine Works and built plan- 
ers, shapers, lathes, drilling machines, 
special tools for pump works and other 
purposes, boring mills and steam engines. 
In 1865 this became Watts, Campbell 
& Co., and in 1883 the Watts, Campbell 
Co. as at present. This company has 
not built machine tools for many years. 

NEWARK’s OLDEST MACHINE SHOP 

The Renton Iron Works is credited with 
being one of the oldest, if not the old- 
est machine shop in Newark, building 
engines and machine tools. Unfortunately 
we have not been able to secure any 


and 


Ezra 


definite information in regard to this 
company. 
Cyrus CurRIER & SON 
Davis, Currier & Sanford started a 


general machine shop in 1842, Davis 
dropping out in 1848. In 1855 the firm 
became Currier, Jacobus & Davis. In 
1858 Davis again disappeared from the 
firm name, which was changed in 1860 
to Cyrus Currier, and in 1880 to Cyrus 
Currier & Son, this company being in- 
corporated in 1909. 

The firm of Currier, Jacobus & Davis 
built quite a number of lathes and drill- 
ing machines, and when A. J. Davis left 
the firm in 1858, he made a specialty of 
machine tools, while the old firm con- 
tinued a general machine-shop business, 
making paper machinery its principal 
work. 

A. A. Poot & Co. 

Starting in 1873° and continuing for ten 
years, the firm of A. A. Pool & Co. built 
universal and plain millers, engine 
lathes, bench lathes and small tools, 
electric work and special machinery for 
various purposes. The moving spirit was 
Alexander Vanderpool, who evidently 
dropped the front part of his name to 
shorten it for business purposes. 

SLOAN & CHACE 

The Sloan & Chace Manufacturing Co., 
Ltd., had its origin in 1872, being es- 
tablished by Geo. Hart. It became the 
firm of Hart & Sloan, then C. T. Sloan 
& Co., then Sloan, Chace & Co., its 
present name being adopted in 1894. 
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Speeds of Economical Lathe Drives 


By A. G. Popcke* 


It is often stated that individual drive 
will increase production and reduce 
losses by eliminating line-shaft friction. 
Individual drive alone will not do this; 
the motors must be properly applied. Be- 
fore applying a motor, a study of the 
speed of each machine which is to be 
motor driven must be made, to see 
whether the present speeds are the most 
economical for the work which is being 
performed. Investigations made show 
that in many cases the speeds obtained 
on machine tools, even if they are motor 
driven, were such that the operator is 
continually working at a disadvantage. 

Before applying motors, therefore, a 
thorough study should be made of the 
speeds that are required on a machine 
tool. To illustrate the method of pro- 
cedure the lathe will be discussed. The 
speed range on a lathe is determined bv 
the diameters worked upon and the cut- 
ting speed required, which depend upon 
the nature of the work. 

There are two general classes of work 
on lathes: That done when manufactur- 
ing standard parts in large quantities, as 
in the majority of manufacturing shops; 

_and that required on jobbing and repair 
shops where a large variety of work must 
be done on any one tool. It is neces- 























Speed Spindle Speed 

Ratio in —— msnuiisieinnd 

Terms of y 
Controller} Minimum Back Gear, | Back Gear, 
Notch Speed In Out 
1 1.00 5 25 
2 1.10 5.5 27.5 
3 1.21 6.1 30 
4 1.32 6.6 33 
5 1.45 7.3 | 36 
6 1.59 - 4 ee 
7 1.75 8.8 | 44 
8 1.92 9.6 | 48 
Q 2.10 10.5 | 53 
10 2.31 11.6 | 58 
11 2.53 12.7 | 6 
12 2.78 14.4 70 
13 3.05 15.3 76 
14 3.36 16.8 MM 
15 3.68 18.4 92 
16 4.00 20 100 
' 
TABLE !. MOTOR-DRIVEN LATHE SPEEDS 








sary to have economical speeds at all di- 
ameters within the range of the work 
done. Let us analyze the speed require- 
ments. The most important points to be 
considered in connection with the speed 
of the lathe are: Diameter worked upon; 
spindle speeds determined by maximum 
cutting speed at minimum diameter; min- 
imum cutting speed at maximum diame- 
ter; speed range of motor; back gear 
on lathe; speed increments. 

The diameters worked upon are me- 
chanically limited by the swing of the 
lathe. It will be shown that there are 
other limitations if economy of operation 
is considered. The spindle speeds must 
be such that economical speeds can be 
obtained on all diameters worked upon. 
The maximum cutting speed at the small- 
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The spindle speeds must be 
such that economical speeds can 
be obtained on all diameters 
worked upon. 

The gap in speed between the 
highest speed with back gear in, 
and the lowest speed with the 
back gear out, should never ex- 
ceed 50 per cent. and should be 
between 15 and 25 per cent: It | 














is better to sacrifice the limiting 
speeds, which are used less fre- 
quently. 

Choosing the most suitable 















speed by means of calculated 
tables. 





West- 
Manufacturing Co,, 
Penn. 


*Industrial electrical engineer, 


inghouse Electric & 
East Pittsburgh, 


est diameter fixes the highest spindle 
speed, and the minimum cutting speed at 
the maximum diameter fixes the lowest 
possible spindle speed. 
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speed the spindle speed of the lathe must 
be 100 r.p.m. If a 4 to 1 motor is used, 
the spindle speed when the motor runs 
at its lowest speed, is 25 r.p.m. Thus 
spindle speeds of 25 to 100 r.p.m. can 
be obtained without the back gear. 

To obtain the lower speeds, the back 
gear on the lathe is used. The lowest 
spindle speed required is 5 r.p.m. The 
back-gear ratio on the lathe must, there- 
fore, be 5. With the back gear in, speeds 
from 5 to 20 hp. are obtained. 

The gap in speed between the highest 
speed with back gear in, and the lowest 
speed with the back gear out, is 20 to 25 
r.p.m., or 25 per cent. The importance of 
this is often overlooked on lathes and 
other tools where back-geared parts are 
used. The break in speed usually takes 
place at a point making it impossible to 
obtain economical cutting speeds on the 
diameters worked upon the greater per- 
centage of the time. It is, therefore, very 
important that this gap is not too great. 
It should never exceed 50 per cent., and 
should be between 15 and 25 per cent. 
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Lathe No.. 
16” turret 


Size 


Speeds + Gear out: 
Maximum 
Minimum 

Back gear ratio 


360 530 
182 . a 


3.75 12 


Speeds—Gear in 
Maximum 
Minimum 47 

Gap in speed—per cent 9) 


96 44 
7.25 


105 


Work—Diameters 

Minimum ‘a 

Maximum 6 
Maximum speed at mini- 

mum diameter 94 
Minimum speed at maxi- 

mum diameter 74 


1” 
10 


139 
19 


Cuttigg speeds not obtain- 
able: 
On 1” diameter 
On 2” diameter 
On,3” diameter 
On 4” diameter 


20-— 40 12-23 
53-105 25-50 
75-150 35-70 
: 415-90 


16x48” 


TABLE 2. ANALYSIS OF LATHE SPEEDS 





It is better to sacrifice the limiting 
3 4 5 6 
16’x36"" 16x36” 18''x36” | 18x24 
580 624 556 | 830 
143 | 114 140 300 
7.5 8.8 10.7 5.7 

| 
77 71 52 145 
19 13 12.5 52 
RS j 61 170 107 
| 
" 9” ' ; 
~ 16 5 q 
| 
152 326 73 109 
40 S56 OST 16 6S 
25- 40 20- 25 14- 38 38- 54 
40— 75 40-— 70 28-— 76 | 79-171 
60-100 


42-114 
™ 


60-110 


AS THEY EXISTED 








SETTING THE SPEED RANGE 


Suppose a 24-in. lathe is required to 
work on diameters ranging from 4 to 24 
in. To obtain 100 ft. per minute on a 
4-in. diameter requires a spindle speed 
equal to 100 r.p.m. This will be the high- 
est spindle speed required on the lathe. 
To obtain 30 ft. per minute on the 24-in. 
diameter, the spindle speed must be 5 
r.p.m. This will be the lowest speed 
required. Thus speeds from 5 to 100 
r.p.m. are required, and the maximum 
speed is 20 times the minimum. 

With an adjustable-speed motor, a 
speed range of as high as 4 to 1 can be 
successfully obtained, the motor develop- 
ing rated horsepower at all speeds. In 
the ahove example the motor must be so 
geared that when running at its maximum 


speeds; these are used less frequently. 

The speed increments with a 4 to | ad- 
justable-speed motor, operated with a 
controller having 16 speed changes, give 
10 per cent. increments, that is, the geo- 
metric ratio is 1.1. Table 1 shows the 
ratio which each speed is to the minimum 
and also shows all the spindle speeds ob- 
tainable on the lathe discussed. 

With line-shaft drive, using cone pul- 
leys, the speed increments when two 
countershafts are used, are ratios of from 
1.25 to 1.50. If one countershaft speed 
is used, this ratio is 1.80 to 2. To 
get the same close speed adjustment as 
with the adjustable-speed motor, three 
or four countershaft speeds must be used. 
This means three or four friction pul- 
leys with the additional pulleys on the 
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mainshaft, and additional belting to drive 
the pulleys. 

To illustrate the importance of the 
above statements, refer to Table 2, which 
gives data on lathes operating in a large 
railroad shop. 

Consider, for example, lathe No. 5. 
There is a gap in speed of 107 per cent. 
(ratio 2.07) between the lowest speed, with 
the hack gear out, and the highest speed, 
with the back gear in. The result is that 
on a 2-in. diameter, the one mostly 
worked upon, no cutting speed can be 
obtained between 28 and 76 ft. per min- 
ute. The most economical speeds for the 
work done lie between these. 

As low a speed as 15 ft. per minute can 
be obtained on a 5-in. diameter. Lower 
speeds than 50 ft. per minute are never 
required on this diameter, and on !%-in. 
diameter a speed higher than 100 ft. per 
minute is not required. The spindle 
speeds, should, therefore, be: Minimum, 
40 r.p.m.; maximum, 800 r.p.m.; or a 
range of 20 to 1. 

With a 4 to 1 adjustable-speed motor, 
the speeds, with the back gear out, will 
be 800 to 200, and with the back gear in, 
will be 40 to 160 r.p.m. The back-gear 
ratio on the lathe will be 5 and a break 
in speed will occur between 160 and 200 
r.p.m.; this is a 25 per cent. increment. 
Table 3 shows how these lathes were 
changed to make them more efficient for 
the work they were doing. 


ECONOMY DEPENDENT ON EFFICIENT 


SPEEDS 


These results indicate that in order to 
obtain the most economical results by 
utilizing the most efficient cutting speeds, 
it is best to use certain lathes for a cer- 
tain range of diameters, and have a close 
speed adjustment throughout this range. 
It is bad policy to try to work upon too 
large a range Of diameters on one lathe. 
A shop is usually equipped with a suffi- 
cient number of lathes so that certain 
lathes can be used for a definite range of 
diameters, the range being smaller than 
the swing of the lathe permits. Instead 
of using all 18-in. lathes for diameters 
of less than 1 to 18 in., the lathes should 
be equipped with different speed ranges 








Max. Diam 
Spindle Minimum at These 
Spee Spindle Min. Speeds 
for 100 Ft Speed, for 30 Ft 
Minimum | per Min. at lé tol per Min 
Diameter, Min. Diam Range, Cutting Spd., 
Inches R.p.m R.p.m nches 
; S00 SO 2.3 
1 100 | 25 1 6 
2 200 12.5 92 
3 135 RS 5 3.5 
i 100 6.3 IS 3 
78 19 23.5 
i 65 10) 20,0 
7 oo) 3.4 aa 
S 18 2.0 38 
) 14 2.75 | 42 
10 10 2.5 46 
. | 
TABLE 4. ECONOMIC RANGES OF WORK- 


ING DIAMETERS 
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and the work should be done on the lathe 
best suited to the diameters for which it 
has been equipped. 

With a 4 to 1 adjustable-speed motor, 
the most economical range of spindle 
speeds is 16 to 1, because with a 4 to 1 
back gear, there will be no large incre- 
ment in speed, between the highest speed 
with back gear in, and the lowest speed 
with back gear out. This case is illus- 
trated by lathe No. 1, in Table 3. Under 
these conditions for a maximum speed of 
100 ft. per minute at a minimum diame- 
ter, and a minimum speed of 30 ft. per 
minute at a maximum diameter, Table 4 
shows the range of diameters. These are 
independent of the size of the lathe. 

Suppose a shop does lathe work rang- 
ing in diameter from ™ to 48 in., which 
can be divided into the following sizes, 
based on diameter (shown in Table 5): 
6 to 48 in., 5 to 24 in., 4 to 16 in., 2 to 
10 in., 1 to 5 in. and % to 3 inches. 

The shop is equipped with three 16-in. 
lathes, three 18-in. lathes, two 24-in. 
lathes, one 36-in. lathe and one 48-in. 
lathe. These lathes should be equipped 
with 4 to 1 adjustable-speed motors 
and back gears to handle efficiently these 
diameters, as shown in Table 5; the 
lathes are equipped to fulfill the require- 
ments given in Table 4. With this ar- 
rangement, the correct speed can always 
be obtained. 

If brass, copper or other alloys are 
turned, a higher cutting speed must be 
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obtained. In general, the speeds are 
twice as high as those required for steel. 
Hence, if a lathe is used for these only, 
its speed should be twice those given in . 
Table 4, in this case. Provision must 
only be made for the higher speeds on 
lathes where small diameters are worked 
on. On the larger diameters, a sufficiently 
high cutting speed can be obtained on all 
lathes. 
CHOOSING THE CORRECT SPEED 

After the speeds of a tool have been 
properly laid out, it is mecessary that a 
method be adopted in the shop to use 
the equipment properly, so that maximum 
economy in operation is actually obtained. 
The following outlines a method which 
can be used for this purpose. Refer to 
Table 6. This table shows: 

The feeds in inches per revolution used 
in cutting cast iron, machine steel, tool 
steel and brass, based on the use of high- 
speed cutting tools. 

The cutting speed to be used with a 
certain feed. 

The diameter of work done, in inches. 

The spindle speeds to obtain the cut- 
ting speed given at head of column, when 
working on the diameter indicated in the 
left vertical column. 

For roughing work, a heavy feed and 
low cutting speed are used, and when 
doing finishing work a light feed and cor- 
respondingly higher cutting speed are 






































vi se | 

Lathe No | 1 2 3 | 4 5 6 
Siz 16” turret 16’’x48” 16x36” 16x36” 18x36” 18x24” 
Speeds Gear out 

Maximum 400 400 400 200 - 800 800 

Minimum 100 100 100 50 200 200 
Back gear ratio 4 5 5 5 5 5 
Speeds—Gear in 

Maximum 100 80 80 40 160 160 

Minimum 25 20 20 10 40 40 
Gap in speed, per cent 0 25 25 25 25 25 
W ork— Diameters 

Minimum i yd 1 2” ta oe 

Maximum oe 10” 16” | 5” 5” 
Maximum speed at mini- 

mum diameter 100 10 100 100 } 100 | 100 
Minimum speed at maxi- | 

mum diameter 41) 50 40 40 50 50 
Cutting speeds not obtain- | 

able 

On 1” diameter. 21-26 21-26 1-13 42-43 42-53 

On 2” diameter. 42-52 42-52 21-26 84-106 84-106 

On 3” diameter 62-78 62-78 33-39 - 

On 4” diameter 44-52 a -—S 

TABLE 3 ANALYSIS OF LATHE SPEEDS—AS THEY SHOULD BE 

Size lathe 16” 16” 16” a 18” 18” 24” 24” 36” | 48" 
Equipped for 

diameter of 4°23") 1%-4.6"| 2°-9 2”) 2”-9.2"| 2-9 .2” 4-18") 4” 18”) 5/’-23""| 7-34" 10”-48” 

6-48” | x x x 

=e | 5-24” . .- 2m 

ES | 4-16” : s | s | 

zy 

a= | 2-10" x x x 

tt —— 

“4 & 1- 5” x x x 

. = 

te & } ad x 

:5 
aay, | 

Note.—The crosses indicate the lathe which should be used 


TABLE 5 


METHOD OF DIVIDING WORK ON LATHES 
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employed. For example, when working 
on steel doing roughing work, a feed of 
0.09 in. per revolution is used; the cor- 
responding cutting speed to be used is 
40 ft. per minute. If the work is done on 
an 8-in. diameter, the spindle speed must 
be 20 r.p.m. (see table). When doing 
a finishing operation on the same job, a 
feed of 0.02 in. per revolution is used and 
the cutting speed should be 100 ft. per 
minute, the required spindle speed being 
50 revolutions per minute. 
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A useful addition can be made to this 
table. Referring to Table 1, each notch 
on the controller for the adjustable-speed 
motor has two corresponding spindle 
speeds, one with the back gear of the 
lathe out, and the other with the gear on. 
This table shows just what notch the con- 
troller must be on and whether the gear 
should be in or out, if a certain spindle 
speed is desired. 

Combining this information with that 
previously specified, we obtain Table 6 














a | 
cast | | 
° iron whe 0.18 | 0.14 0.11 0.09'0.08 |0.07 0.06 0.055 0.043 0.036 
-" Ma- 
= ch'y 
rs steell 0.17 | 0.12 | 0.09 |0.075/0.06 |0.055/0.0450.04 0.0350.03 0.025 
bor Tool | | 
2 steel] 0.10 | 0.07 | 0.05 (0.04 |0.033/0.028)0.025 0.022 0.02 0.016 0.012 
Brass | ; ' 20 10.17 |0.14 10.12 0.11 0.10 0.08 0.06 | 0.05 | 0.03 | 0.02 
| | 
he | 
Cutting | | 
speed 2 =6|| «(3 40 50 60 70 80 | 90 100 =125 150 200 250 | 300 
J u 





j 160 240 | 320 100 | 180 ©6560 

























































































l ; SO 120 160 200 | 240 280 
14 | 
2 40 60 8O 100 120 140 
6 11 14 16 
3 30 45 60 75 90 105 
3 7 11 | 13 15 16 
4 20 30 40 | 50] 60 70 
16-a 3 S &§ 4 il 12 
5 a 16 24 | 32 40 | 48 56 
15-a 2 5 7 9 11 
6 3.3 20 27 33 40 17 
13-a 3 5 9 
7 11.4 17 23 28 34 40 
10a 14a 2 4 6 
S 10 15 20 25 30 35 
9-a 13a 16-a 1 5 
9 8.9 13.5 17.8 22 27 31 
7-a 12-a| 15-a 16a 3 
10 7 12 16 20 | 24 28 
6a ll-a | 14a _ 16-a) 1 2 
—}— * ———— 
11 7 11 6 |}18.2] 22 | 25.5 


3 14 5 
5-a 10-a | 13-a_ 15-a/ 16-a 1 
12 6.7 10 13.4 16.8] 20 23.5 
4-a 9-a 12-a 14-a 1l6-a 1 














Diameter in inches 











13 6 2 9.3 12.4 | 15.51 18.6 22 
3-a 8-a il-a 13-a/15-a 16-a 

14 5.7 8.5 11.3 | 14.2 17 20 
a 7-a 10-a_ 12-a/\l4-a 16-a 

15 > Ss 10.7 13 16 18 














17 4.7 4 9.4 11 
4-a 8a | 10-a\12-a 14-a 
1S 4.5 6.38 9 11.3/)13.5 15.8 
4-a 7-a 9-a |12-a 13-a 
19 4.2 6.3 8.4 10.5/12.6 14.7 
3-a 6—a | 9a | Ill-a/l2-a 
20 4 6 Ss 10 12 14 
3-a 6-a 8a |10-a 12-a 
25 3.2 Fe 6.4 8 96 11.2 
a 6-a| 8a 9 
30) 27 4 5.3 6.7 | 8.0 9.3 
2-a 4a 6a 
40 2 3 1 5 6 7 








TABLE 6. RELATION BETWEEN FEEDS, C 


640 720 800 1000 1200 | 1600 2000 2400 






























































320 | 360 400 
160 | 180 | 200 250 = 300 400 500 600 
120 135 150 188 | 225 300 375 450 
80 90 100 | 125 | 150 | 200 250 300 
14 15 16 
64 72 80 100 120 160 200 240 
12 | 14 15 16 
54 60 67 s4 100 134 167 200 
il 12 13 14 16 
146 6} «O61 57 71 8&5 114 142 171 
8 9 10 12 14 
40 | 45 50 63 75 100 125 150 
6/7/19] /] 43 | 06 
|—— a ae EE 
36 40 44 55 66 88 110 132 
5 6 7 10 12 15 
32 36 40 50 60 80 100 120 
4 5 6 9 11 14 16 
29 33 36 45 54 72 90 108 
3; 4 5 7 9 13 15 
27 | 30 |33.5; 42 50 67 84 103 
2 i; 3 q 6 8 12 14 16 
25 28 31 39 47 62 78 93 
I 2 3 6 8 il 13 15 
3 25.5 | 28.5 35 13 57 71 85 
1 1 2 5 7 10 12 14 
21.4; 24 27 34 41 dA 68 81 
16-a 1 2 4 6 9 12 14 
20 22.5 25 31 38 “1 63 75 
16-a 16-a 1 3 6 8 8 | 13 
18.8 21 23.5 29 35 47 Se) 71 
15-a _ 16-a 1 3 5 s 10 
18 20.3 | 22.5 28 34 5 na) OS 
15-a 16-a I6-a 2 4 7 10 12 
i6.8, 19 21 | 26 | 31 42 53 63 
14-a 15-a 16-a 1 3 6 9 il 
16 18 20 25 30 40 Oo 60 
14-a 15-a 16-a 1 3 s 10 
12.8 14.4 i6 20) 24 32 40 48 
ll—a 12-a 14-a 16-a 1 6 s 
10.7 12 |13.3/16.7| 20 27 33 40 
9a 0a lil-a 14-a 1l6-a 2 4 6 
s 9 10 12.5 1S 20 25 30 
6a 8a %a ll-a 13-a loa 1 3 


UTTING SPEEDS, DIAMETERS OF WORK, 


AND SPINDLE SPEEDS ON LATHES 


Also the Controller Notches for the Proper Cutting Speeds. 
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complete. The numbers written under 
those indicating the spindle speeds repre- 
sent the number of the controller notch to 
be used for the lathe considered in Table 
1. The sub-a after a number means that 
the back gear should be in. For example, 
to obtain 50 ft. per minute on a 10-in. 
diameter the back gear must be in, and 
the controller must be set on notch 16, 
or to obtain 90 ft. per minute, when cut- 
ting a 7-in. diameter, the controller must 
be on notch 9 and the back gear must be 
out. 

With this method, it is a simple matter 
to get a predetermined condition in ac- 
tual shop practicé. A chart, similar to 
Table 6, should be mounted on each lathe 
so that the operator can easily refer to it 
and obtain the most economical speed 
for the work done. 








A Cutter Holder For Boring 
Bars 


The illustration shows a form of cut- 
ter holder used by the American Steam 
Gauge & Valve Manufacturing Co., Bos- 
ton, Mass., for holding cutters in the end 
of boring bars used in turret lathes. 

A plain slot is cut centrally across the 
end of the bar for the cutter, which has 
a curved recess cut centrally in one side, 
as shown at A, for perhaps half an inch, 
to afford a substantial footing for the 
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METHOD OF HOLDING CUTTER IN Box 


circular washer which is held against 
the end of the bar by the setscrew shown. 
This washer has a projecting strip on 
one side which rests against the bar, the 
opposite end feeding on the bottom of the 
recess in the cutter. 

One side of the washer is flatted, as 
can be seen, to allow a quarter turn after 
the setscrew has been loosened, to avoid 
the necessity of entirely removing it in 
order to take out or to replace the cutter. 








The 2,100,000 freight cars of the rail- 
roads of the United States, valued at 
$2,500,000,000, and capable of holding 
147,000,000,000 Ib. at a time, are suffi- 
cient to form a single train around the 
earth at the latitude of Chicago. In them 
are hauled annually over 1,500,000,000 
tons of freight, each ton of which is car- 
ried 151 miles. This is equal to haul- 
ing one ton almost 220,000,000,000 
miles. 


ee 
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Laps for Cylindrical Surfaces 


The practice in the shop of Adolph 
Muehlmatt, Cincinnati, Ohio, in the con- 
struction and use of laps for external 
and internal surfaces embodies a num- 
ber of unusual features. In the first 
place a type of lap has been adopted 
which gives long service before it be- 
comes worn to a point where it is no 
longer useful; and second, adequate pro- 
vision has been made for keeping both 
outside and inside laps in good condi- 
tion and for replacing them readily when 
they are finally worn out. 

Two external and two internal laps are 
shown at A and B, in Fig. 1. The former 
are rings made in halves with ears at 
each side to receive opposing screws by 
which the two parts are held together and 
adjusted. These split laps carry four 
square pieces of lead which constitute 
the working surface for holding the flour 
of emery, and which are never permitted 
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A system of internal and ex- 
ternal laps which permits the 
tools to be used a long time be- 
fore wearing out, and then pro- 
vides for ready replacement. 


The use of lead faces in laps, 
with facilities for forming and 
setting these faces, maintenance 
of split cast-iron laps which, 
when worn down, are made ad- 
justable. 




















plates forming the mold proper are 
clamped together for operation, by means 
of a cam lever at the front. This lever, 
by the way, is made to such a length that 
when the mold is closed it may be tilted 


iron surface, so that considerable wear 
may take place before new lead faces are 
required. 

Some further details of the split laps 
may be gathered from Fig. 2. The draw- 
ing shows details of the internal laps 
also. 


THE INSIDE LAPS 


Referring to. the illustrations of the 
internal laps at B, Figs. 1 and 2, it will 
be seen that the body consists of a thin 
cast-iron sheli which is split at a num- 
ber of points nearly from end to end, 
and mounted upon two steel plugs EE, 
at the ends which serve as centers. De- 
tails of the shell are given at B, Fig. 2. 

This lap is for a 1l-in. hole and the 
body is turned to 0.998 in. diameter at 
the ends and increased to 1.005 in. at 
the center. The lap is sufficiently flex- 
ible to close slightly as the work is passed 
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to wear down flush with the bore of the 
cast-iron parts, 


MAKING THE LEAD STRIPS 


The lead inserts in the lap are % in. 
square and are cast in lengths of about 
6 in. Two of the full-length bars will 
be noticed at C in the foreground of 
Fig. 1. These bars are cast in an ingot 
mold D, which is one of the regular pro- 
ducts of the Muehlmatt shop, the molds 
being made for the use of manufactur- 
ing jewelers who cast therein gold and 
silver ingots which are afterward rolled 
down to various sections. 

The mold at the right is shown opened 
and it will be seen that the two metal 


Fic. 1. LAPS AND A MeTAL MOoLpb 

up and supported by the end of the lever 
at a suitable angle for pouring. The 
sloping position in which the mold is 
used is represented by the closed mold 
at the left. 

After the bars of lead have been cut 
to a length to suit the width of the laps, 
the short pieces are driven into their 
seats in the lap and the halves of the 
lap then put together and squeezed tight 
against a standard plug, in an arbor 
press. The plug thus gives a concaved 
face of the desired radius to the lead in- 
«serts and at the same time compresses 
them firmly in the channels in the lap. 

The faces of the lead inserts are left 
from 0.015 to 0.020 in. above the cast- 


over its surface and thus during the 
lapping process there is maintained a 
certain amount of pressure between the 
lapping medium and the surface of the 
work. 

The regular work upon which the laps 
are used is the finishing of the spindle 
and bearing bushing of an engraving 
block, which constitutes the most import- 
ant product of this shop. An elevation 
and a section through one of the blocks 
are presented in Fig. 3. 

The spindle of the turntable which 
carries the jaws of the engraving block 
is shown at F and the bronze bushing in 
which it rotates, at G. The turntable fs 
of cast iron and the lower end of the 
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spindle is provided with a hardened steel 
washer which rests upon a ball bearing. 
The fit between the spindle and the bush- 
ing must be perfect to allow the turn- 
table to spin freely, yet without shake, 
when given an impulse with the: fingers. 
The spindle is lapped exactly to a 
l-in. diameter by the split lap de- 
scribed. The bushing is lapped a trifle 


above standard to give the desired fit for 
In both cases about 0.001 


the spindle. 
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endwise by a screw tapped through L, 
which gives the desired degree of ex- 
pansion to the outer shell of the lap. 








Making a Sheet Metal Valve 


These valves are built up in sections, 
as can be seen in Fig. 1. The body con- 
sists of two spherical parts with a spe- 
cially formed disk between, which makes 
the seat. This-is usually welded in with 
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Fic. 2. DETAILS OF THE SPLIT AND INTERNAL LAPS 
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Fic. 3. AN ENGRAVING BLOCK WITH LAPPED SPINDLE AND BUSHING 


in. is allowed for removal in the lapping 
process. 


INTERNAL ADJUSTMENT 


As the internal laps become worn 
down after usage, to a point where they 
cannot longer be relied upon for the siz- 
ing of the hole in the bushing, means 
have been devised for expanding them 
for further service. Referring again to 
Fig. 2, a lap shell is represented at H, 
with an expanding bushing / at the cen- 
ter and two cone-pointed plugs at J and 
K, which enter the ends of the split bush 
I. The plug J is secured in one end of 
the lap; the other plug K is adjusted 


oxyacetylene, although valves have been 
made in this way by having flanges pro- 
ject on the body, and riveting the central 
partition between the flanges on the two 
halves of the body. The ends of the 


so) 
mn 


valves are also welded into place as can 
be seen, being easily made on the screw 
machine, or drawn from sheet metal if 
desired. 

The spherical parts of the body are 
made in the die shown in Fig. 2, which is 
a plain die having a recess into which 
the blank A drops in order to prevent 
side movement when the punch comes 
in contact with it. The round-ended 
punch B gives the desired cupping and 
produces a perfect hemisphere without 
wrinkling and without a form die, such 
as is necessary in work on thinner metal. 
The next step is to punch the hole in one 
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Fic. 3. Diz FoR THE Disk 

side of this, as shown at C, which pro- 
vided for the threaded end as shown in 
the line engraving. The drawing of the 
bonnet is also shown in its various stages 
at the right of the body. 

The dividing disk forming the parti- 
tion, is made from a plain blank, by the 
die shown in Fig. 3. One of the com- 
pleted jigs is also shown and makes the 
whole operation clear. After this it is 
only necessary to punch the hole for the 
seat, and the valve body is ready to be 
welded together. It makes a very novel 
construction, and although the valve is 
not regularly on the market, the Max Ma- 
chine Co., Clinton, Mass., is to erect a 
plant to manufacture it. 











~aseil 





Am, Macninist 





Fic. 2. THE BoDY AND THE BONNET 
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Making “Cygnet” Phonograph Horns 


The Standard Metal 
Co., Newark, N. J., manufactures auto- 
mobile and phonograph horns of every 
description, besides doing considerable 
sheet-metal work for other purposes. 

In the phonograph line they manu- 
facture horns for all the leading makes, 
either in polished brass, nickel-plated 
brass, or japanned tin. This article wil!l 
describe only the making of the familiar 
“Cygnet,” or, as it is called in the shop, 
gooseneck horn, which has a few oper- 
ations not needed on the simpler types, 
though in a general way the main opera- 
tions described are typical of all phono- 
graph horns. 

The bell of the gooseneck horn is made 
up of a number of shaped metal seg- 
ments seamed together, and there are 
three press operations on them before 
they go to the seaming machine. These 


Manufacturing 
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A double edging die and a spe- 
cial curling die used to form the 
edges of bell segments. 

A seaming machine with a 
mangle-rack movement, used for 
assembling bells. 

A collar perforating die and 
the dies used for the goosenecks. 

















three operations are blanking, turning the, 
edges, and curling the wide end, and are 
illustrated at A, B and C, respectively, 
in Fig. 1. 

The blanking is done in a plain die 
like the one shown in Fig. 2, different 
sizes and shapes, of course, being used 
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Fic. 1. BELL SEGMENTS IN THREE STAGES 

















Fic. 3. EDGE-TURNING PUNCH AND DIE 


for the various models and styles of 
-horns. 


TURNING THE EDGES 


The edges of the blanks are turned in 
the die shown on the press in Fig. 3. This 
press is fitted with an automatic safety 
device, which is operated by the trip 
treadle, and is so arranged that the press 
cannot be tripped when the operator’s 
hands are in the way, for the bar A, 
which extends entirely across the die 
front, will strike the man’s hands or 
arms. As this bar is on the lever B, 
which is attached to the same bracket as 
the treadle-rod C, it will be seen that 
the clutch-rod D cannot be moved far 
enough to trip the press until the obstruc- 
tion is removed. 

The die turns both edges over to a V- 
section at once, the two edges being bent 
in opposite directions, the cross-section 
looking something like an elongated Z. 








The Piece formed 
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Fic. 4. DETAILS OF EDGE-TURNING DIE 
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In order to accomplish this at one stroke, 
the die and punch are set at the angle 
shown. The blank is laid over the die 
against a stop, and as the punch de- 
scends, the upper edge is turned down 
and the lower edge turned up, which 
makes it possible to easily remove the 
blank. 

The line engraving, Fig. 4, gives a 
clear idea of the construction of the 
punch and die. The blank is dropped 
over the die against the stop A, which 
is set far enough from the edge of the 
turning groove to allow the edge of the 
punch to strike it in the right place for 
the bend, and carry it down into the 
groove. 


CURLING THE ENDS 


The wide ends of the segments are 
curled for wiring, in the specially 
equipped press shown in Fig. 5. The 
punch used is an ordinary grooved curl- 
ing punch, the face of which is curved 
to the same radius as the end of the seg- 
ment. 

The holding die consists of a stationary 
jaw A and a movable clamping jaw B 
between which the segment is held while 
the punch descends. The segment C, to 
be curled, is thrust up between the open 
jaws from beneath as shown, the lower 
end resting on the cross-piece D against 
the pin E, and another near the top. 

As the ram descends, the connecting 
rod F moves the inner end of the rock- 
ing cam G, down, and forces the mov- 
able jaw B toward the stationary one, 
clamping the segment securely as the end 
is curled. As the ram rises, springs pull 
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Fic. 5. THE END-CURLING FIXTURE 
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the movable jaw outward and release the 
segment. 


SEAMING 


The segments are assembled and seam- 
ed together to form the bell, in the ma- 
chine shown in Fig. 6. 

In starting to assemble a bell, a wire is 
threaded through the curled end of a 
segment; it is then clamped under the 
hinged clamp A with one. turned edge 
over the seaming groove. Another seg- 
ment is now threaded onto the wire and 
its turned edge fitted over that of the 
one in the clamp, as shown at B. Pres- 
sure on a treadle shifts the belt C over 
onto the drive pulley, and the seaming 
roller D is pushed over the two turned 
edges, locking them firmly together. 

In order to keep the seaming roller 
firmly in contact with the work and press 
it into the groove of the die or horn to 
form the seam, a guide E is used, against 
which the upper end of the roller bracket 
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presses. A strong spring under the con- 
tact piece allows for any slight uneven- 
ness in the work. 

The forward and reverse movements of 
the seaming roller are obtained by means 
of a mangle-rack, part of which is shown 
at F. 

For the benefit of those not familiar 
with the movement of a mangle-rack, it 
may be explained that the rack itself con- 
sists af a bar into which pins are set to 
act like rack teeth. These pins mesh 
with a small pinion that always runs in 
the same direction. At each end of the 
line of pins a crescent-shaped piece is 
set so that as the rack travels over the 
pinion, and comes to the crescent at the 
end, the pinion follows the crescent and 
travels around the end of the rack, pull- 
ing it over so that it will mesh with, and 
travel over, the opposite side of the pin- 
ion, giving a reverse movement. 

Springs are used to keep the rack in 
contact with the pinion teeth, while the 
rack is feeding along the under side. An 
automatic stop shifts the belt over onto 
the loose pulley at the end of the re- 
verse stroke. As the bell is completed, 
it is removed by swinging up the brace 
G, and pulling it off the seaming horn. 

In stacking the bells after removing 
them from the seaming machine, a paste- 
board collar like the one at A, Fig. 7, is 
used to prevent them from bending or 
denting one another. 


SOLDERING THE COLLARS ON THE BELLS 


A brass collar is next soldered onto 
the small end of the bell for the pur- 
pose of holding the gooseneck in place. 
This collar is soldered on while the bei] 
is held as shown in Fig. 8. 

The fixture consists of a_ revolving 
wooden faceplate A, against which the 
bell is pressed by the cone-shaped clamp 
B, which also holds the brass collar C 
onto the end of the bell, where it is eas- 
ily soldered in place. The soldering fix- 

















Fic. 6. ASSEMBLING AND SEAMING MACHINE 





98 AMERICAN MACHINIST Vol. 37, No. 3 








Fic. 8. REVOLVING COLLAR-SOLDERING Fic. 9. FIXTURE WITH PARTS REMOVED AND A COMPLETE 
FIXTURE GOOSENECK HORN 











ture with the bell removed is shown in 
Fig. 9, and a bell with the gooseneck in 
place is shown at A. 


PERFORATING THE COLLARS 


After the brass collars that are used on 
both the small end of the bell and the 
large end of the gooseneck are drawn to 
shape, they are perforated for the lock- 
ing pins and catch, in the press shown in 
Fig. 10, 

In the collar shown at A, the hole and 
slot B are punched in one side, and two 
small holes are punched exactly opposite 
them. This is done by placing the col- 
lar over the die C and then placing a 
hold-down pad on top of it. This hold- 
down pad is simply a disk of cast iron 
grooved to fit over the small end of the 
collar, and having a spring in its center 
which comes in contact with the under 
surface of the ram D, as it descends, 
pressing the collar firmly down onto the 
die. 

The cam slides E and F fastened to the 
ram, press against the rolls G and H, and 
work the punch slides J and J. The col- 
lars are easily pressed off the die with 
a flat tool, no knockoff being used. 

The slot in*the little socket which is Fic. 10. COLLAR-PERFORATING PREss Fic. 11. SOCKET-SLOTTING PRESS 
riveted to the bell for the crane attach- 7 
ment by which the horn is suspended, is 
punched by placing the socket .over the 
horn of the die as shown at A, Fig. 11, 
one of the slotted sockets being shown 
at B. 




















MAKING THE GOOSENECK 


The goosenecks are made of two pieces 
of sheet metal formed, beaded, and sold- 
ered together, the punches and dies for 
the blanking and forming being shown 
in Fig. 12. 

The blanking punch and die are shown 
at A and B respectively and C and D 
sre the forming punch and die. The 
pressure plate E is bolted to the hold- 
down slide of a double-action press, the 
‘punch C, of course, working through it 
in order to draw the metal without 
wrinkling. Right- and left-hand punches Fic. 12. GOOSENECK BLANKING AND ForMING Digs 
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and dies are used for the two halves of 
the gooseneck. 


BEADING GOOSENECKS 


Half of the formed part is beaded so 
that the other half will set into it and be 
easily soldered. The beading is done in 





Fic. 13. BEADING MACHINE 


the small hand machine shown at A, Fig. 
13. After the two halves have been 
soldered together the brass collar B is 
soldered to the large end and a small 
collar is similarly placed on the smail 
end, which completes the mechanical 
work. 

The parts are next japanned by spray- 
ing them with an atomizer under hoods 
and then baking in large ovens, or other- 
wise finished according to orders. 





Helping Young Men to 
Select Trades 
By A. F. BARDWELL 


At the age a young man commences 
his industrial training, he is usually at 
the top of “fool’s hill,” and imagines -he 
krows more than he really does. For 
this he is not at fault, as nature has pro- 
vided all human beings with this apparent 
weakness. One way to overcome it is to 
piace him in a position where he will 
comprehend that he does not know some 
one particular thing. In a few days he 
will then be able to absorb what you de- 
sire te teach. 

The real problem is to determine 
whether to educate the head or the hands, 
or both. Both have been overdone in the 
past. To overcome natural narrowmind- 
edness, it is believed best to educate both. 
Theory and practice go together. If we 
theorize incorrectly the practice will not 
agree; hence the reason for educating 
and belancing the head. 

When a young man starts in business 
his disposition is as crude as his other 
qualities. This shortcoming should not be 
overlooked in his education, as a crank 
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may be a bright man, but fail in business 
because no one wishes to negotiate with 
him. 

While a young man may posess natural 
ability in a mechanical line, he often asks, 
at the end of his probation period, if he 
can take the draftsman, die-making, tool- 





AND COMPLETED GOOSENECKS 


making or pattern-making course. Ex- 
perience has shown that he is still too in- 
experienced to select a special course, 
or know definitely what course to pursue. 
He should be watched and studied to as- 
certain the best line for him to follow, 
and, at the end of the third year, assigned 
to work for which he has an aptitude. 
During the first three years, all boys 
may be educated along practically the 
same lines. They should be taught ac- 
curacy and quality first and then speed 
or quantity, as the value of a man is 
measured by both. After the third year 
specialization in the education of both 
the head and hands should be followed. 


GAGING INCLINATIONS 


A boy’s natural inclinations may be 
gaged by observation. If he is mild tem- 
pered, not too nervous, and extremely 
accurate in his work he will make a good 
die maker, even though he is a little slow 
in quantity. If he is quick, fairly ac- 
curate and has some originality, he will 
make a good fixture and tool maker. If 
he is quick and the _ splitting of 
thousandths of an inch bothers him, he 
will make a good pattern maker. 

To make a good draftsman does not 
necessarily require a fine or speedy work- 
man. He must, however, know how it 
should be done and be endowed with 
plenty of imagination. He must be able 
to see things that never existed; he must 
bring together elements which form new 
combinations. Almost any young man can 
be taught to make clean, neat drawings 
and be classified as a draftsman, but the 
real draftsman is the man who can im- 
agine and see things and then put them 








99 


on paper so that others can see and make 
them. 

His disposition must also be genial; 
he must be able to stand criticism; be 
able to present and explain his designs 
in an intelligent manner, and after they 
are made, try them out and get them ta 
work as intended. 


HEAD AND HANDS 


In educating the hands of a young man, 
impress upon him that quality comes first, 
not only at the start but for all time. As 
soon as he has mastered this fact, his at- 
tention should be directed toward quan. 
tity. While he should be carried along 
in a systematic manner, do not attempt to 
keep him upon a lathe. planer or any 
other type of machine for stated periods, 
advancing him from one machine to an- 
other, because in this way he does not 
accomplish anything. Rather give him 
some simple thing to make, place a coach 
over him and let him make the article 
from start to finish. An inspiration is thus 
presented; he learns to know that one 
operation depends upon another, and that 
the quality of his work is a reflection 
only upon himself, as he alone was en. 
gaged in its production. 

Give him a variety of work, for if you 
do not he will lose that enthusiasm which 
is one of the essentials in the production 
of good results. This enthusiasm re- 
quires the constant study of instructors. 
The same method cannot be applied to all 
for the reason that there are no two 
dispositions alike. 

The education of the head should be 
accomplished in conjunction with the edu. 
cation of the hands. Do not, however, at- 
tempt to over-educate the mind, as this 
has a tendency to affect that sensitive 
touch so necessary to a first-class me- 
chanic. As the basis of all mechanics 
is mathematics, review his arithmetic, give 
him enough algebra to enable him to 
handle simple equations, plain geometry 
and elementary mechanics. While he is 
assimilating these, sandwich in mechani- 
cal drawing, starting with geometrical fig- 
ures; then give him projection, develop- 
ment of surfaces, isometric and free. 
hand drawing, gears, lever mot'ons, cams 
and drawing of mechanisms and machines 
from models. 








Most of the typewriters exported from 
the United States are sent to Europe, al- 
though in certain of the newer commun- 
ities, such as Canada, Argentina and 
Ausiralia, this class of manufacture finds 
a large and growing market. Germany’s 
exports under this head consist mostly of 
computing machines, which are chiefly 
sent to Austria-Hungary and Russia, a 
very small proportion being sent to the 
United States. Most of the exports of 
writing and computing machines from 
France go to Algeria, Germany, and the 
United Kingdom. 
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Chilling and Hardening Cast Iron’ 


Conditions are occasionally such that 
an “inside chill” is produced in castings. 
By this is meant that a casting’ with a 
gray or soft exterior may have the in- 
terior, or portions of it, composed of a 
hard, white or chilled ‘iron, as shown in 
Figs. 2, 3, 9 and 10. 

While inside chilling is claimed to be 
produced by hydraulic pressure, this is 
not the inside chill which has puzzled 
foundrymen, and prior to the mechanical 
creation of inside chill, no one has ex- 
plained how it could be produced at will. 
The discovery of how this can be done 
is due largely to experiments with a view 
to overcoming the defects now existing in 
chilled car wheels. This investigation led 
to other lines of research, as will be 
seen herein. 

Most of the experiments were made at 
the West Steel Casting Co., Cleveland, 
Ohio. This company makes castings by 
the converter and crucible methods, the 
former requiring a cupola similar to that 
used in iron founding, and so permitting 
the casting of chillable metals. The irons 
used were approximately of the follow- 
ing composition: Carbon 2.75 to 3.25; 
silicon, 1.75 to 2.00; sulphur, around 
0.06; manganese and phosphor each 
about 0.04. In cases where a more chill- 
able metal was desired, small portions 
of stick or powdered sulphur were 
dropped on top of the molten metal when 
in the hand ladle. 

In Fig. 1 is illustrated the experiment 
that mechanically created an inside chill. 
This gives views of the mold used in 
casting test specimens in open sand of 
the size seen in Fig. 5. The bar A was 
cast against a chiller block as at E, while 
bars B, C and D were surrounded with 
rammed sand. The bars having been 
poured, the gate connections F, G, H and 
I were broken and the sand around C 
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Section A-B 
Fic. 2. Fic. 3. 
CASTINGS WITH GRAY EXTERIOR AND 
CHILLED INTERIOR 


By Thos. D. West 
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New processes whereby ‘‘inside 
chills’? can be produced by me- 
chanical means. The outside is 
allowed to cool slowly enough to 
let the carbon take the graphitic 
form, while the inside is cocled 
so rapidly that the carbon is in 
the combined form. 

The tests indicate two laws: 
the process of chilling is effective 
for a period of 20 or 30 seconds 
after the molten metal has solid- 
ified; graphitization having once 
taken place in the crust or body 
of a casting, the carbon cannot 
be restored to its original com- 
bined form except by remelting. 




















*Abstract of paper presented at the 
Cleveland meeting of the American So- 
ciety of Mechanical Engineers. 
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Fic. 1. MOLD For Test BARS THAT SOLVED 
THE INSIDE CHILL PROBLEM 


and D removed as soon as solidification 
would permit. When it was thought that 
C and D would stand the pressure of 
tongs, they were lifted quickly, and C 
was plunged into a pail of water, while 
D was broken to display the condition of 
its interior. The immersed bar C hav- 
ing cooled to a dark color, it was taken 
from the water and broken, and displayed 
an inside chill, such as is seen at E, Fig. 
9. The bar D showed an interior condi- 
tion bordering on semi-molten metal. 
The chilled bar A showed that the chiller 
E had chilled the surface of A about % 
in. deep, while the bar B had a nice gray 
fracture. Bars A and B were not re- 
moved from their molds until nearly cold. 

The philosophy of mechanically creat- 
ing an inside chill exists in the outside 
body of a casting cooling slowly enough 
to allow the carbon to take a graphitic 
form, while the inner body, which is not 
wholly solidified, is cooled so rapidly that 
the carbon is held in the combined form, 
similar to the way it is held in the 
molten metal. The graphitic state of the 
carbon in the solidified body causes the 
iron to be gray and soft, while the com- 
bined state causes it to be hard and 
white, or chilled. 

The ability to create an inside chill by 
Strictly physical manipulation led to the 
belief that it might be practicable to -in- 
crease the depth of a chill beyond what 
present chillers can do, with like irons. 
Especially was this thought practicable 
for such castings as chilled car wheels 
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Fic. 6. MANIPULATIVE CHILLER 
USED IN COMPARATIVE TESTS 
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Fic. 4. MoLD FoR MAKING CHILLED TWIN SPECIMENS USED FOR COMPARATIVE 
FRACTURE TESTS 
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and rolls. Several methods were devised 
for testing purposes, but finally those in 
Figs. 4, 7, 8, 11 and 12 were adopted for 
the chief researches. 


VARIABLE CONDITIONS AFFEC7ING 
CHILLING 


As many who are interested in found- 
ing are not cognizant of what is involved 
in the chilling of cast iron, the follow- 
ing explanation is given of the actions 
that take place and the conditions that 
exist in the process of chilling: 

(a) Chillabie iron is chilled prior to 
any formation of graphite. A chill may 
be made harder by continuing to cool it 
while the adjoining metal is still in a 
semi-molten state or very hot; as by this 
action any backward annealing to soften 
the chill is more or less retarded. 

(b) Under like conditions, the lower 
the silicon and the higher the sulphur and 
carbon, the deeper the chill. 

(c) Under like conditions, the chill 
will be deeper the smaller the area of the 
cross-section to be chilled. 

(d) Under like conditions the less the 
thickness in the chiller below what can 
be utilized, the less the chill in the cast- 
ing. 
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(e) The longer the casting remains 
in close contact with its chiller while its 
metal is in a chillable state, the deeper 
the chill. 

(f) The more fluid, or the hotter the 
metal used in pouring a chiller mold, all 
other conditions being the same, the deep- 
er the chill, from % in. to possibly % 
in.; and the greater the chillable nature 
of the metal, the more pronounced this 
effect. 

(g) Not all grades of cast iron are 
chillable. It requires, as a rule, for iron 
of a general carbon, less than 2 per cent. 
of silicon and above 0.06 per cent. of sul- 
phur. 

(kh) On account of the variable per- 
centages of silicon, sulphur and carbon 
required to produce chilled castings, 
ranging from 1.75 down to 0.50 for sili- 
con, from 0.10 down to 0.05 for sulphur, 
and from 4 down to 2.50 for carbon, it 
can be seen that there must be “grades” 
in chillable irons. 


MoLD FOR MAKING COMPARATIVE CHILL- 
ING TESTS 


In order to make comparative tests, a. 


twin-chiller mold was designed. This is 
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Fic. 9. SAMPLES OF Test Bars. UPPER Row SHOWS RESULTS OF IMMERSION 
EXPERIMENTS. IN THE Lower Row E SHows AN INSIDE CHILL, F A 
CHILLER-COOLED BAR AND THE REST THE SUPERIORITY OF AIR 
CHILLING OVER METAL CHILLERS 
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shown in Figs. 4, 7 and 8. By having 
the two molds combined so that they 
could be poured from the same basin, it 
was possible to make all the conditions 
alike in both, except the one which it was 
desired should vary for the particular test 
under way. The mold was further de- 
signed to produce conditions similar to 
those existing when casting chilled car 
wheels and rolls. In making these latter 
castings, the contraction of the chilled 
crust and the expansion of the chiller, 
create a space between the exterior body 
of the casting and the interior face of the 
chiller. The ability to create this space 
in this experimental mold and to apply 
a heat-absorbing element to it in connec- 
tion with other actions or treatment re- 
ferred to later on, made it possible to 
conduct a large number of satisfactory 
comparative tests. 

In order to obtain a variable action so 
far as the chillers P, Fig. 4, were con- 
cerned, the braces M were removed and 
the wedges N driven down. If it was de- 
sired to have the space K in both molds, 
two persons were employed to work in 
unison at their respeotive ends. The 
wedges N would not be knocked down 
until the metal filling the mold showed 
evidence at the top edge of the bars of 
having solidified sufficiently to produce a 
self-sustaining crust. In the air-cooling 
tests the rate of cooling and inner solidi- 
fication could be judged by the changing 
color of the hot metal at the top edge 
of the bars next the ch'llers. 

In casting bars intended fo be kept in 
close contact with their chillers, either the 
runners connecting the pouring basin w th 
the mold must be broken as soon as the 
metal in them has solidified sufficiently 
to permit such action, or care must be 
taken when pouring the molds not to fill 
them any higher than the level of the 
tottom of the pouring runners. By these 
means the disturbing influence due to 
the contraction of the runners and pour- 
ing basin is avoided. 

The form and size of pattern used 
for molding the bars is shown in Fig. 5, 
while Fig. 6 is that of the manipulative 
chiller P employed in these tests. Each 


of the chillers weighs 3 lb. 14 oz. and 
the bars average 3 Ib. 4 oz. 
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Fic. 7. INTERVENTION-PLATE SYSTEM FOR AIR COOLING AND 
CHILLING OF MOLTEN METAL 
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Fic. 8. CHILLER MOLD FOR TESTING CHILLING EFFECT ON 
CASTINGS BY COOLING CHILLER 
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UISCOVERING VALUE OF HARDENING Ma- 
TERIALS 


In starting to use the twin-chiller molds 
shown in Figs. 4, 7 and 8, the first manip- 
ulation was to draw back the chiller P 
of one mold about 4 in. from the face 
of its bar casting as soon as the latter 
had solidified sufficiently to have a self- 
supporting crust facing the chiller, while 
the companion bar was left in close con- 
tact with its chiller until of a dark color 
(see Fig. 4). 

In various tests a '4-in. space K, Fig. 
4, was formed by moving back the chiller, 
and, the effect tried of quickly packing 
different materials into this space upon 
the backward movement of the chiller. 
The materials tried at different times were 
fine sand, coke dust, charcoal, powdered 
manganese, bone dust, hardening powder 
and cyanide. These tests were made with 
a view to determining whether such fill- 
ing of the space would increase the depth 
of chilling in a bar, or cause it to be 
any harder than when the chiller re- 
mained in close contact with the bar un- 
til the latter was nearly cold. 

No noticeable effects were produced by 
the use of these intended hardeners. 
thickness of chill of the bars kept in close 
contact with their chillers exceeded that 
of the treated bars by from '4 to % in. 
This was to be expected, as the with- 
drawal of the chillers to create a packing 
space broke the contact of the chillers 
w'th their bars at the crucial moment, so 
far as their effectiveness was concerned 
in increasing the depth of the chill. 

In the second series of tests, both chill- 
ers were pulled back at the same moment 
to create spaces adjacent to both bars, 
as at K, Fig. 4. The tests were to dis- 
cover if any greater depth of chill or 
hardening was produced by packing one 
of the spaces quickly with the materials 
used in the first experiments while the 
other space was left open. The ser‘es 
showed the chill to be from yy in. to & 
in. deeper in several of the treated bars 
than in the nontreated bars. 

Tests for hardness, except for the 
cyanide, showed a gain of 6 to 10 per 
cent. by the scleroscope. One cyanide 
test with companion all-chilled bars aver- 
aged 68 for the treated and 70 for the 
nontreated; while with another set of 
companion bars, which were not chilled, 
the nontreated bar gave 58 and the treated 
bar 50 on an average. This softening 
action of the cyan'de may have been 
due to the fact that the bars were not 
cooled in water after treatment, as is nec- 
essary when case-hardening steel with 
cyanide. A peculiar effect of the:cyanide 
is to produce a denser and a finer crystal- 
lizat'on of the treated chilled face about 
'@ in. thick. 

IMMERSION EXPERIMENTS 


For this series, open sand molds of 
the plan. shown in Fig. 1, were used, and 
by the aid of an assistant, two of the 
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four bars were removed as soon as the 
crust solidification permitted. One of these 
bars was immersed and moved around in 
a pan of mud, which in some tests had 
salt mixed with it, while the second bar 
was simultaneously submerged in a pail 
of water. These tests were duplicated by 
having the pan nearly filled with a high 
fire-test oil in place of the mud. 

Tests made by the second use of the 
open sand mold, Fig. 1, showed that the 
mud or oil cooling had little or no effect 
in chilling, on the average, while the 
water cooling was radical in its action. 
A, B, C and D, Fig. 9, give a fair illustra- 
tion of these tests. A is the ch‘ller-cooled 
bar; B the all-sand one; C the mud- 
cooled bar and D the one placed in water. 
The bars A and B were both left in their 
molds to cool naturally. 
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Experience in producing this inside 
chill mechanically, demonstrates it to be 
a sensitive process partaking of numer- 
ous forms, yet all verifying its practica- 
bility. It is not improbable that castings 
or sections of them, will eventually be 
produced in a regular manner for com- 
mercial use, having a gray or mottled 
exterior crust, while the adjoining or in- 








Set Number of Tests Set 1 Set 2 Set 3 





Average of air-cooled 


chilled bars. ...... ° 56 65 61 
Average of natural-cooled 

chilled bars 48 58 53 
< verage of increase in hard- 

ness effected... 8 7 S 





TALBE 1 SCLEROSCOPE TESTS FOR HARD- 
NESS 
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Fic. 10. SAMPLES OF Test BARS: Upper Row ILLUSTRATES EFFICIENCY OF 
CHILLERS OF DIFFERENT THICKNESSES; LOWER RoW, RESULTS WITH 
SAND-FACED MOLD AND AIR-COOLED BARS CONTAINING VANADIUM 
AND TITANIIM 
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Fic. 12. ALL-SAND 
AIR-COOLED 
MOoLD 


Fic. 11. Pipe SAND- 
COATED AIR- 
CHILLING MOoLpb 


The bar D displayed an inside chill as 
seen by the white appearance at P and 
the gray corners and surface indicated by 
M. The best sample of this effect, which 
was closely duplicated in several tests, is 
seen at E in connection with the chiller- 
cooled companion bar F, which latter 
was cast against the face of the chiller 
E, Fig. 1, the same as bar A in Fig. 9. 
The bar F showed that a harder grade of 
iron was used than for A. 
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Fic. 13. SPECIMEN BAR CAST IN OPEN 
SAND AND AFTERWARD FREED OF SAND 
AND SURROUNDED BY WATER 


terior body of metal will be of a mottled, 
chilled or white iron. 


HARDENING A CHILLED Bopy WHEN Hor 
BY IMPINGEMENT OF AIR AGAINST ITs 
SURFACE 


Special attention was paid in this se- 
ries of tests to the hardening effect of 
air applied directly to the hot chilled face 
of a bar. For tests of this character it is 
essential that tke depth of chill in the 
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comparative bars be of the same thick- 
ness. This condition was obtained by ad- 
mitting the air to the treated bar only 
after it was thought the inner shell had 
all solidified, so that it could not be held 
responsible for any variation of depth of 
chill in the treated bars. Only three 
specimens of this series were tested by 
the scleroscope, as given in Table 1; but 
from filing and grinding tests, made as a 
check on the results, it is evident that a 
chill’s hardness can be materially in- 
creased by applying air, ‘etc. 

Tests of the gray sides of the chilled 
bars for the second and third sets in 
Table 1 gave 52 and 42 respectively, 
showing them to average 25.4 softer than 
the chilled sides which had received the 
air treatment. 

EFFECT OF AIR SATURATED WITH WATER 

This series was conducted to learn 
whether air saturated with water might 
be more effective than air alone in creat- 
ing a chill, or in hardening. There was 
some difficulty at the start in obtaining 
satisfactory saturation, but this was 
finally secured by the use of a device 
which made it possible to vary the pro- 
portion of air or water desired. 

The series was instructive in demon- 
strating that so far as the chilling was 
concerned there was little to be gained 
by the saturated air, or what was gained 
would be secured by the use of a greater 
volume of air alone, so that the water 
could be dispensed with. This is not, 
however, to belittle the effectiveness of 
saturated air as a hardening medium, for 
among the tests in which saturated air 
was strongly applied, one gave 70 for the 
treated bar, and 52 for the non-treated 
bar, a gain of 34.6 per cent. due to 
hardening. 

Experiments were further made with 
air cooled by passing through a pipe coil 
surrounded by a mixture of two parts of 
cracked ice and one part of salt. The 
temperature was reduced thereby from 
85 to 45 deg. but no greater chilling 
effect was discovered in the six tests con- 
ducted on this plan than in the first se- 
ries with the air as it came from the 
tanks. . This is as would be expected, 
since the reduction of the temperature 
of the air by 40 deg. is so small in 
amount compared with the temperature 
of 2000 deg. which it may be assumed 
the surface of the molten bar would have. 
An increase in the pressure or volume of 
the air would easily discount all that 
could be accomplished by lowering the 
temperature of the air to 40 deg. as 
noted. 


PRACTICABILITY OF CONTINUING CHILLING 
AFTER THE METAL SOLIDIFIES 


It has always been thought that in chill- 
ing iron, the action ceased the moment 
the molten metal solidified. Late experi- 
ments show that such is not the case; but 
that with chillable iron there exists a 
period of 20 to 30 seconds or more after 
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the formation of a crust before any 
graphite is separated when iron can be 
chilled. This was demonstrated as fol- 
lows: At A, Fig. 13, is shown a casting 
poured in open sand, while at B it has 
been freed of its sand, this being done 
about 2%. minutes after the casting was 
poured. The space C was then imme- 
diately filled with cold water, which was 
kept running until the casting was cold. 

Upon breaking the specimen it was 
found, if of a high chilling iron, to be a 
homogeneous body of all chilled or white 
iron with a discolored or reddish center. 
But if, instead of surrounding the speci- 
men with water at the expiration of 24 
minutes, there were allowed to lapse 3 
to 3% minutes before doing so, the crust 
exhibited graphitic formation, while the 
interior body was found to exist in a 
mottled or all-white state, showing ‘the 
inside chill to have been created. 

These tests indicate the existence of 
two laws positive in their action, as fol- 
lows: First, cooling or chilling is ef- 
fective in creating or continuing a chill 
in a casting for a period of 20 to 30 sec- 
onds after its molten metal has solidified. 
This permits a continuation of chilling 
with castings like rolls and car wheels 
which break contact with their chillers 
immediately after the formation of their 
chilled crust. Second, graphitization hav- 
ing once taken place in the crust or body 
of a hot casting, no sudden cooling can 
restore the carbon to its original com- 
bined form, and only by remelting can it 
be so transformed as to have a chilled 
or white iron structure. 


STANDARDS FOR INTERNAL CHILLING 
Tests OF HARD AND Sort IRON 

Founders and engineers interested in 
castings for machining, etc., might often 
well utilize internal chilling tests as a 
means of determining whether there is 
anything in the chemical or physical prop- 
erties of mixtures likely to cause chilled 
edges, hard spots, etc., instead of wait- 
ing for this to be found out in the ma- 
chine shop. 

I would suggest as a standard for such 
tests, bars 1'4 in. in diameter and 6 to 8 
in. long for mixtures ranging from 1.25 
to 3.5 per cent. silicon, and bars 2.4 in. 
in diameter of similar length for mixtures 
having from 0.5 to 1.25 per cent. silicon. 

In making internal chilling tests, care 
must be exercised not to immerse a spec- 
imen in water urtil a self-supporting 
crust has been formed, or an explosion 
of liquid metal may occur. The use of a 
fair amount of intelligence and caution 
will guard against such dangers. 








Sectional Shaving Die 
By JosePpH V. WoopworTH 


An assembled layout is shown in Fig. 
1 of a sectional shaving die for accurate- 
ly shaving the blank lengths shown in 
Fig. 2. Absolute duplication and ac- 
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curacy in product were required. To 
change the die for any of the four blank 
lengths it is only necessary to remove 
section G and substitute another section 
of different length. 

A plan of the bolster ‘without the steel 
side straps is shown in Fig. 2. The cast- 
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Fic. 1. SECTIONAL SHAVING DiE 
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Fic. 2. BOLSTER WITHOUT SIDE STrIPs 


ing is machined at A, B and C only. As 
shown, the steel side straps A, Fig. 1, are 
machined and fitted into the bolster so as 
to present a true and rigid surface for 
the large die sections. These surfaces 
are ground. 

The die sections are hardened, ground 
and lapped all over, and after being 
nested and fitted tightly into the seat, are 
further insured against displacement by 
means of dowels and screws, as shawn. 
Section G, of course, is not doweled or 
screwed, but is held in place by the set- 
screw F. The setscrews H positively lo- 
cate the sections FE. The amount of 
stock removed from the bianks by shav- 
ing was 0.0015 all around. 








The exports of cash registers increased 
from $813,096 in 1900, the earliest year 
for which records are available, to ap- 
proximately $3,500,000 for the fiscal year 
just ended; scales and balances, from 
$381,886 in 1897, to $1,000,000; elec- 
trical appliances, including telegraph and 
telephone instruments, from $3,631,759 
in 1902, the first year in which a separ- 
ate record was kept, to $11,000,000; 
sewing machines, from $3,340,241 in 
1897, to $10,000,000; printing presses, 
from $649,710 in 1897, to $3,000,000; 
and machinery of all kinds, from $29,- 
442,884 in 1897, to approximately $115,- 
000,000, in 1912. Exports of automobiles 
will amount to about $27,000,000; mow- 
ers and reapers will approximate $20,- 
000,000, and threshers will approximate 
$4,000,000. 
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Oil Burning Frame Plate Furnace 


In recent years there has been in the 
shipyards of Europe a steady improve- 
ment in the use of producer gas for frame 
bending, as well as plate furnaces. The 
old order of coal firing, with a hearth 
alongside the furnace, is fast disappear- 
ing because the new system is not only 
economical, but insures a more equable 
temperature and can be shut down more 
easily. 

Somewhat parallel to this practice, 
there have been developed in this country 
and particularly on the west coast, where 
fuel oil can be obtained so reasonably, 
furnaces using fuel oil instead of pro- 
ducer gas for bending both frames and 
plates. 


It is, therefore, interesting to note the 


special details of the furnaces as con- 
structed at the Mare Island Navy Yard. 


By R. D. Gatewood* 





Details of a frame and plate 
bending furnace using fuel oil. 


In practice this type of furnace 
has proved both economical and 
efficient. 

















*Assistant U. S. Naval Constructor, 
Mare Island Navy Yard. 
These are fully illustrated in Figs. 1 


and 2. 
The building for these furnaces, with 
the necessary frame- and plate-bending 





land, which may be seen by reference 
to Fig. 3. 

Beyond the beveling machine may be 
seen the scribe board for marking out 
the templates. Fig. 3 also shows, at A, 
a 12-in. channel frame for the U. S. Col- 
lier “Jupiter” just being removed from 
the frame furnace. In Fig. 4, A shows 
the same frame after it has been bent 
to shape. The bending is done by hand 
and there is also used in this connection 
a winch, driven by compressed air, which 
is seen in the background. 


DATA ON ANGLE FURNACE 


The length of the furnace, inside di- 
ameter, is 42 ft. Length, overall dimen- 
sion, 44 ft. Width, inside, 2 ft. 10 in. 
Width, over all, 4 ft. 934 in. The oil 
pressure from the pump to the main is 
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machines, is well located in the imme- 
diate vicinity of the shipbuilding berth. 
At the end of the angle furnace is an 
angle beveling machine, constructed by 





























Fic. 1. ANGLE FURNACE 


120 lb. The oil pressure from the gravity 
tank to the burner is 10 lb. The air-pres- 
sure average from the compressors to the 
main is 100 lb. The alr pressure from 
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zontal Section 


2. PLATE FURNACE IN SHIPFITTERS’ 


SHED 
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the rotary 
The height 


air-pressure' average from 
blower to the burner is 4 Ib. 
of the stack is 36 feet. 

The following material was used for 
lining: 6200 Cowen arch brick, size 1% 
x214x4'4x9 in.; 134x2%x4%x9 in.; 2x 
2'4x4%4x9 in. Firebrick for floor and 
flues; 1200 Carnegie brick 212x4%x9 in. 

The furnace shell is of 10-Ib. steel 
plate, 4 ft. by 4% in. in diameter, 
stiffened by 2'%4x2%-in., 5-lb. angles 
placed back to back, the stiffeners being 
placed about 8 ft. apart and running in 
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half circles on top of the shell, termin- 
ating with stiffeners of the same weight 
running the length of the shell. 

The approximate time required to heat 
a 12-in. channel throughout the length 
of the furnace is about 12 minutes. The 
cost of the furnace, together with all oil 
and air piping attached thereto, is ap- 
proximately $3500. 

The oil burners used are of the Best 
type, suitable for use on either high- 
pressure or low-pressure air. In case of 


any failure of the high-pressure air, there 
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is provided a small Roots blower, capable 


. of furnishing air to the burners at a pres- 


sure of 4 pounds. 

This furnace has been used with ex- 
cellent success in bending all the frames 
and long angles for the U. S. Navy Col- 
liers “Prometheus” and “Jupiter.” For 
a large ship building plant it will be 
found, of course, somewhat too short, 
which defect can usually be remedied by 
lengthening the furnace and adding more 
burners, 

From the experience had with this fur- 








Fic. 3. 12-INCH CHANNEL BEING REMOVED FROM ANGLE FURNACE 











Fic. 4. 12-INCH CHANNEL AFTER REMOVAL FROM ANGLE FURNACE 
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nace it would be well to add at the same 
time additional smaller burners between 
the burners now installed and shown in 
Fig. 1. While the heat furnished by the 
present burners is fairly uniform 
throughout the length of the furnace it 
could be made much more so and the ef- 
ticiency of the furnace considerably in- 
creased by the addition of these smaller 
intermediate burners. 

Some slight difficulty has also been had 
with the brick in the arch of the furnace 
due to the burning out from -the fierce 
action of the oil flame, However, the 
repairs to this brick have not amounted 
to more than $40, during the entire con- 
struction on the Collier “Jupiter,” so that 
this cannot be considered serious. 


DATA On O1L BuRNING PLATE FURNACE 


The length, inside dimension of this 
furnace is 18 ft. 1l in. The length, over- 
all dimension, is 23 ft: 6 in. The width, 
inside dimension, is 7‘ ft. 2 in. The 
width, overall dimension is 10 ft. The 
height, overall dimension is 9 ft. 9 in. 
The oil pressure average from the pump 
to the main is 120 lb. The oil pressure 
average from the main to the burner is 
10 Ibs. The air pressure average from 
the main to the burner is 20 Ibs. The 
furnace shell is constructed of red brick 
and sand tied with 1'%-in. diameter rods. 
This furnace, shown in Fig. 2 has given 
excellent satisfaction from the time of its 
construction several years ago, and has 
required practically no repairs during its 


life. 








Coil Winders 
By E. A. Dixie 


The halftone, Fig. 1, shows an auto- 
matic coil winder made by the American 
Telegraphone Co., Springfield, Mass. 
This machine was built in the company’s 
shops and winds the receiver coils enter- 
ing into the construction of the teleg- 
raphone. 

The requirements for these coils are 
very exact. They are \ in. in diameter 
by 4 in. long, and the resistance in all 
coils must be practically the same so 
that the coils will be interchangeable. 

The machine is driven by a Robbins & 
Myers standard, 110-volt motor A. One 
end of the armature shaft is connected 
with the counter B. The other end is 
provided with a seat for the coil bobbin 
C and threaded for the knurled retaining 
nut D. A train of gearing E runs from 
the armature shaft and drives a worm- 
shaft which engages with a worm gear 
on the same shaft as the heart-shaped 
cam F, This heart-shaped cam imparts 
the reciprocating motion to the wire guide 
G. 

At | is a contact which, as the machine 
is started, keeps the armature circuit 
closed. A lever H is mounted on a shaft 
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Fic. 1. THE SMALL CoiL WINDER 





Fic. 2. FRONT View OF LARGE CoiL WINDER 
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Fic. 4. PLAN View oF Larce CoiL WINDER 
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so geared that when the correct number shown. The lever J carries the tumbler clamp lever K. A cone of change gears 
of turns have been wound on the coil, gear L and also the counter. The is shown at M. In Fig. 4 is shown a 
the lever H comes in contact with the tumbler gear is locked in place by the view looking down into the machine. 

Both these machines are very satisfac- 
tory, turn out good work, and plenty 
of it. 











Some Heavy Drilling Work 


The Henry Vogt Machine Co., Louis- 
ville, Ky., is doing some interesting work 
on the large Clark radial drilling ma- 
chine shown in the accompanying half- 
tone. 

A special table A has been fitted to the 
regular table to hold the heavy steel 
plates B, and also to.draw off the lubri- 
cant used. An extra support is also 
placed at C. Lubricant is supplied to the 
drill from the small tank D through the 
tube E, and drains off at F. 





The drills used are of the flat twisted 
type and together with the lubricant are 
made by the company. The machine 
drills an- average of 450 two-inch holes 
through two plates, each 114 in. thick, or 
2% inches of solid steel, in ten hours, at 
a speed of 156 to 175 r.p.m. and a feed 
per revolution of 0.017 inch. 








Fic. 3. REAR VIEW OF THE LARGE WINDER 





member 7, lifts it out of contact, opens 
the armature circuit and stops the ma- 
chine. The reel of wire is mounted in 
front and below the machine and the end 
passes up over the idler roller J. 

No. 40 enameled wire is used for these 
coils; it is 0.0031 in. in diameter. A coil 
takes 2975 turns and one turn on the 
outside of the coil gives a resistance of 
sx ohm. Of six coils recently wound 
one after the other, four did not affect 
the needle of the ohnrmeter at all ‘and 
the variation from maximum to minimum 
in all six coils was 0.02 ohm. The re- 
sistance recorded for the coils was 322.2 
ohms. 

A record of such exactness is, of 
course, unusual because such fine wire 
must be very carefully handled to pre- 
vent stretch. 

A general utility automatic coil winder 
is shown in Figs. 2, 3 and 4. It will 
wind coils from 1 to 1% in. long, using 
wire from 24 to 36 gage. 

Referring to Fig. 2, which is a front 
view of the machine, the heart-shaped 
cam is shown at A and is behind the re- 
ciprocating bar B, which it actuates. The 
slotted lever C is driven by a pin in the 
bar B. A link D connects the reciprocat- 
ing bar E with the lever C. The posi- 
tion of the ling D in C controls the 
traverse of the bar E. The bar E car- 
ries the wire guide F. The spring / 
keeps tension on the reciprocating parts. 
The coil is shown at H. 

In Fig. 3, the rear of the machine is HEAVY DRILLING MACHINE WorRK 
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Planing the Recoil Ways of 
a Gun Carriage 
EDITORIAL CORRESPONDENCE 
The illustrations show an extremely 


interesting planing job at the Watertown 
Arsenal, Watertown, Mass., and were se- 
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guide A, Fig. 2, which acts much as a 
crosshead on a steam engine. 

This guide is bolted to the end of the 
planer table, so that it supports the ex- 
tension and the cutting tool very rigidly 
during the whole length of the cut. The 
tool heads are fed into the work by the 








Fic. 1. EXTENSION HEAD FOR GUN-CARRIAGE SLIDES 


cured through the kindness of Col. C. B. 
Wheeler and Major Shinkle. 

The casting which contains the recoil 
slide is too wide to go between the planer 
housing, and in any case would be a par- 
ticularly mean job of planing, requiring 
a tool having a large amount of over- 
hang. 

To overcome all these difficulties a very 
rigid extension head A is fastened to the 
saddle of one of the planer heads. This 
extension reaches far beyond the tool 
head shown, the front portion being a 
rectangular beam opening through the 
barrel of the recoil casting, and sup- 
ported at its outer end by a substantial 


four-pointed star handle shown at B, 
Fig. 1, this being usually accomplished 
by the planer hand. 

Some idea of the size of this planing 
rig can be obtained from the fact that 
the rectangular extension which guides 
the bar is about 15 in. wide, 21 in. deep, 
and 12 ft. long. The recoil slide casting 
is of steel, and weighs 26,000 Ib. 








A Problem In Cutting Tools 


A very interesting form of cutting tool 
which is used both as a reamer and a 
hollow mill, has been developed by Peter 





Fic. 2. AN END VIEW OF THE SAME DEVICE 
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Lofgren, tool maker, of the Rockwood 
Sprinkler Co., Worcester, Mass. 

The tool-room work consists quite 
largely of punch and die work and it is 
desired to have the surfaces as smooth as 
poscible, as they come from the presses. 
In order to do this the half reamers 
shown at the left have been developed 
and produce remarkably smooth holes of 
the proper form in the die blocks. These 
resemble very closely the old half-round 
center reamer with the exception that they 
have a pilot on the front end to guide 
them in the hole. 

The interesting feature is that there 
is absolutely no clearance on the cutting 
edge. 

This is a still further resemblance to 
the half-round center reamer, but in that 
case it could crowd to one side so as to 
take quite a respectable sized chip. In 
this case the pilot prevents this crowding 
and the fact that it cuts a distinct chip 
seems to be accounted for only on the 
theory that the cone shape forces the 
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A PROBLEM IN CUTTING TOOLS 


reamer into the eut by springing it ever 
so slightly. 

This explanation, however, is decidedly 
unsatisfactory when we apply it to the 
hollow mills, which are shown next the 
reamer. For, while in this case, there is 
a relief back of the cutting edge, the 
same conditions do not apply and the 
same explanation is not satisfactory. 

The taper on the inside of the hollow 
mill would tend to force the mill away 
fron the work to be cut, instead of 
crowding it into the work, as in the case 
of the reamer. Yet the mill cuts prac- 
tically as well as the reamer, whether 
we can explain the reason or not. 

Both of these tools leave a remarkably 
smooth surface on the work. 








C. B. Willson, the new president of the 
Cleveland Branch of the National Metal 
Trades Association, recently proposed a 
plan, which the branch has adopted, to 
conduct an efficiency campaign by arrang- 
ing for an exchange of visits by the vari- 
ous superintendents and foremen. 
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Setting Cams on an Automobile Motor 


In many automobile factories today the 
setting of motor cams is left to the 
erector, who proceeds in the following 
manner: The gears on the crankshaft, 
camshaft and magneto are mounted on 
their appropriate shafts. The crankshaft 
is placed on a dead center by trials, and 
then the proper marks for inlet and ex- 
haust of the different cylinders are 
scribed on the flywheel by means of a 
template. The camshafts are then turned 
until the valve cams come into the correct 
position relative to the crankshaft. 

If the gears are already keyed and se- 
cured, they must be disengaged and 
turned about as often as necessary, until 
the required position of the valve cam is 
attained. If, however, the gears have 
not yet been secured, the shafts must 
again be taken out of the motor, pinned 
or keyed and afterward again assembled. 

As unskilled workmen are generally 
employed for motor erection, this work 
is very wasteful of time, and therefore 
costly and generally inexact. The princi- 
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Fic. 2 Fic. 1 
How THE TEST INDICATORS WORK 


pal objection to this method, however, 
lies in the fact that it bars direct inter- 
changeability. 


ONE METHOD OF LOCATING THE DEAD 
CENTER 


On close consideration, we can easily 
recognize where the trouble lies. For 
finding the dead center of the crank, a 
wire is ordinarily introduced in an open- 
ing over the piston in the cylinder. The 
crankshaft is then turned back and forth 
over it until a mark on the wire employed 
indicates approximately the dead center. 
This approximate dead center is scribed 
on the flywheel, ordinarily about the 
middle of the motor shaft. 

We thus see that this supposed dead 
cemer depends upon the reading of the 





By H. A. Schaechterle* 











An improved method of setting 
automobile motor cams by the 
use of templates furnished by 
the engineering department. 

This method saves consider- 
able time and results in more 
accurate setting. 








*Assistant chief tool designer, Packard 
Motor Car Co., Detroit, Mich. 


unskilled workmen. If we assume, for 
example, that, in a favorable case, he 
makes an error of 0.003 in. from the 
mark on the wire, this means that for a 
5\%-in. stroke a deviation of four degrees 
of the crank from the dead center results. 
This deviation of the crank from the 
dead center is carried to the flywheel rim 
19 in. in diameter. The resulting error 


back and forth, the ends A and B of the 
indicators are brought into one plane 
and so the position ,Fig. 2, is attained. 

It is easily understood that even tne 
smallest deviation of the cranks from the 
horizontal position can be shown by the 
long ends of the indicators. If we mark 
the horizontal position of the crank on 
the flywheel near the cylinder axis, turn 
the crank around 180 deg. until the in- 
dicators agree, make a second mark, and 
bisect the halves of the flywheel circum- 
ference between the two marks, then 
the points of bisection found are the dead 
centers of the crank. Assuming equal 
skill in the workman, a much higher de- 
gree of accuracy is produced by this 
method than by the other. 

The same deviation of the crank from 
the horizontal position will give on the 
piston and the touching indicators a con- 
siderably greater amount of difference 
than is the case in the vertical position. 
Yet it is true that here, also, more or 
less depends upon the skill of the work- 
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Fic. 3. THE INSCRIPTIONS REQUIRED FOR ADJUSTMENT 


these are the most favorable values, it 
is easily seen how often the setting of 
motors by this method results very dif- 
ferently from what is indicated on the 
drawings. 


A BetTTrer WAY 


An important improvement of this pro- 
cess is shown in Figs. 1 and 2. On 
the crankshaft housing, or cylinder, of a 
two- or four-cylinder motor is bolted, or 
screwed, a pillow block E with the two 
test indicators A and B. These indicators 
touch the end surfaces of the two neigh- 
boring pistons C and D. By vibrating 


men, and so there is no guarantee of ac- 
curate setting. 


ANOTHER METHOD 


The process here described was used 
with good success for several years in 
one of the leading German automobile 
factories. 

The working drawings of camshafts, 
crankshaft and gears are already pro- 
vided by the drafting office, with the in- 
scriptions required for adjustment, as in 
Fig. 3. These drawings are thoroughly 
supplied with data of angles in relation to 
the means of fastening. 
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The drawing office is in a position to 
conveniently carry out this computation 
in a geometrical way by accurate dia- 
grams of valve cams and the relative po- 
sition of the various shafts. If the work- 
ing drawings are furnished in this man- 
ner, it is easy for the shop to carry out 
the specifications by shaping and milling 
the grooves in the gears or shafts, or 
by boring the holes in accordance with 
marked teeth on the gears, the crank 
journal of the crankshaft, etc. 

Before being mounted on the motor, 
the flywheel can easily and reliably be 
provided, by the aid of a template, with 
the requisite marks and inscriptions. 

Before this method was introduced, 
four hours were reckoned as the time 
required for adjusting a motor. After 
introducing it this time was reduced to 
half an hour. When we reflect that it 
takes a good designer about one day to 
work out the data of angles, and con- 
sider also that the parts thus prepared 
for mounting insure an unconditional in- 
terchangeability with an important sav- 
ing of time, there is cause for wondering 
over the fact that a great many automo- 
bile factories still adhere to the old and 
inaccurate method. 








The Slide Rule for Bevel 


Gears 
By J. P. Hiatt 


Bevel gearing is a subject that is a se- 
vere stumbling block to many otherwise 
competent designers and draftsmen. It is 
proposed to furnish these with an ex- 
tremely simple and accurate method of 
determining every measurement and angle 
without the assistance of a table of tooth 
parts, sines, cosines, tangents, cotangents, 
bevel-gear angle charts, a knowledge of 
trigonometry or the use of any instru- 
ment, except a reliable Manheim style 
slide rule and a sheet of scratch paper 
to note final results of measurements and 
angles. 

Granted, that the number of teeth and 
the diametral pitch in the pinion and 
bevel gear are known, to find the pitch 
diameter proceed as follows: 

(a) Set the diametral pitch on the C 
scale te the number of teeth in the pin- 
ion on the D scale, and under the index 
on the C scale read the pitch diameter on 
the D scale, repeating the operation for 
finding the pitch diameter of the bevel 
gear, but using the number of teeth it has 
for the D-scale setting. 

(b) Set the number of teeth in the 
pinion on the C scale to the pitch diame- 
ter on the D scale; set the runner line 
to 3.1416 on the C scale; set the index 
on the C scale to the runner line, and 
under 3182 on the C scale read adden- 
dum length of tooth on the D scale; 
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under 3682 on the C scale, read the 
dedendum length on the D scale, and under 
6864 on the C scale read the whole depth 
of the tooth on the D scale. 

(c) Set the number of teeth in the pin- 
ion on the C scale to the number of 
teeth in the mating bevel gear on the D 
scale, turn the rule over and read under 
the index on tangent scale, the cone pitch 
angle of the pinion, deduct this angle 
from 90 deg. to find the cone pitch angle 
of the mating bevel gear. 

(d) Turn the slide over and place the 
sine scale alongside the A scale, set the 
cone pitch angle of the pinion on the sine 
scale to the radius of the pinion on the 
right-hand A scale and under the adden- 
dum length on the left-hand A scale read 
the increment angle of teeth on the sine 
scale, add this to the cone pitch angle 
of the pinion to find the face angle of 
the teeth, also to the cone pitch angle of 
the bevel gear to find the face angle of 
the bevel-gear teeth, and under the deden- 
dum length on the left-hand A scale read 
the decrement angle on the sine scale, 
deduct this angle from the cone pitch an- 
gle of the pinion to find the root, or cut- 
ting angle, also deduct from the cone 
pitch of the bevel gear to find the root 
or cutting angle. 

(e) Set the index on the sine scale to 
the addendum length on the right-hand 
A scale and over the cone pitch angle of 
the bevel gear on the sine scale read half 
the increase of the pitch diameter of the 
pinion on the A scale, double this length 
and add to the pitch diameter of the pin- 
ion to find the outside diameter of the 
gear blank, and over the cone pitch angle 
of the pinion on the sine scale read half 
the increase of the pitch diameter of the 
bevel gear, double this length and add to 
the pitch diameter of the Bevel gear to 
find the outside diameter of the bevel- 
gear blank. 

In working out this formula the condi- 
tion is omitted that in some cases the 
reading will fall outside the fixed scales, 
and no mention is made of shifts of the 
slide, as these are left to the operator in 
case they are required, as no shift of the 
slide will be necessary for any gear which 
has a diametral pitch less than 1. 
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Let us now prove our formula as to 
accuracy, which the reader can compare 
to a table of tooth parts and bevel-gear 
charts. To do this, we will assume a 
pair of mating bevel gears, the pinion 
having 18 teeth and the bevel gear 68 
teeth of 5 diametral pitch. 

Referring to paragraph (a) and exam- 
ple (1), we will set (diametral pitch) 5 
on the C scale over (number of teeth in 
pinion) 18 on the D scale, and under the 
right-hand index on the C scale read 3.6 
in. on the D scale, which is the pitch di- 
ameter of the pinion. Repeat the opera- 
tion for the bevel gear, placing 5 over 
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68 and reading 13.6 in. under the left- 

hand index on the D scale. 

(1) C scale 5 

D scale 18 3.6” 
Referring to paragraph (b) and ex- 

ample (2), we set (number of teeth in 

Pinion) 18 on the C scale to (pitch diam- 

eter of pinion) 3.6 on the D scale and 

bring the runner hair line to 3.1416 on 

the C scale, as in example (2). 

(2) C scale 18 _ 3.1416 
rn D scale Tr Runner hairline 
Set the index on the C scale to the run- 

ner hair line as in (2A): 


Index 








(2A) C scale 3182 3682 6864 
D scale 0.2” 0.2314” 0.4314” 
Addendum Dedendum Whole depth 
Index 


Runner hairline 


Referring to paragraph (c) and to ex- 
amples (3) and (3A), we set (number of 
of teeth in pinion) 18 on the C scale 
to (number of teeth in bevel gear) 68 
on the D scale, as in example (3): 
© scale 18 
D scale 68 
and on turning the rule stock over we 
read the tangent scale under the index 
on the rule stock 14° 49’, which is the 
cone pitch angle of the pinion. 


(3) 








° , * 
(3A) Rule Stock re — Tangent acale 
Index 
Deduct 14° 49’ from 90° and we have 
75° 11’, which is the cone pitch angle of 


the bevel gear. 

Referring to paragraph (d), we turn 
the slide over and place the sine scale 
alongside the A scale, set (cone pitch 
angle of pinion) 14° 49’ on the sine scale 
to (radius of pinion) 1.8 in. on the right- 
hand A scale, as in example (4): 


L.H.Ascale 0.7” @23914" 1.8” 
(4) = = 
Sine scale 1°38 1°53’ 14°49’ 
R.H.A scale 
Sine scale 
14° 49’ plus 1° 38’ equals 16° 27’, 


which is the face angle of the pinion. 
14° 49’ minus 1° 53’ equals 12° 56’, 
which is the root angle of the pinion. 
75° 11’ plus 1° 38’ equals 76° 49’, 
which is the face angle of bevel gear. 
75° 11’ minus 1° 53’ equals 73° 18’, 
which is the root angle of bevel gear. 
Referring to paragraph (e) and to ex- 
ample 5), we set the index on the sine 
scale to (addendum length) 0.2 in. on 
the right-hand A scale. 


L.H. A scale 0.05115’ 0.1932” 0.2” 
Sine scale 14°49 75°11’ Index 
R.H. A scale 


Sine scale 

0.1932 * 2 plus 3.6 in. equals 3.9864 
in., the outside diameter of the pinion 
blank. 

0.015115 x 2 plus 13.6 in. equals 
13.702 in., the outside diameter of the 
bevel-gear blank. 

Back angles of bevel gears are usually 





(5) 
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made the same as the pitch cone angle 
of the mating gear. 

This formula has been used a number 
of years with the greatest success, and 
is recommended as a short and easy 
method of arriving at unquestionable re- 
sults and satisfactory service with an in- 
accuracy so extremely light as to be in- 
considerable. 

Paragraphs (a) and (b) are complete 
in calculating any pairs of ordinary spur 
gears. 

By modifying the settings to suit the 
style of the slide rule, this formula read- 
ily applies to either duplex, multiplex or 
polyphase type of rule, and to any pairs 
of bevel gears with any number of teeth 
or diametral pitch where the axes of cen- 
ters are at an angle of 90°, as the writer 
uses a 20-in. duplex in all his work. 

Here we have the results of a very few 
minutes’ work: 

PINION 
Number of teeth... ‘ § 
Diametral pitch ... : ; 5 


Pitch diameter .... 
Addendum length of tootl 


Dedendum length of too 0 2314” 
Whole depth of tooth 0.4314 
Cone pitch line angle 14 49 
Face angle 16 27’ 
Root angle 12 56’ 
jack angle v5 11 a 
Outside diameter of blank ;. 9864 
BEVEL GEAR 

Number of teeth.. 68 
Diametral pitch ; ~ 
Pitch diameter ...... 13 6” 
Addendum length of toot! 0.2 . 
Dedendum length of tooth 0 2314" 
Whole depth of tooth 0.4314 
Cone pitch line angle 75° 11’ 
Face angle ... 76° 49’ 
Root angle i3° 18’ 
Back angle .. 14 ,49- 
Outside diameter of blank 13.702 








New British Steam Drop 
Hammers 
By I. W. CHuBB 

The steam drop hammers manufactured 
by B. & S. Massey, Ltd., Openshaw, Man- 
chester, England, have for five or six 
years been §tted with a special expansion 
valve, whicn, from time to time, has been 
improved in small details. The latest 
form, shown in Fig. 1, besides providing 
for the expansion of steam, also elimin- 
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ates holding-up losses. The general form 
of the combined cylinder and valve chest 
will be clear from Fig. 2. 

The working part in the steam cylinder 
is a rectangular vane or piston A, Fig. 1, 
which is mounted on a stee} shaft and can 
be given about three-fourth of a revolu- 
tion by means of the steam. The cylinder 
covers have phosphor-bronze bearings for 


ill 


with the piston itself. The shaft piston 
and lifting arms form practically the only 
moving part in the mechanism. 

The shaft also supports a free steel 
pulley, around which the lifting rope is 
wound when the head is raised. The 
movement of the lifter is controlled by 
the piston valve, this itself being moved 
vertically by means of a hand lever. As 














Fic. 3. A BATTERY 


the shaft and stuffing boxes to form 
steam-tight joints. _The vane extends 
from end to end of the cylinder and 
makes steam-tight contact at all moving 
surfaces by phosphor-bronze strips set in 
grooves, springs supplying the necessary 
pressure. Two forged lifting arms, buf- 
fer-controlled, carrying the stamp head 
by means of a cross-piece and are fixed 
on the same shaft, and, of course, rotate 








OF STEAM-HAMMER LIFTERS 


the valve is lowered or raised steam is 
admitted or exhausted from the space 
between the moving vane and the abut- 
ment or fixed segment B, Fig. 1. The 
steam, on admission, causes the vane to 
revolve, while at the same time the air on 
the other side of the piston escapes 
through the lower passage and up the 
center of the valve. 

The feature of the latter, however, is 
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Fic. 1. MECHANISM OF STEAM CYLINDER 
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Fic. 2. CYLINDER AND VALVE CHEST 
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that, besides the operator-controlled verti- 
cal movement, it has an automatic rotary 
movement which closes the ports in the 
valve tube. This movement is given by 
means of a cam C on the end of the 
shaft, which bears on a roller D and 
levers connected with it, thus partly ro- 
tating the valve. 

The motion is given at a definite point 
on the upward stroke, with the result that 
steam is cut off, that already admitted 
acting expansively. Simultaneously a 
small bypass is opened in the valve al- 
lowing the steam tu pass and make up for 
leakage, thus holding the stamp in its 
highest position, although the main sup- 
ply has been stopped. A source of loss 
in lifters, namely, direct leakage of steam 
past the valve on holding up, is conse- 
quently avoided. 

During the lifting stroke the exhaust 
from the under passage is also cut off, 
and behind the piston an air cushion is 
formed which brings it to rest at the end 
of its stroke. With the valve raised to 
its highest position by means of the hand 
lever, the spaces on the two sides of the 
piston are in direct communication with 
the at.nosphere and the stamp falls. 

Batteries of these lifters have been pro- 
vided in sizes ranging from 5 cwt. up to 
4 tons. Thus, Fig. 3 illustrates a bat- 
tery of 20-cwt., 8-cwt. and 12-cwt. lifters 
(112 Ib. to the cwt.), fitted with this gear. 
The anvil block is about 14 times the 
weight of the hammer; the uprights 
which form the guides are fitted at the 
lower end in taper recesses and are ad- 
justable here by screws. At the upper 
ends they usually pass through brackets 
and are held horizontally by wooden 
wedges; they are, however, compara- 
tively free vertically. 

The guide bars or uprights in the larger 
sizes are of rolled steel, but in the sizes 
from 25 cwt. downward they are of cast 
iron. The tup is of steel, with machined 
V-grooves to suit the guide bars, and 
has a dovetail recess to take the upper 
die. The lower die is in some cases held 
similarly in the anvil block, which then 
takes a forged-steel dovetail shoe bearing 
also a dovetail recess for the die itself, 
this being keyed; or a machined face 
forms a bed for the die. 
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IMICA-SLOTTING MACHINE IN PLACE 
ON COMMUTATOR 
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Machine for Slotting Mica 


Strips in Commutators 
By PAuL RICHTER 


The device shown in Figs. 1, 2 and 3 
is a planing fixture to slot out the mica 
strips from the brush running surfaces 
of commutators on electrical machines. 

For small commutators various appli- 
ances have been used with success, but 
for diameters of over 24 in., this work 
is almost always performed by hand. It 
is customary to take an ordinary three- 
cornered or half-round file, break off the 
point, chip out the mica with the sharp 
edge of the fracture and finish the job by 
filing somewhat with the edge. If this 
operation is performed very frequently 
the commutator naturally becomes 
scratched or nicked and probably will 
have to be turned off. 

The illustrations show the fixture as 
placed on a commutator. An ordinary 
sprocket chain A of %4-in. pitch runs over 
the two sprocket wheels of the fixture and 
around the commutator. The hook C is 
passed into the farthest link that can be 
reached, and then the nut D, acting as 
a turn-buckle, takes up the chain so that 
the fixture is pressed firmly upon the 
commutator. The loose end of the chain 
hangs down free. The four rollers E are 
ground to accurate diameters and are set 
cornerwise in the frame of the fixture. 

One sprocket wheel F runs loose on its 
shaft, while the other wheel G is keyed 
fast. On one end of this shaft is seated 
the wormwheel H, which is engaged with 
the worm J. By turning the handwheel 
K the wormshaft, and therewith the 
sprocket wheel G, are moved, and thus 
the machine is traveled around the com- 
mutator in the direction indicated by the 
arrow. The ram L carries at one end 
the tool M, by which the slotting is done. 

The two guide bearings N and O give 
the ram its direction, and the knurled 
screw P, at N, serves for accurate adjust- 
ment of the angle of the ram movement. 
The toothed pinion Q is keyed to the 
spindle of the handwheel R, and engages 
with the rack on the upper side of the 

















PLAN VIEW OF MICA-SLOTTING 
MACHINE 
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ram. By turning the handwheel R the 
ram and tool are moved forward, for the 
cutting stroke. 

The entire manipulation is briefly as 
follows: After the machine, with the ram 
moved back, is pressed firmly on the 
surface of the commutator with the help 
of the turn-buckle, the tool is brought 
exactly over a mica strip by turning the 
handwheel K. By means of an adjust- 
ment screw the tool is set to the proper 
cutting depth, and then by turning the 
handwheel R the ram is moved back and 
forth. With each cut a strip is dug out 
to the finished depth. 


The Selden Divisional Patent 
By IrviNG D. KIMBALL 


The recent issue of the Selden divi- 
sional patent will be another pebble to 
disturb the patent pool. How much food 
for thought is contained in the concise 
heading of the Official Gazette: 

1,028,501. Road engine. George B. 
Selden, Rochester, N. Y. Original ap- 
plication filed May 8, 1879. Divided and 
this application filed Sept. 7, 1895. Serial 
No. 561,733. (Cl. 21-90). 

Much was said about the. parent pat- 
ent being dragged out in the Patent Of- 
fice. This divisional patent followed the 
same tactics. A part of the record shows 
that actions were taken as follows: 

July 26 and 28, 1902, Substitute speci- 
fication and claims filed; Aug. 20, 1902, 
Office action; July 7 and Sept. 16, 1904, 
Amendments; Feb. 21, 1905, Office ac- 
tion; Feb. 18, 19, 20, 1907, Amend- 
ments; June 25, 1907, Office action; 
June 7, 1909, Amendment. 

It will be noticed that this application 
operated under the two-year law. This 
is because the law of 1897, changing the 
period to one year, provided that its pro- 
visions should not apply to applications 
filed prior to its passing into effect. 

It is worthy of note that the proposed 
law changing the period from one year | 
to six months also provides that it shall 
not apply to any applications filed prior 
to its going into effect. It would be much 
better to get the benefit of this law upon 
those applications which have been in the 
Patent Office 10 to 15 years instead of 
making them exempt from the new rule, 
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ELEVATION OF MICA-SLOTTING 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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Drilling 24 Tube Sheets 


Simultaneously 


The illustration shows the method em- 
ployed in drilling 3y¢-in. tube holes 
through w2-in. soft copper tube sheets. 
There were 24 of these tube sheets re- 
quired, with a 71%-in. outside diameter. 
All of them had to be interchangeable 
and the spacing of the holes accurate to 
match other work. On account of the 
accuracy required and the fact that the 





was used in cutting out the copper sheets. 
The cutter was operated at a moderately 
high speed—five or six rotations of the 
cutter being sufficient to remove one 
thickness of the copper sheet. The cop- 
per disk, which was cut loose from the 
sheet, hung to the cutter and was re- 
moved each time. The holes through 


the copper sheets proved to be very true 

and the work on the whole was entirely 

satisfactory. 
Warren, Penn. 


L. H. BURKHART. 
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TuBE SHEET AND DETAIL DRAWING, SHOWING METHOD OF DRILLING HOLES 


tube sheets must be perfectly flat and 
true, punching was considered imprac- 
tical, and it was, therefore, decided to 
drill all of the sheets at one time in a 
jig or template. 

The method adopted consisted in us- 
ing two cast-iron plates 1 in, thick. 
These plates were cast in open sand 
molds and faced off on one side only. 
One was laid out very accurately on the 
finished side, and the 3-in. pilot holes 
drilled and reamed. The tube sheets 
were placed between the cast-iron plates, 
as shown in the sketch, and clamped 
around the outside with C-clamps. The 
%-in. pilot holes were then drilled 
through the copper sheets and the lower 
plate. Bolts were inserted in a number 
of these holes. The holes in the upper 


plate were then drilled out to a 3y4-in 
diamg@ter with a cutter down as far as the 
copper sheets. 

After the plate had been drilled, a spe- 
cial cutter with sharp V-pointed 


tools 


Follower Rest for Slender 
Work 
I had a number of helical springs to 
wind, which, on account of the desired 


internal and external diameters, required 
a 43-in. mandrel, and as the nearest size 


. 
Oil Hole ~. 
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REST 


A HOME-MADE FoLLow 





was y% in., I was obliged to turn down a 
piece about two feet long. 

To do this with the aid of a steady- 
rest would have been rather a long job. 
So I drilled a yy-in. hole through a piece 
of hard maple % in. thick and about two 
inches wide. After sliding this on the 
rod (I calculated to have it fit closely) 
and starting a cut to size it was clamped 
securely to the side of the tool, as little 
in advance of the cut as possible. Keep- 
ing it well oiled, it served as a very good 
follow-rest and the result was a straight, 
parallel cut without chatter. 

Utica, N. Y. C. F. RoGers. 








Vise Jaws with Swing Plate 


To avoid the necessity of opening the 
vise too wide in removing the work A 
which is slipped on a locating pin D, I 














Vise JAWS WITH SWING PLATE 


make use of a strip B which when swung 
back to the position C allows clearance 
of its own thickness in which to remove 
the work. 


Brooklyn, N. Y. H, STEPHENS. 








A Center Indicator 


A device used for centering punch 
marks on work strapped to a lathe face- 
plate or in other ways, is shown in the 
halftone. It was made by Frank O’Brien 
of the Lewis Spring & Axle Co., Jack- 
son, Mich., and consists of the body A 
which is about 5¢x6 in., turned down at 
B and having a slotted ball socket at C. 
Into this socket a ball is set having a cen 
ter D and an inserted pin E. A Starrett 
indicator is clamped to the neck of the 
holder as shown, with its point set so as 
to be in contact with the pin in the ball. 

The center D is placed in the punch 
mark to be indicated, and as it moves the 
indicator pointer is moved by the motion 
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of the pin E, the proportion of the levers 
being such that a variation of about 
0.0001 in. is indicated. 
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A CENTER INDICATOR 


While being used the body or shank of 
the device may be held in the tool post, 
or in a chuck in the tailstock. It may 
also be used to indicate work in a miller 
or drilling machine. 


New York, N. Y. E. A. THANTON. 








Tap and Drill Sizes 


Much has been said about machine- 
screw taps and the size drills that should 
be used when tapping holes for standard 
machine screws. 

Different manufacturers recommend 
different sizes. However, it is not ad- 
visable to use only one size drill for 
tapping different thicknesses of stock with 
a given tap, because it is impossible to 
use as small a drill for thick stock as can 
be used for thin stock, without breaking 
the tap. Therefore, in manufacturing, es- 
pecially where parts are made in large 
quantities, it becomes necessary to reduce 
the tap breakage to a minimum. In order 
to obtain as great a depth of thread us 
possible, without breaking the tap, it is 
necessary to use several different sizes of 
drill for each tap, depending upon the 
material and its thickness. 

I have, therefore, compiled the tables 
shown herewith from data obtained un- 








Thds Dbl | 

Nominal per depth Tap Outside 

Size in of th'd | drill dia 
a | —_ ca - 

inches | 

} 27 0.048 | 11/32 0.405 
3 18 0.072 29/64 0.540 
j 18 0.072 19/32 0.675 
} 14 0.093 47/64 0.840 
: 14 0.093 | 15/16 1.050 
1 11} 0.113 | 1— 3/16 1.315 
1} 11} 0.113 1-17/32 1.660 
1} 11} 0.113 | 1-49/64 1.900 
2 11} 0.113 | 2-14 2.375 
24 8 0.162 | 2-11/16 2.875 
3 8 0.162 | 3- 5 16 3.500 
34 8 0.162 3-13/16 4.000 
4 s 0.162 4— 5/16 4. 500 
4} 8 0. 162 1-13/16 | 5.000 
5 8 0.162 5- 3/8 5.563 
6 8 0.162 6-— 7/16 | 6.625 
7 > vu. 162 7— 7/16 | 7.625 
s 8 0.162 | 8S 7/16 | 8.625 
9 8 0.162 7/16 | 9.625 
10 8 0.162 | 10- 9/16 | 10.750 
11 8 0.162 | 11-13/16 | 12.000 
S 13 | 13.000 


12 0.162 | 12-13/16 | 
TAP DRILLS FOR STANDARD PIPE TAPS 


(No reamers required) 
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der the actual shop conditions prevailing 
in both the punch and die and the drilling 
departments of several large concerns. I 
find these very valuable as a reference, 
when designing a punch and die or a 
drill jig, for such parts as have holes to 
be tapped. 

It will be noted the tables cover pipe 




















Amer Gage | ; 
screw number Outside Pitch Root 
gage thds. dia. of dia. of | dia. of 
dia per inch | tap tap tap 
0.058 0-80 0.060 0.052 0.044 
0.071 1-56 0.074 0.063 0.051 
1 4 0.074 0.064 0.054 
1-72 0.074 0.065 0.056 
0.084 2-48 0.088 0.075 0.061 
2-56 0.088 0.077 0.065 
2-64 0.088 | 0.078 0.068 
0.097 3-40 0.101 0.085 0.069 
3-48 0.101 0.087 0.074 
3-56 0.101 0.089 0.078 
| 
0.110 4-32 0.113 0.093 0.073 
4-36 0.113 0.095 0 077 
440 4 0.113 0.097 0.081 
4-48 0.113 0.099 0.086 
0.124 5-32 0.127 0.107 | 0.087 
5-36 0.127 0.109 0.091 
5—10 0.127 0.111 0.095 
0.137 6-32 0.141 0.121 0.101 
6-36 0.141 0.123 0.105 
6-40 0.141 0.125 0.109 
0.150 7-28 0.154 0.131 0.108 
7-32 0.154 0.134 0.114 
7-36 0.154 0.136 0.118 
0.163 8-24 0.167 0.140 0.113 
8-28 0.167 0.144 0.121 
8-32 0.167 0.147 0.127 
8-36 0.167 0.149 0.131 
s-40 0.167 0.151 0.135 
} 
0.176 9-24 0.180 0.153 0.126 
9-28 0.180 0.157 0.134 
9-32 0.180 0.160 0.140 
0.189 10-24 0.194 0. 167 0.140 
10-28 0.194 0.171 0.148 
10-32 0.194 0.174 0.154 
10-36 0.194 0.176 0.158 
0.203 11-24 0. 208 0.181 0.154 
11-28 0.208 0.185 0.162 
0.216 12-20 0.221 0.189 0.156 
12-24 0.221 0.194 0.167 
12-28 0.221 0.198 0.175 
12-32 0.221 0.201 0.181 
* 
0.229 13-20 0.234 0.202 0.169 
13-24 0.234 0.207 0.180 
0.242 14-18 0.246 0.210 0.174 
14-20 0.246 0.214 0.151 
14-24 0.246 0.219 0.192 
14-28 0.246 0.223 0.200 
14-32 0.246 0. 226 0. 206 
0.255 15-18 0.258 0. 222 0.186 
15-20 0.258 0. 226 0.193 
15-24 0.258 0.231 0.204 
0.268 16-16 0.272 0.232 0.192 
16-18 0.272 0 236 0.200 
16-20 0.272 0.240 0. 207 
0.282 17-16 ° €.286 0.246 0. 206 
17-18 0.286 0.250 0.214 
17-20 0.286 0.254 0.221 
0.295 18-16 299 0.259 0.219 
18-18 0.299 0. 263 0.227 
18-20 0.299 0. 267 0.234 
0. 308 19-16 0.312 0.272 0.232 
19-18 0.312 0.276 0.240 
19-20 0.312 0.280 0.247 
0.321 20-16 0.325 0.285 0.245 
20-18 0.325 0. 289 0.253 
20-20 0.325 0.293 0.260 
Key 
in brass 
Use column 
steel 
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as well as machine-screw taps and drill 
sizes. 


Chicago, III. D. R. KLEPPER. 








The production of all kinds of steel 
ingots and castings in the United States 
during 1911 amounted to 23,675,501 tons, 
as compared with 26,094,919 in 1910. 











Double Size of hole for tapping 

depth - - 

of thd. | 

(U.8.8.) A | B Cc dD E 

0.016 | 0.048 | 0.050 0.052 | 0.054 0.055 

0.023 0.059 | 0.062 0.064 | 0.066 0.067 

0.020 0.059 | 0.062 | 0.064 | 0.066 0.067 

0.018 | 0.059 | 0.062 | 0.064 | 0.066 0.067 
| | 

0.027 | 0.070 | 0.073 .076 | 0.078 | 0.080 
| 


0.023 | 0.082 | 0.085 | 0.088 0.090 0.091 


0.040 0.092 | 0.095 0.098 0.100 0.102 
0.036 0.091 | 0.094 0.097 0.099 0.101 
0.032 | 0.091 | 0.094 | 0.097 0.099 0.101 
0.027 0.092 | 0.095 0.098 0.100 0.102 


0.040 0.103 | 0.106 0.109 0.111 . 
0.036 0.102 | 0.105 0.108 0.110 0.112 
0.032 0.103 | 0.106 0.109 0.111 


.114 | 0.117 0.120 | 0.122 0.124 
0.036 0.114 | 0.117 0.120 0.122 0.124 
115 | 0.118 0.121 | 0.123 | 0.125 


125 | 0.128 0.131 | 0.133 | 0.135 
0.040 0.125 | 0.128 0.131 0.133 | 0.135 
0.036 | 0.126 | 0.129 0.132 0.134 | 0.136 


0.139 0.142 0 
36 | 0.139 0.142 0 
: 140 0.143 | O. 
0.141 0.144 | 0.146 | 0.148 
0.143 0.146 0 
0 
0 
0 


—) 
£ 
= 
S 
= 
me) 
-_ 
oo 
a 
e 
° 


0.054 0.147 | 0.150 0.153 
0.046 | 0.147 | 0.150 0 
0.040 | 0.149 | 0.152 0.155 


0.054 0.158 | 0.161 0. 
0.046 0.159 0.162 0.165 0.167 0.170 
0.040 0.161 0.164 O 4 
0.036 0.163 | 0.166 0O 


0.054 0.170 | 0.173 
0.046 0.172 | 0.175 


oo 
~ 
~I 
a 

nd 
_ 
~ 
x 
> 
= 

we 
te 


0.065 0.180 | 0.183 0O ¢ 
0.054 0.182 | 0.185 0.188 0.190 0.193 
0.046 0.184 | 0.187 O 

0.040 0.187 | 0.190 | 0.193 0.195 0.196 


0.065 0-191 | 0.194 0.197 0.199 0.203 
0.054 0.193 | 0.196 0.199 0.201 0.204 


0.072 0.201 | 0.204 0.207 0.209 0.213 
0.0%5 0.201 | 0.204 0.207 0.209 0.213 
0.054 0.204 | 0.207 0.210 0.212 0.215 
0.046 0.208 | 0.211 0.214 06.216 06.218 
0.040 0.211 | 0.214 0.217 0.219 0.220 


1 | 0.214 0.217 0.219 0.222 
2/0215 0.218 | 0.220 0.223 
5 | 0.218 0.221 0.223 0.225 


0.080 0.223 | 0.226 0.229 | 0.231 0.234 
0.072 0.223 | 0.226 0.229 | 0.231 | 0.234 
0.065 0.224 | 0.227 0.230 | 0.232 0.235 


0.080 0.234 | 0.237 0.240 | 0.242 | 0.246 
0.072 0.235 | 0.238 0.241 | 0.243 | 0.246 
0.065 | 0.237 | 0.240 0.243 0.245 | 0.248 


0.080 | 0.245 | 0.248 0.251 | 0.253 | 0.257 
0.072 0.247 | 0.250 0.253 | 0.255 | 0.258 
0.065 0.249 | 0.252 0.255 0.257 | 0.2: 


0.080 0.257 0.260 0.263 0.265 0.269 
0.072 0.259 | 0.262 0.265 0.267 0.270 
0.065 0.261 0.264 0.267 0.269 0.271 


0.080 0.268 | 0.271 0.274 0.276 | 0.280 
0.072 0.270 | 0.273 0.276 | 0.278 | 0.281 
0.065 0.273 | 0.276 0.279 0.281 0.283 


Use column “A” for shallow holes, column “B” for medium holes and column “D” for deep holes 


“B” for shallow holes, column “‘C” for medium holes and column “‘E” for deep holes in mild 


Use column “C” for shallow holes, column “D” for medium holes and column “‘E” for deep holes in copper. 


Shallow hole is when depth = } X dia. of tap or less. 
tap, but not more than 1} Xdia. of tap. 


TABLE OF MACHINE SCREW TAP AND DRILL SIZES. 





Medium hole is when depth is more than } X dia. of 


Deep hole is when depth =more than 1} Xdia. of tap. 
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Referring to letters and articles previously published 
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Annealing Furnace Atmos- 
pheres 


In connection with the statement, ap- 
pearing on page 951, that the atmosphere 
of the annealing furnace, whether oxidiz- 
ing or reducing, does not affect the qual- 
ity of annealed brass, it may be of in- 
terest to know that serious difficulties in 
annealed copper may be due to the an- 
nealing furnace atmosphere. 

In a case under my observation, short- 
ness in the annealed copper was finally 
traced-to the coal used in a furnace where 
the combination products passed directly 
over the copper. The coal contained an 
excess of sulphur, and apparently the 
sulphur oxidation products were absorbed 
by the metal. At any rate no difficulty 
was experienced after a change to low- 
sulphur coal. 

DONALD M. LIDDELL. 

Elizabeth, N. J. 








Soda Solution For Boiling 
Tools 


On page 873 is printed my prize-win- 
ning article on hardening some extra 
large hobs. I will enlighten readers of 
the AMERICAN MACHINIST as to my rea- 
sons for boiling these hobs in sodawater, 
also other tools that are quenched in a 
salt solution. 

Most of us know that a salt solution, 
or brine, is good for quenching tools, for 
the reason that it extracts the heat 
quicker than plain water, and as a salt 
solution will start tools to rust quicker 
than anything else, the action of the 
salt must be counteracted by boiling the 
tools in a soda solution. 

I have a soda kettle supplied with 
steam with a basket and windlass ar- 
rangement and holding about 8 or 10 
gal. of water. At the start I put in about 
5 lb. of soda (common washing soda or 
sal soda), and after that add 1 or 1% Ib. 
every day. All tools hardened in the salt 
solution are boiled about 15 or 20 min- 
utes, or longer; this is usually done be- 
fore tempering, in which case the soda- 
water is warmed slightly. By the time 
the tools are tested for hardness the ket- 
tle is about ready. The tools are put in 
the basket and lowered below the sur- 
face, steam is turned on and the tools 
boiled as stated. Meanwhile the tem- 


pering furnace is lighted and brought to 
212 deg. F.; the tools are removed from 
the kettle, drained for a few minutes, 
then placed in the tempering furnace and 
heated to the usual temperatures. 


This solution is a sure preventative of 
rust on tools quenched in any of the 
hardening solutions containing any of the 
different salts or acids used for that pur- 
pose. You will also notice that I bring 
the tempering furnace to the same heat 
as the sodawater. This prevents the 
unusual strains caused by different tem- 
peratures, and to my mind is one of the 
little things which must be attended to 
to get successful results in the harden- 
ing of tools. 


Decatur, III. Geo. COLEs. 


Grinding Chilled Cast Iron 
Rolls 


On page 513, Walter G. Groocock dis- 
cusses grinding chilled cast iron. For his 
benefit as well as others interested, I will 
give my experience in grinding this ma- 
terial, 

Chilled cast iron contains a great 
amount of carbon, and acts upon the 
grinding wheel much the same as high- 
speed steel. As the metal is very hard 
and dense, it is necessary to bring the 
wheel with more pressure against the 
work to make it cut than when grinding 
steel; in fact, there is no abrasive mined 
or made that will not glaze quickly when 
grinding chilled cast iron, and more peo- 
ple fail when grinding this material than 
with ‘any other. The reasons for this 
are: Wheel too hard and fine, work 
speed too slow, traverse too wide per 
revolution of the work, and dressing the 
grinding wheel too smooth with the dia- 
mond. 

As a grinding wheel will glaze more 
readily when grinding chilled cast iron 
than steel, it becomes necessary to take 
a deep cut and traverse about half the 
width of the wheel per revolution of the 
work, as this has a tendency to break 
the grains in the wheel when they be- 
come dull, thus presenting new and sharp 
cutting edges to the work. This is a 
continuous performance throughout the 
grinding operation and keeps the wheel 
sharp automatically; at the same time the 
result is higher production, and better 
work at reduced horsepower. 

In my article in Vol. 35, page 799, the 
chilled roll was run at 52% ft. per min- 
ute, which was considered the best speed 
under existing conditions; for a roll like 
this to run twice that speed for remov- 
ing metal is abnormal. If a hard wheel 
is used with unlimited power, the time 
may be reduced. The roll in question was 

















ground on a modern grinder, with the 
wheel carriage moving (not the work). 
Mr. Groocock evidently is not manufac- 
turing, and is up against toolroom work. 
If this is the case, I quite see how he 
could be misled. 

I do not believe in wasting a wheel 
when grinding; but if more people would 
ignore the wear of the wheel, a higher 
production would be sure to follow. In 
removing 221 cu.in. of chilled iron with 
a 20;%x2-in. wheel, I do not think 48 in. 
is too much wear, as each cubic inch of 
wheel removes approximately 7 cu.in. of 
metal. In this case, the work was re- 
duced seven times as much as the wheel 
(it being understood that the roll was 14 
times as long as the wheel was wide and 
about the same diameter), and with an 
average of 21 hp. The time was about 4 
hours. 

Referring to Fig. 1, in Mr. Groocock’s 
article, he appears to have had some 
trouble in grinding this hollow cast-iron 
gage, and only obtained satisfactory re- 
sults after increasing the work speed 
and reducing the traverse per revolution 
of work. In the first place, I do not think 
a 24 combination K Norton wheel was the 
proper abrasive. But as he evidently had 
more experience with Norton wheels, let 
us consider this abrasive for grinding 
cast iron. 

The Norton 24 combination wheel is 
made from a combination of grit, and is 
very good for steel or general work. Yet 
I sometimes think the larger wheels would 
be still better if they did not contain 
the fine grains. I have reference to grains 
finer than 46, as I believe the wheel 
would cut more freely, and have less 
tendency to brown or burn the work. 
The 24 combination for hollow cast iron 
is not the grit for best results. If this 
wheel were made from 40 per cent. 24 
grain, 50 per cent. 36 grain and 10 per 
cent. 46 grain, I think there would not 
be much difficulty grinding hollow cast 
iron. 

Mr. Groocock’s main trouble was with 
the work changing its axis. This was evi- 
dence that the wheel was producing too 
much heat, and I take it he was using 
an ample supply of water. If a coarse, 
soft wheel is used on tubular work, it 
will allow the water to percolate between 
the grains of the wheel, and through the 
contact while grinding, making it almost 
impossible for the work to get out of 
true. 

J. H. HoLiincer. 

Birmingham, England 
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Local Selective Hardening by 
Paint and Shield 
Methods 


Referring to the matter of selective 
hardening discussed by Waldemar Kroll 
on page 804, I wish to say that I have 
used Mr. Shore’s “fire paint” for the 
local hardening of tools, but have not 
met with the success I had expected. 
The trouble that I encountered was the 
persistent manner in which it adhered to 
the tool in particular places, especially in 
threaded holes. 

I tried soaking in warm water, and 
eventually boiling in a strong solution of 
soda water. The results were the same. 
It was more of a problem to remove the 
paint after hardening than I had bar- 
gained for. 

I had used the shield method of local 
hardening for years with very satisfact- 
ory results on a varied assortment of 
tools. This method too, can be carried 
further than is really necessary. Im- 
mersing in the bath only long enough to 
set the hardness (which is only acquired 
by practice, judgment and the vibratory 
feeling conveyed to the hand by the 
tongs) produces the most satisfactory 
results. In local hardening I sometimes 
use thin asbestos paper under the sheet 
iron. 

Regarding its effects on steel; the tools 
that I tried the paint on have stood up as 
well as any hardened in the usual way, 
which leads me to think that the effects 
are not injurious. 


Decatur, Ill. Geo. COLES. 








Testing Compressed Gas 
Flasks 


With reference to the interesting ar- 
ticle on “Testing Compressed Gas 
Flasks,” by A. L. Haas, on page 637, I 
should like to call your attention to an 
error. It is stated that an increase in 
temperature from 65 deg. to 100 deg. F. 
increases the pressure about 1000 Ib. per 
square inch. 

Your contributor appears to have over- 
looked the law that the pressure of a 
gas at constant volume varies as the ab- 
solute temperature. To express degrees 
Fahrenheit in degrees absolute, 461 must 
be added to the scale reading above the 
ordinary zero. Therefore, the absolute 
temperatures at 65 deg. and 100 deg. F. 
= 526 and 561 respectively. 


Taking the pressure in the flask as 
1800 Ib. per square inch at 65 deg. and a 
temperature rise to 100 deg., then the 
pressure at the latter temperature will 
be: 1919.7 Ib. per square inch. This 
in an increase of approximately 120 Ib. 
per square inch instead of 1000 Ib. as 
stated. H. WARDEN. 

Greenock, England. 
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Shall Colleges Teach Scientific 
Management? 


Messrs. Alford and Church in Vol. 36, 
page 857, announced as the three regu- 
lative principles of the art of manage- 
ment: 1. The systematic use of experi- 
ence. 2. The economic control of effort. 
3. The promotion of personal effective- 
ness. : 

Bagley, in his work, “The Educative 
Process,” defines education as the pro- 
cess by means of which the individual 
acquires experience that will render more 
efficient his future action. His definition 
of education includes, as a requisite of 
everyone who has received an education, 
the first principle of the art of manage- 
ment as set forth by Alford and Church, 
namely, the systematic use of experience. 
It implies both the second and third prin- 
ciples, namely, the economic control of 
effort, and the promotion of personal 
effectiveness. If there is so close a re- 
semblance, therefore, in the fundamental 
principles of the art of management and 
in the educative process correctly car- 
ried out, why should one scoff at the col- 
leges for attempting to teach scientific 
management ? 

A recent contributor to technical liter- 
ature has taken the colleges to task for 
such attempts, characterizing them as 
futile, so long as college boys continue 
to do some of the absurd things which 
he lists. Among the most prominent of 
these objectionable things, the critic 
mentions rooting at athletic contests and 
the manifestation of mob spirit in con- 
tests and celebrations following victori- 
ous contests. 

Not one argument is advanced against 
the teaching of time and motion study in 
college shops, the use of instruction. cards 
and a planning system, and other appli- 
cations of the principles of scientific man- 
agement in college shops and laboratories. 
Would this same critic sweepingly char- 
acterize the entire audience at a league 
baseball park, yelling for their favorites, 
as a brainless mob ? 

Like most critics of the colleges, he 
emphasizes those features of college life 
in which the public at large takes the 
greatest passing interest, and pays no 
attention to the educative processes car- 
ried on in the colleges. 

The same critic scoffs at the attempts 
of colleges to make a scientific study of 
discipline. He speaks of the fact that 
petty infractions of rules are severely 
punished, and that moral laxity is un- 
punished. He lays stress on the fact that 
college students are allowed to be absent 
from classes frequently without excuses, 
and that even the demand for an excuse 
is poor discipline since it encourages the 
idea in the student that a good excuse for 
not doing something is quite equal to the 
accomplishment of the thing. 

Our critic, however, fails to offer rem- 
edies, but proceeds to tell us that the 
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same incongruity of discipline exists in 
commercial shops. He does tell us that 
the best shops are those in which the 
foreman does not “fire” a man or give 
him a tremendous scolding for every in- 
fraction of a rule or mistake. 

In the matter of absences, a high-grade 
instructor has very little cause for dis- 
cipline. Almost all of the students real- 
ize that they cannot afford to miss a reci- 
tation. There will be a few lazy ones 
whose fathers have sent them to college 
just as there are a few lazy lathe hands 
whose fathers want them to learn the 
machinist’s trade. In my capacity as 
shop superintendent, I have found the 
proportion of lazy boys in factories just 
about as large as in colleges. When one 
stops to consider that the former are 
up against the actual bread and butter 
proposition criticism of the college boys 
as a class seems unjustified. 

It must be remembered that in the 
highly departmentalized organization of 
the modern college, the instructor does 
not deal directly with student delin- 
quencies. Our critic would hardly hold 
the shop foreman responsible if a lathe 
hand got drunk at night, broke a plate- 
glass window, but went back to work 
sober the next morning. Under the pres- 
ent organization of American colleges, he 
cannot hold the instructor responsible 
any more than he would the foreman. 
His remarks seem to voice, however, a 
public sentiment that instructors should 
take a more active interest in student dis- 
cipline. Under our present system of 
college administration, the instructor can- 
not consistently do this without overstep- 
ping his authority. I am sure that all 
persons connected with our colleges 
would welcome constructive suggestions 
as to how to meet this problem. 


Huco DIeMeER. 
Professor of industrial engineering, 
Pennsylvania State College. 
State College, Penn. 








Largest Locomotives in the 
World 


What will be the largest and most 
powerful locomotives yet constructed are 
now nearing completion in the shops of 
the American Locomotive Co. The lo- 
comotives are intended for use on the 
Virginian Ry. and are of the Mallet com- 
pound type. Each engine will weigh, in 
working order, 540,000 Ib., with 597,200 
Ib. on drivers. The combined weight of 
the engine and tender will be 752,000 Ib. 
The total length of the engine overall is 
65 ft. 11% in. and the total length of 
wheel base, is 57 ft. 4 in. These engines 
will have a tractive power of 115,000 Ib. 
or 60 per cent. more than the pioneer of 
this type built in America for the Balti- 
more & Ohio R.R. By the American Lo- 
comotive Co.’s system of compounding, 
the tractive power at slow speeds can be 
further increased to 138,000 Ib. of work- 
ng the engine simple, 
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Automobile Standardization Work 


There is some misunderstanding out- 
side of automobile engineering circles in 
regard to the standardization work of the 
Society of Automobile Engineers. Henry 
Souther, Chairman of the Standards 
Committee, in an address on this sub- 
ject presented to the recent convention of 
the society, outlines the work and states 
the position that standards should occupy 
in any industry so clearly that we quote 
liberally from his paper. His statements 
which follow should be of especial in- 
terest to our readers because of the 
standardization work about to be under- 
taken by the National Tool Builders’ As- 
sociation.—EbITorR. 

The subject of standards and the work 
of the Standards Committee of the so- 
ciety seem to be so misunderstood by 
those not in close touch with the work 
that a paper of some length, which shall 
take up the matter in detail, seems de- 
sirable. There is a great variety of 
viewpoints taken by those who comment 
and criticize. 

It is safe to say that all approve of 
some standardizing work and freely ad- 
mit that some standards are possible. 
There is the class which believes that a 
standard, in order to be worth anything 
at all, must not be adopted or recom- 
mended until everything is known about 
the subject. In contrast, there is the 
class which seems to believe almost any- 
thing can be standardized and which 
would go to very great extremes in the 
matter. 

There is apparently a sharp division of 
opinion between these two groups. One 
believes that standardization should be- 
gin early in the history of an industry. 
The other believes that no standard is 
possible in an industry until such in- 
dustry is so old that the probable changes 
in the proposed standard are few and far 
between. These views are diametrically 
opposite and require consideration. 

The opinion that standardization should 
Start early in the history of an industry 
has many good arguments back of it. 
Perhaps the best one is that there are no 
partial standards that must be undone. 
The opposite view is that sufficient knowl- 
edge does not exist in a young industry 
to enable a standard to be adopted that 
will possess any enduring value. It is 
argued that frequent changes will be 
necessary and therefore no standard is 
possible. 

In this last phase of the situation, the 
policy of the Society of Automoble Engi- 
neers seems to solve the question. It is 
believed by the council and those ir 
charge of the society’s work that stand- 
ardization must be started as soon as pos- 
sible. With this in view, committees 
having to do with the most re>ent things 
in the art are settling upon a few points 


A clear discussion of the po- 
sition standards should occupy 
in any industry and a statement 


of the work done by thé Stand- 
ards Committee of Society of 
Automobile Engineers. 





that all can agree upon at the moment. 
Then there come a number of other items 
or points in construction or detail, tha‘ 
are questionable as standards. 

Portions of the subcommittee consider - 
ing the subject may believe that certain 
details ought to be standard and other 
portions of the committee may believe 
they should not. These disputed points 
are fully discussed and the discussions 
put into the records of the society, so 
that all members may know what is being 
considered at the time. 

Then there is a third class of in- 
formation that it is clear to all cannot be 
used as standard or as part of a stand- 
ard. Nevertheless, much of it is ex- 
cellent material from an _ engineering 
standpoint and may even some day come 
to the quality necessary to form a stand- 
ard. Such material is put on record and 
forms part of the engineering knowledge 
of the society. 

The Springs Division of the Standards 
Committee is at this time confronted in a 
marked degree by the foregoing condi- 
tions. There is apparently little that can 
be even suggested to the society as the 
basis for a standard; and yet a large 
amount of engineering data is being 
gathered by this subcommittee and placed 
before the members of the society for 
their information. 


Lire OF A STANDARD 


The life of a standard is the cause of 
much discussion. Some believe that if a 
standard is not everlasting it should not 
be designated “standard;” others that a 
standard is subject to change at any time. 
Those of the first school would probably 
adopt but very few standards, for the 
simple reason that in this age and in- 
dustry evolution is so rapid that there 
would never be a time when it would ap- 
pear that changes were not possible. 
Consequently, it is the belief of the 
Standards Committee that standards 
should be accepted as rapidly as possible 
and should be kept uptodate by follow- 
ing the art closely and making such 
changes as may be necessary from time 
to time. 

To me it seems that portions of a con- 
struction may be standardized at a given 
time and that other details must await 


further developments. It is most desir- 
able to have the few agreed points stand- 
ardized rather than do nothing at all. 

Perhaps the word “standard” inter- 
feres with the complete understanding 
of this subject. For instance, a standard 
pound or kilogram remains the same 
forever; also the standard foot or meter. 
There can be no such thing as this in any 
industry that progresses. It would seem, 
therefore, that the word “standard” 
should be understood as applying not 
only to those objects which are never 
to be changed, but also to those that are 
standard for the time being. 

The committee realizes perfectly well 
that too many standards, or ill-consider- 
ed standards, are worse than none at all, 
and that it must not go too fast. But it 
also realizes that there are certain things 
that must be standardized to save untold 
confusion. It is in receipt of occasional 
demands from members and from corpor- 
ations that certain things be standardized 
Just at present there is the sharpest *pos- 
sible demand from a large producer of 
truck axles that the society shall stand- 
ardize the tread of trucks and a few 
other items related to the axle. The 
statement is made by this corporation 
that if some standard is not forthcoming 
at a very early date, it will create its own. 

The whole question of standardization 
is interesting to the engineering world. 
It is viewed with the most favor by those 
who have gone deepest into the subject. 
It is viewed unfavorably by those who do 
not understand what kind of a standard 
is aimed at. Perhaps it would be well 
to call all the results of the work of the 
committee “Standard Information” or 
“Standard Practice,” rather than “Stand- 
ards.” 

In the issue of April, 1912, The Auto- 
mobile Engineer, of England, says: “The 
word ‘standardization’ is to some men as 
the red rag is supposed to be a bull. 
They see in it everything hateful, for they 
imagine it to mean the hampering of in- 
ventiveness and the repression of new 
ideas. It is, of course, nothing of the 
kind.” 

The same issue also states: “A good 
definition of standardization in the engi- 
neering sense is to say that it means the 
elimination of the unnecessary.” 

That the work of the Society of Auto- 
mobile Engineers is favorably looked 
upon abroad is evidenced by the follow. 
ing quotation from the same journal: 
“In this respect (standardization) Amer- 
ican engineers have given a lead which 
can be followed to a great extent, and 
which ought to be followed.” 

The same editorial comments much 
more in detail, commending the work al- 
ready done by the society; and all this 
after the editor of the journal had in per 
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son closely scrutinized the character of 
the work being attempted. 

Another view of a standard, apparently 
taken by some, contemplates the fact 
that a standard once adopted by the So- 
ciety of Automobile Engineers must be 
used by all its members or else they shall 
forfeit their rights to membership or citi- 
zenship or something else not expressed. 
This is certainly not the case. A stand- 
ard, in order to be accepted, must have so 
much merit that engineers or producers 
or executives will see good reason for its 
acceptance. 

Good engineering design may be the 
reason why it is worthy of universal 
adoption; easy manufacture may be an- 
other reason why it should be adopted 
and become standard practice; and low 
cost is a reason why the business organi- 
zation would say to the others involved 
that it must be adopted. As a matter of 
fact all three of these qualities will usu- 
ally be found in any good standard. The 
adoption of a standard is not compulsory ; 
it is voluntary. 


DETAILS SHOULD Not BE 


STANDARDIZED 


There are many details that should not 
be standardized and many that cannot. 
For example, to set forth a detail stand- 
ard design for an I-beam front axle or a 
front axle of any design or shape would 
be manifestly impossible. The shape and 
weight of an axle for any given car de- 
pend upon so many details connected 
with that particular car that it might be 
absolutely wrong for all others. Similar- 
ly, a set of transmission gears suitable 
for one car could never become the stand- 
ard for all. A set of springs suitable for 
a given type of car is rarely right for 
any other. Therefore, it is out of the 
question to attempt to standardize 
springs, or sets of springs, as a whole. 
A standard engine design would be 
equally absurd and ridiculous. Such a 
standard would pre-suppose absolute per- 
fection in every detail. 

There are many more details of an 
automobile that should not be standard- 
ized. To draw the line in a_ practical 
way between that which is fit material 
for standardization and that which is not, 
is the work of the Standards Committee 
and of the whole society. Your committee 
will solve this difficulty satisfactorily, 
provided the members of the society will 
come forward freely and frankly with 
whatever knowledge they may have on 
the subjects under discussion. A stand- 
ard should certainly represent the col- 
lective knowledge of all concerned, rather 
than the narrow viewpoint of some one 
man or small group of men. 

The manner in which the Society of 
Automobile Engineers is attempting to 
arrive at proper standards is to get to- 
gether all those interested in any way and 
promote such discussion as will result 
in some decision. Various interests must 
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be involved. There are always at least 
two—the producer and the consumer. 
There may be several; for example, the 
producer of the raw material, the manu- 
facturer who shapes it, and finally, the 
consumer of the finished article. There 
is usually the sales interest between the 
other interests. 

The machinery contemplated and ar- 
ranged for by the constitution and by- 
laws of the society makes it possible that 
all shall have an opportunity to express 
their views on any standard. 

The Standards Committee as a whole 
consists of 100 members. The member- 
ship is made up ef men possessing every 
variety of knowledge in the automobile 
art; at least such is the intention. The 
Standards Committee is too large to con- 
sider originally each and every possible 
standard as a committee, and for this 
reason it has been divided into subcom- 
mittees or divisions, consisting of a rel- 
atively small number of men, all of whom 
are interested in and qualified on the 
particular topic being considered. 

These divisions are made up as far as 
possible, and where necessary, of con- 
sumers and producers of the object or 
part under consideration. The chairman 
of the division, as a rule, suggests cer- 
tain standards or possible standards. 
These suggestions are considered at 
meetings and through correspondence. 
The consumer expresses his objections to 
any proposed standard and the producer 
also states his. Provided they do not 
get together unanimously, there can be 
no fully effective standard. 


CourRSE TAKEN BY A STANDARDS REPORT 


Once a report is made by one of these 
divisions or subcommittees, it is submitted 
to the Standards Committee as a whole. 
The subject matter is put before them 
in writing and also in open meeting. If 
the Standards Committee as a whole ap- 
proves of the work of the division com- 
mittee, then the matter goes to the coun- 
cil of the society, carrying the Standards 
Committee’s recommendation for accep- 
tance. The council decides whether or 
not it shall be put before the whole so- 
ciety in open meeting for discussion. If 
before the whole membership of the so- 
ciety, so that all may be familiar with the 
substance of the proposed standard. Dis- 
cussion is invited in every possible man- 
ner and adverse criticism usually causes 
the report to be returned to its division 
for reconsideration or alteration. 

Affirmative action and approval on the 
part of the society as a whole, by all 
those present, carries with it the recom- 
mendation of the matter as standard. It 
is then put on record in the Trans- 
actions of the’ society and placed 
before the membership, for ready refer- 
ence, in data sheet form in the Hand- 
book. This, as already stated, does nor 
mean that the standard can never be 
changed. The subcommittees are not dis- 
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charged, but continue their work when- 
ever there is a need for any further 
change or advance. Every change must 
receive the same careful scrutiny of sub- 
committee, full committee, council and 
society before being recommended. 

The attendance at the society meetings 
has been uniformly good. Engineers 
standing highest in their professions have 
always been found at the meetings and 
have taken an active part in the dis- 
cussions which have had to do with the 
work of the Standards Committee. It 
cannot be truthfully stated that there 
has not been a representative attendance 
at the meetings of the society when any 
of the standards has been discussed. The 
reports of some of the subcommittees 
have been of such importance as to bring 
out a very large attendance and lead to 
discussions which have been most instruc- 
tive and beneficial to all concerned. The 
records of the society are rich in engi- 
neering knowledge brought out in con- 
nection with the discussion of the stand- 
ards proposed, whether accepted or not. 

The Standards Committee has the fol- 
lowing divisions: Aluminum and cop- 
per alloys, ball and roller bearings, 
broaches, carburetor fittings, frame scc- 
tions, gear-tooth shapes, iron and stcel., 
lock washers, nomenclature, seamless 
steel tubes, sheet metals, springs, truck 
standards, wheel dimensions and fasten- 
ings, miscellaneous. 








Special Screws for Fitting Up 

One of the practices of the Cleveland 
Automatic Machine Co. regarding screw- 
thread fits is unusual enough to Be in- 
teresting. 

This company uses the V-thread for 
capscrews, bolts, etc., flattening the point 
of the thread for obvious reasons, though 
having no definite amount of flat. In 
order to secure uniformity it makes its 
own screws, and gages tliem very care- 
fully with threaded ring gages. For cap- 
screw holes, which are frequently used 
in assembling, such as to pull the bearing 
cap down on the spindle in trying the 
bearing, it follows a rather unusual prac- 
tice. 

The holes are first tapped with special 
taps, 1/64 in. smaller than the standard, 
and special capscrews are used in assem- 
bling. When the bearing has been prop- 
erly fitted, the standard tap is run in to 
clean out the thread to size and to in- 
sure the standard capscrew making a per- 
fect fit. This avoids any slackness due 
to wear at any part of the thread in either 
the hole or screw, and has proved very 
satisfactory. 





Exports of typewriters, computing ma- 
chines and cash registers from the 
world’s leading commercial nations in the 
calendar year of 1911, were as follows: 
United States, $15,268,557; Germany, 
$2,065,840; France, $421,319; United 
Kingdom (typewriters only), $131,814. 
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Gear Guard, Jig Lists and an 
Internal Countersink 


An effective and convenient gear guard 
for use around milling and similar ma- 
chines, is shown in Fig. 1. These are 
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was made to remove the burrs which have 
a disastrous effect on the piston leathers 
in such cases. 

This was improvised from a combina- 
tion post or bench drill, with an air mo- 
tor to drive it, the frame being made of 
piping as can be seen. The arm carry- 
ing the countersink can be moved to any 
convenient position, as the belt driving it 
is guided by the two idlers shown. It can 
also be easily moved out of the way over 
the bench when not in use. It is one of 
the little devices which seem trivial after 
they have been made, but which save 
many times their cost whenever used. 








Fic. 1. SUBSTANTIAL GUARDS FOR GEARING 


made from channel iron such as is used 
in making elevator cables, and are 
lighter, being punched full of holes. They 
are riveted to cross pieces, in the form 
of angles, and are provided with pegs or 
studs, which fit into holes bored in the 
floor with proper relation to the machine 
to be guarded. They are easily removed 
when necessary for changing the gears 
or for cleaning, and yet afford ample pro- 
tection when in position around the ma- 
chine. 

One of the many closets used for keep- 
ing jigs and tools in the department us- 
ing them is shown in Fig. 2. The list 
shows exactly what is in the closet, the 
cover being raised on No. 28 to show the 
typewritten list, while in No. 29 the lid 
has been dropped to show how thoroughly 
it protects the list from being soiled or 
injured. The frame is made of light 
angle iron, while the cover is made of 
about one-eighth inch sheet steel. These 
lists and their protecting covers are in 
use on all the tool closets in the shop. 

An improvised apparatus for counter- 
sinking a hole on the inside of a tube is 
shown in Fig. 3. It often happens in 
elevator work, that holes have to be 
drilled through tubes in which piston 
leathers must move, and the device shown 
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These were all secured from the shops 
of the Otis Elevator Co., Philadelphia, 
Penn. 








The German Machinery 
Trade 


In a consular report Consul-General 
A. M, Thackara, of Berlin, states that the 
improvement shown in the _ industrial, 
financial and commercial conditions of 
Germany in 1910 continued during 1911. 
Notwithstandng the disturbed condition 
of Germany’s foreign affairs in the sec- 
ond half of last year, and the shortness 
of the fodder crops, considerable activity 
was displayed in almost every branch of 
commerce and industry. 

Speaking of the rachinery trade, he 
says that in general conditions prevailing 
in the German trade in 1911 were more 
favorable than in the previous year, al- 
though all branches were not affected 
alike. The production was greater in 
many lines; there was a larger demand 
for raw material, as shown by the statis- 
tics of the coal and iron industries; and 
the number of applicants for work was 
smaller during the year as compared with 
the corresponding months of 191C. 

The dullness in some or the branches 
of the textile industry naturaily affected 
the trade in textile machinery. and the 
purchasing capacity of the farmers in 
some localties was reduced on account of 
the prevalence of the foot-and-mouth 
disease and the shortness of the fodder 
crops, which resulted in a falling off in 
the home sales of agricultural machinery. 








Fic. 2. Jig CLosets AND) METHOD OF PROTECTING LisTs 
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There were less sales of tulle-makinz 
and tulle-finishing machines, as the de- 
mand for the finished product was small, 
owing to the reigning fashon in ladies’ 
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Arthur Koppel, and the Westfalischen 
Maschinenbauindustrie, Gust. Moll & Co., 
with the Maschinenbau A. G. Balcke in 
Bochum. 

















Fic. 3. SPECIAL COUNTERSINK FOR INSIDE WoRK 


dresses. Manufacturers of locomotives 
and railway supplies complained of the 
smallness of the orders from the State 
Railway Administrations. 

This condition will not prevail during 
the present year, as the Prussian Govern- 
ment will give orders for exceptionally 
large supples of locomotives, passenger 
and freight cars, and other railway acces- 
sories. The manufacturers of steam loco- 
mobiles for agricultural purposes are be- 
ginning to feel the competition of elec- 
tric traction, which is more and more re- 
placing other forms of power, the electric 
current being furnished cheaply by the 
overland central power station. 

In the gas and combustion motor 
branches of the industry business was 
good throughout the year. The use of 
crude oil for fuel is constantly increasing 
in Germany, so that the manufacturers 
of oil-burning apparatus have been kept 
busy filling orders, especially for the 
larger and medium types. The prices of 
machinery in general showed a tendency 
to decline, owing to the keen competition 
in home and foreign markets, but on the 
whole the profits were satisfactory. The 
balance sheets of 312 machinery com- 
panies in 1911 showed an average divi- 
dend of 8.3 per cent., as compared with 
7.8 per cent. in the previous year. Their 
capital increased from $165,000,000 in 
1910 to $174,800,000 in 1911. 

As in other German industries, there was 
a tendency toward the concentration of 
capital in the machinery trade during 
1911. The most important fusions were 
Anstalt with Orenstein & Koppel and 


The Precision Lathe 
By W. H. SAWTELL 


A precision lathe is any lathe built with 
an extremely close limit of error. We 
may, therefore, have precision bench 
lathes, or precision turret lathes, the pre- 
cision part depending on the point of 
view. One well known manufacturer 
applied the» adjective “precision” to a 
bench lathe having a lead screw and 
feed rod, with an automatic crossfeed, 
etc. As these lathes have been well ad- 
vertised as precision lathes we are in- 
clined to associate them with this name. 

The precision lathe has a wide range 
of usefulness, and will handle many jobs 
usually sent to the engine lathe. Owing 
to its accuracy it also does the small 
work well. Its chief drawback is the 
price, which to many is prohibitive. The 
bench lathe, or properly, the precision 
bench lathe, is really in another class. 

Here we have a plain bed T-slot and 
usually flat on top with a 30-deg. angle, 
each side to act as guides for the head- 
stock, and the various attachments. Two 
well known manufacturers also plane the 
back side of the bed and mill a T-slot for 
attaching sundry fixtures. 

For tool and experimental work the at- 
tachments most used are the slide-rest 
and grinder. The milling fixture comes 
next. The other attachments are all use- 
ful. With these three, however, the 
greater part of the average work can be 
handled. 

Then there is the screw-cutting fixture 
or “Fox attachment,” which is very quick 
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in cutting short threads. With it, in con- 
nection with the attachments mentioned, 
all kinds of threads up to 3 in. in length 
and %-in. standard diametral pitch can 
be cut. 

The advantage to the manufacturer in 
using bench lathes, lies in the fact that 
an equipment may be had to suit his 
special wants, it being unnecessary to 
spend a large amount for inactive- mech- 
anism. An actual case will illustrate 
this. 

A machine was required to hob small 
worm gears. These were more than the 
old machine could handle. A standard 
bench-lathe bed, two standard heads, two 
slide rests, and a countershaft with two 
cone pulleys were bought. The device 
for holding the gears was applied to the 
slide-rests, the crossfeed screw re- 
moved, and a spring feed with positive 
stop applied, with a cam lever to withdraw 
the work from the hob. A double-head 
hobbing machine was thus available, and 
more than doubled the product. 

In another case a lot of small pieces 
requiring a flat lapped face had to be 
ground and lapped. They were held in 
a chuck and ground one at a time on a 
No. 1 universal grinder; 150 per day 
was considered good work. To increase 
production 12 blocks were made having 
threaded holes in the center. Each block 
held 36 pieces around its outer edge. 

A special grinding fixture carrying a 
4-in. ring wheel was made for the bench 
lathe, and also a screw faceplate to take 
the blocks. When the operator had all 
the blocks loaded up he could grind a 
blockful nearly as quickly as one piece 
was ground in the old way. He then 
lapped them before removing from the 
blocks. With this simple rig one man 
could easily grind and lap 1000 pieces per 
day. The cost of the outfit was about 
$200, and it was often found useful for 
other work. 





Increased Pig Iron Pro- 
duction 


The production of pig iron in the 
United States has been increasing for 
several months past and in May it was at 
the rate of over 30,000,000 tons a year. 
Unless some unexpected condition arises, 
the melt for 1912 will be the greatest 
in our history. This is equivalent to say- 
ing that the production of iron and steel 
for the year will be the largest ever re- 
ported. The great consumption of the 
metals which started with the reduc- 
tion of prices and the substitution of an 
open market for the attempt to main- 
tain controlled prices, has continued, and 
the country is absorbing steel as a rate 
which promises to continue for some 
time. The recent advances in prices have 
not been sufficient to check this move- 
ment.—Engineering and Mning Journal. 
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Paying for Wasted Time 


Many of us look wise and endeavor to 
tell each other in impressive fashion that 
“time is money” and then deliberately 
let a salesman wait an hour for an in- 
terview in an endeavor to impress him 
with our own importance. 

The reason harks back to the time- 
honored, but mistaken notion that the 
buyer is conferring a special favor on 
the seller by giving him a few bits of 
green paper, or perhaps only one piece 
of white paper, for a machine which he 
needs in his business and which is 
evidently worth more to him than the 
aforesaid bits of paper, or he would not 
have bought it. 

But aside from this, it seems high time 
that we learned that every wasted hour 
of the salesman’s time must be paid for, 
and that we help pay for it. When it is 
our own salesman or when we occasion- 
ally “cool our own heels” in the outer 
office under the scathing espionage of 
the information (?) boy or telephone 
girl, we are indignant and may even fig- 
ure up the cost to us of the delay. But 
when it is the other fellow’s salesman 
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waiting for us, it is quite a different 
matter. 

In our own case we must add the 
selling cost to the cost of manufactur- 
ing, not entirely forgetting the profit, and 
if the sales cost more, the price of the 


machine must be in proportion. If no 
one wasted our salesman’s time he could 
cover more territory per day, and both 
the selling cost and the price could be 
reduced. 

But we seem to forget that the same 
rule holds good when another’s salesman 
comes to see us. In too many cases he 
must waste far more time than is neces- 
sary; his equanimity is disturbed and he 
is incapable of doing his best work. This 
adds to the selling cost just as in our 
own case and we have to help pay for it. 

Everything which adds to the cost of 
getting any article into the hands of 
the consumer is an economic loss and 
the whole country helps to pay for it. 
An extra hundred dollars tacked on to 
the cost of a rail machine for the steel 
corporation affects everyone along the 
line. It adds to both the cost of rails 
and to the cost of transportation over 
these rails, so that whether you buy 
fresh eggs out of cold storage, or own 
an automobile built in another town, you 
help pay that extra hundred dollars. 

And, incidentally, the salesman who is 
treated as though he had not yet become 
a member of the human family, but an 
outcast awaiting recognition by some 
lordly buyer, often can and does get even 
in various ways. Aside from the mere 
decency involved in such treatment, it 
usually loses many dollars for the firm 
allowing it. 

This is one of the wastes which can 
be largely eliminated without any elab- 
orate system or details. Any business 
caller should be able to see the man he 
wants or a substitute, with little delay, 
and where office hours are limited ii 
should be made known as widely as pos- 
sible in the trade. This is a waste which 
we can all help to eliminate and not only 
save time and money, but dispositions as 
well. 


Effect Of Child Labor On 
Machine Shops 


While few machine shops employ 
children of tender years, and fortunately, 
do not.come under the ban of child-bet- 
terment associations, they are perhaps 
more closely concerned in the matter than 
we are apt to realize. Statistics com- 
piled by John T. Frey, editor of the Jron 
Moulders’ Journal, seem to show that 





the effect of factory work on children 
between the ages of 10 and 14 is 
very marked. Such children average be- 
tween three and four inches less in 
height, and weigh about twenty pounds 
less than their more fortunate brothers 
and sisters, who live more normal lives. 

We are further surprised to learn that 
one out of every seven children in the 
United States between the ages of 10 
and 14 is at work, and our boasted 
prosperity seems a trifle less real than 
we would like to imagine. 

Further statistics from the State of 
Massachusetts show very clearly that 
children who are compelled to work, 
rarely become skilled in any particular 
line, and are mostly candidates for that 
class of workers designated as unskilled. 
A little study will show how th's must 
affect the problem of recruiting skilled 
mechanics for our shops. We shall never 
know how many first-class machinists 
have been nipped in the bud in this pro- 
cess, 

With the supply of available material 
reduced in this proportion, it is corre- 
spondingly more difficult to secure suit- 
able boys for our machine shops, so that 
the effect is clearly detrimental to all 
the industries, as well as to those which 
are guilty of the exploitation of children. 

It behooves every shop owner and 
manager to, at least, become familiar 
with existing conditions, considering care- 
fully the ultimate effect on his own busi- 
ness and on the character of the citizens 
of the next generation. After understand- 
ing the problem and realizing that it is 
not to be put aside as belonging to some 
other industry, he will be in a better posi- 
tion to work against the evil for the bet- 
terment of the child, the country, and 
his own bus‘ness. 

This is but one of the many cases 
where we are beginning to learn that no 
line of business, and no condition of so- 
ciety is entirely independent of others. 

Any practice which is injurious to the 
indiv'dual or the community must ulti- 
mately be proportionately injurious to us 
all 








Drilling Machines of the 
Inverted Type 


One of the vital questions in drilling 
is to keep the drill clear of the chips, 
both on account of the dissipation of heat 
and the clogging which has much to do 
with drill breakage. 

This is particularly true in deep-hole 
drilling, and: makes the inverted type of 
drilling machines as illustrated elsewhere 





122 


of particular interest, especially in 
view of the results which are being ob- 
tained from it. 

In machines of this type the chips 
naturally drop out of the hole by grav- 
ity if they are broken into short pieces, 
or wind themselves out of the way even 
with the long curling chip formation. 
But while a cooling lubricant may be ad- 
vantageous, it is not mecessary as a 
means of removing chips, as is the case 
in either horizontal or vertical drilling 
of the usual type. 

The example cited in connection with 
the machine referred to appruaches gun- 
barrel drilling and the makers have not 
yet discovered the limit of the length of 
hole which can be satisfactorily drilled in 
this way. While this may seem to be 
particularly adapted for drilling smal) 
holes, there seems to be no reason why 
the same principles should not be equally 
successful in the case of boring fairly 
large holes, such as automobile and other 
cylinders. In fact, machines of this type 
have already been built for such work 
and are proving very satisfactory. 

With the inverted type of machine the 
question of chip removal is much simpli- 
fied, and there -are many advantages in 
cases where it is usually difficult to get 
the chips out of the way of the boring 
bar or cutter. 
new, has had but a limited application. 








New PuBLicATION 


CONCRETE COSTS. By «rederick W. 
Taylor and Sanford Kk. Thompson. 
709, 5%x8-in. pages, 76 illustrations. 
Published by John Wiley & Sons, 
New York, N. Y. Price, $5. 


This book is the very latest treatment 
on concrete costs, and is by far the most 
complete and uptodate of any pub- 
lished. It contains tables and recommen- 
dations for estimating the time and cost 
of labor operations in concrete construc- 
tion and for introducing economical 
methods of management. Mr. Thompson 
and his assistant worked on this book 
for 16 years in order to bring it to its 
present complete form. 

A study of the elements of cost in 
building operations was made under the 
general methods introduced by Mr. Tay- 
lor in shop practice. Because of its scope 
the work was slow and painstaking, and 
several of the largest concrete construc- 
tion companies in this part of the coun- 
try assisted the authors by collecting 
data on jobs in process of construction. 

The book is intended to meet the needs 
of the contractor, engineer, and archi- 
tect. The contractor will find in it many 
valuable data as to actual cost on com- 
pleted structures stated in several ways, 
as for instance, estimating the entire cost 
of the building on the square-foot floor- 
space basis, or the more exact method 


of subdividing the different building 
operations into unit cost. While these 
unit costs cannot necessarily be ob- 


tained on the particular job in question, 


This method, though not ° 


AMERICAN MACHINIST 


they serve as a valuable check, and will 
aid in the detection of errors in esti- 
mates and the subsequent losses. 

The engineer and architect will find 
the book valuable in that closely approxi- 
mate estimates may be quickly obtained 
on works designed by them. It should be 
of value in design, since methods and 
costs of the different types of construc- 
tion may be studied and the work so de- 
signed as to produce the desired results 
at a minimum of cost. 

In chapters 1 and 2 are presented ap- 
proximate costs of miscellaneous con- 
crete work, and cost data taken chiefly 
from engineering literature. This is use- 
ful as a guide in making up rough esti- 
mates or in checking exact estimates. A 
wide range of structures is covered, in- 
cluding foundations, piers, concrete piles, 
dams, reservoirs, bridges and bridge 
abutments, tunnels, pavements, buildings 
and building details, etc. 

In nearly every case the location and 
general conditions are given which makes 
the data of definite value. It must be 
remembered, however, that the costs 
given are relative and each contractor 
must determine for himself what his esti- 
mated costs are to be, based upon his 
own experience and the conditions of his 
own organization. 

Chapter 3 is devoted exclusively to 
costs of. reinforced-concrete buildings 
Curve sheets are presented giving ap- 
proximate costs of buildings per square 
foot of floor space, these being made 
out according to the scheme outlined by 
Charles T. Main in the Engineering Rec- 
ord on Jan. 29, 1910. The basis of com- 
putation for these curves is clearly given, 
together with interpolations to apply to 
conditions at hand. 

Labor costs in general, together with 
methods for the determination of 
unit labor costs, are discussed in 
chapters 4 and 5. Time study, unit costs, 
and unit times are given special treat- 
ment. The application of scientific man- 
agement to constructive operations is 
clearly discussed, showing planning and 
routing as the essential elements. Al- 
together too little planning is done on the 
average job, and almost none of this is 
done in the office. 

By proper planning and routing, it is 
possible after a little to determine in ad- 
vance how fast each element of the work 
should be done, nearly as accurately as 
the cost of supplies and materials is now 
determined. Scientific management in 
building construction is very different 
from that in the ‘machine shop, but of 
even greater importance since the work 
is more varied and the chances of loss 
by poor planning are very much greater. 
There are many practical men who will 
doubtless laugh at the idea of scientific 
management in building construction, but 
it must be remembered that the authors’ 
methods have been tried out in actual 


practice and are not visionary. 








Voi. 37, No. 3 


Chapter 7 is devoted to the discussion 
of proportioning concrete. Different meh- 
ods are outlined, as, by void determina- 
tion, trial mixes and by mechanical ana- 
lysis. Tables, proved by trial, are given 
for use in determining quantities of ce- 
ment, sand, and stone, per yard of mixed 
concrete. These are given in chapter 7 
and are of great value to the contractor 
and engineer. 

Chapters 8, 9 and 10 discuss costs of 
concrete materials and handling. Econ- 
nomic methods of handling are discussed. 
Hand-mixing methods and costs are fully 
discussed in chapter 11, and examples of 
exact times and costs are given. 

Machinery plants, and labor costs of 
mixing and handling concrete by machin- 
ery are taken up in chapters 12 and 13. 
Organization, arrangement of plant, etc., 
are given careful attention. This is, of 
course, under the head of scientific man- 
agement. 

Form work for the different classes of 
concrete is taken up in chapters 14, 15 
and 16. In no place does scientific man- 
agement play so important a part as in 
form work. All types of forms are dis- 
cussed, also the unit and relative costs 
on them. 

Chapters 18 to 22, inclusive, are com- 
prised of very valuable tables for use in 
concrete construction. Among these are 
tables of concrete volumes, of steel areas 
and quantities, of times and costs of 
bending and placing steel; tables for de- 
signing forms; tables of quantities of 
lumber for forms, and of times and costs 
of labor on forms. 

Estimating as applied to reinforced 
concrete construction is clearly outlined 
in chapter 23. This is a very important 
chapter for the contractor. 

The book is one which the contractor 
or engineer cannot well afford to be with- 
out, nor does its scope of usefulness end 
there. Its contents are of value to the 
owner who is contemplating construction, 
and are of interest to anyone interested 
in reinforced concrete construction. 


Rivett Lathe Mfg. Co.’s 


Reorganization 

The Rivett Lathe and Grinder Co., Bos- 
ton, Mass., was recently incorporated to 
succeed the Rivett Lathe Manufacturing 
Co. 

Edward Rivett retains the office of pres- 
ident, and will resume his duties in that 
capacity upon his return from Europe in 
October. As already announced, W. H. 
Shafer, formerly superintendent of the 
Cincinnati-Bickford Tool Co., has become 
associated with the new organization, and 
will act as vice-president and general 
manager. R. G. Morse, formerly with 
the General Electric Co., wil? act as sec- 
retary and treasurer, while G. S. DeLany 
will be superintendent, a position he for- 
merly held with the Stevens-Duryea Co. 

The manufacture of the same class of 
machinery will be continued. 
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Shop Equipment 


Brief illustrated descriptions of new or improvea machines, 
tools and shop appliances—prepared by the editors 


News 














Two Inverted Drilling 
Machines 


The illustrations show two drilling ma- 
chines of the inverted type built by the 
Foote-Burt Co., Cleveland, Ohio, and in- 
dicate the growing use of machines of 
this type in the attomobile and other 
fields. 


The spindles are high-carbon forgings 
and run in a rigid steel sleeve, having 
phosphor-bronze bushings, this sleeve 
being supported in the base of the ma- 
chine. Its function is simply to support 
and guide the spindles to their work, and 
as this sleeve extends up to the bottom 
of the cutter there is practically no over- 
hang to the spindle bearings. In other 


which insures the work being held with- 
out overhang, and fed down directly in 
line with the boring spindles. 

The machine is provided with a device 
for picking up and locating these cylinders 
and has quick-acting clamps to hold them 
in position. It is also provided with a 
quick-traverse mechanism in both direc 
tions, and has positive automatic and 

















Am. Macninist 








Fic. 1. INVERTED SIX-SPINDLE BORING MACHINE 


In Fig. 1 is shown a front view of a 
six-spindle machine designed to handle 
a six-cylinder automobile engine cast en 
bloc, and now in use in the plant of the 
Metzger Automobile Co., Detroit, Mich. 

Among the advantages of this method 
of boring is the absence of overhang and 
the ease with which chips may be dis- 
posed of, both of these features making 
for increased production and accuracy. 

The drive is located in the base of the 
machine and runs in oil. It is readily 
accessible for inspection or repairs 
through the manhole plate shown, and 
was designed especially to give an even 
turning movement to the spindles, so as 
to prevent chatter and backlash. 





words, the boring spindle itself runs in- 
side of this supporting sleeve and is 
guided by it clear to the boring cutter. 
The thrust is taken at the lower end of 
the spindle sleeve by special front bear- 
ings designe : for this class of work. 

The lubrication is of the continuous- 
flow type provided by forced feed and in- 
sures a copious flow of oil through the 
spindle bearings at all times. Means are 
provided for filtering and settling the oil 
before returning it to the pump. There 


are also attaching glands at the upper 
end of the spindle sleeve to prevent chips 
from working into the bearings. 

The table or jig carrying these cylin- 
is guided between 


ders the housings, 





hand-operated stops. This movement is 
independent of the spindle drive, enabling 
the spindles to feed to stops, and allow- 
ing the cylinders to be withdrawn at the 
end of the cut, without scoring the wall. 

The feeding mechanism is located at 
the top of the machine and also runs in 
oil. At the same time it is accessible 
through a handhole plate as is the driv- 
ing mechanism below. Convenient means 
are provided for obtaining the different 
feeds used in roughing, finishing and 
reaming cuts, while specially designed 
bearings take the thrust of the feed 
screws. Its massive construction can be 
readily seen, and it makes arg interesting 
addition to the type of machines devel- 
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oped especially for the automobile in- 
dustry. 

The machine shown in Fig. 2 is also 
provided with six inverted spindles, but 
was designed to drill oil holes 12 to % in. 
in diameter by 97, in. long, in cast-iron 
belt-conveyor brackets. These brackets 
carry the rollers, and it is desired to lubri- 
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set exactly where needed by locking it on 
the square shaft, holding it by means of 
a setscrew. The counterweights are also 
made adjustable in order to accommo- 
date the adjustment of the guard. If de- 
sired, the guard may be set to a definite 
height and kept there by means of lock 
collars on the shaft on which it is hung. 














Am.MAcwinist 








Fic. 2. SIX-SPINDLE INVERTED DRILLING MACHINE FOR SMALL, DEEP HOLES 


cate both rollers from a single grease 
cup, which necessitates the holes coming 
through and meeting within reasonably 
close limits. ° 

The brackets are held in the jig seen 
above and fed down onto the drills by 
the power feed shown. This is provided 
with an automatic knockoff, so that one 
operator has no difficulty in handling all 
six spindles and keeping them fully oc- 
cupied. The projectile-like adornments 
which surround these drills are simply 
sleeves for keeping the chips out of the 
spindles and effectually prevent dirt from 
working into the bearings. 

In front of each spindle is a removable 
plate so that it is easy to get at any of 
the driving mechanism which may re- 
quire attention for any purpose. This 
machine is in use in the shop of the Jef- 
frey Manufacturing Co., Columbus, Ohio. 








Oliver Saw Guards 


The Oliver Machinery Co., Grand 
Rapids, Mich., is now making a saw 
guard that is almost universal in its ap- 
plication to saw benches of whatever 
make. 

As the illustration shows, the guard 
over the saw is counterbalanced so that 
it offers slight resistance to the material 
being fed to the saw and at the same 
time effectually covers the exposed part 
of the blade. The tripod used to sup- 
port the guard may be set where most 
convenient for the operator, as the shaft 
in the head is of sufficient length for all 
ordinary purposes. 

The guard over the saw may also be 


It is known to most wood workers that 
more operators lose their fingers or 
hands at the back of the saw than at the 
front, as accidents usually occur after 
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OLiver SAw GUARDS 


the piece has been put through, and in 
an attempt to bring it back either the 
piece or the hand catches, carrying both 
with great rapidity in the direction in 
which the saw is revolving. 

It is for this reason that in connection 
with the saw guard just described, an 
additional safety device is provided in 
the shape of a semicircular splitter A, 
which follows and prevents contact with 
the back of the saw. This sem‘circular 
piece is thinner than the saw blade and 
easily follows the path made by it. 

The guard as shown is attached to a 
combination cross and rip saw, either one 
of which can be swung up into position 
2s needed, a splitter being attached back 
of each. 


Vol. 37, No. 3 


Thread Test Indicator 


The illustrations show a _ thread-test 
indicator recently developed by J. L. 
Wolfe & Son, 251 Connecticut Ave., 
Bridgeport, Conn., for testing the ac- 
curacy of the lead of threads on hobs, 
taps, dies, bolts, screws, etc. 
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Fic. 1. THREAD INDICATOR AND BALL 
PoINT AND CENTERING GAGES 
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Fic. 2. DETAILS OF INDICATOR AND METHOD 
OF OPERATION 


The wearing points are hardened and 
ground, and the frame is nickel plated. 
The graduations are 0.024 in. on either 
side of the zero mark, and each gradua- 
tion represents 0.001 inch. 

A standard gage for setting the ball 
points on the indicator is shown in the 
upper part of Fig. 1, under which a cen- 
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tering gage to enable straight or tapered 
work to be tested on the center line, is 
also shown. 

The indicator is adjustable to test leads 
on a 1-in. or 2-in. range. The detailed 
view, Fig. 2, will make its operation 
clear. To set the indicator for the 1-in. 
range, the bal? point K/ is screwed into 
the socket K. The clamp-screw E is 
loosened and the sleeve C is adjusted 
to the ball-point gage by the screw D. 

In testing on the center line the work 
is placed as shown on the gage plate J 
and against the points H and 7. The 
stationary ball point B and the movable 
point A enter the thread. If the thread 
is accurate, the indicator pointer remains 
at zero, whereas if fast or slow, it moves 
in the respective indicated directions. 








Motor Driven Radial 
Drilling Machine 


The halftone shows a radial drilling 
machine recently developed by Taylor & 
Fenn, Hartford, Conn. With the excep- 
tions noted, the machine shown is similar 
. to their standard-type radial drilling ma- 
chines. 
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MOTOR-DRIVEN RADIAL DRILLING MACHINE 


It is equipped with a motor geared 
direct to the driving shaft, the driven 
gear driving the shaft through a friction 
cone on the gear hub. The friction drive 
is adjusted to.carry the normal load, and 
will slip in case the machine is over- 
loaded. 

In addition to the application of the 
motor drive, additional counterbalance 
for the spindle is provided by means of 
a weight. This is furnished in place of 
the regular spring counterbalance when 
heavy tools are to be used, as the weights 
can be changed to suit the weight of the 
tools in the spindle. 


AMERICAN MACHINIST 


1912 Standard of Flanged 
Fittings 


We have received the following an- 
nouncement from the secretary of the 
Committee of Manufacturers on Stand- 
ardization of Fittings and Valves: 


the Committee of 
Standardization of 
Fittings and Valves, held at 30 Church 
St.. New York, N. Y., July 10, 1912, the 
“Manufacturers’ 1912 Schedule of Flanged 
Fittings and Flanges” was adopted to 
take effect, Oct. 1, 1912. There was prac- 
tically no opposition among the manu- 
facturers present to the adoption of this 
schedule, but one vote being recorded 
against it. Copies of this schedule will 
be printed and distributed to the manu- 


At a meeting of 
Manufacturers on 


facturers and the trade generally as 
soon as possible. 
New list prices for brass and iron 


body swing check valves, standard and 
extra heavy, were adopted at this meet- 
ing, to take effect Oct. 1, 1912, copies 
of which will be printed and distributed 
to the trade as promptly as possible. 

All who believe in engineering stand- 
ards will be pleased at this happy out- 
come of what promised to be an unfor- 
tunate situation. The cause of stand- 
ardization has been strengthened, uni- 
formity has been brought about in the 
proportions of flanges and flanged fittings 
included in the list approved, and better 
still, a higher factor of safety has been 
introduced into these parts, which before 
were by far the weakest members of 
steam lines. 








Cutting Steep Worms 
By Wm. H. OsBoRNE 


I saw a halftone in Vol. 35, page 
1128, showing how worm gears are 
hobbed on a miller and it put me in mind 
of some worm cutting which I accom- 
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CuTTING STEEP WorMS 


plished on a 16-in. Reed lathe. The 
coarsest pitch this lathe would cut was 
two threads per inch. 

We wished to increase the “take ups” 
on some of our large knitting machines 
and a double-threaded worm was nec- 
essary, but the coarsest out lathe would 
cut was two threads per inch. After the 
change was made I! wrote to the lathe 
maker, who sent me a blueprint showing 


125 
how I could compound the gears. This 
would require six gears 


32 X 32 X 32 


64 64 48 





== 1 thread per inch 


I first took off the belt feed pulley 
marked A, Fig. 1, and then took out the 
stud B and turned it down on the end to 
% in. (the size of the hole in the change 
gears) and back far enough to let a 
change gear on it mesh with a gear on 
the intermediate stud. Then I made a 
bushing C, Fig. 2, to fill the space be- 
tween the gear and the shoulder on the 
stud B. I keyed the stud B the full 
length of the turned part. 

A bushing D was then made and turned 
to suit the 44- and 96-tooth change gears, 
which are placed on the intermediate stud 
and keyed together. The 96 meshed with 
the 32 on the lead screw. I was then 
ready to do the chasing, which was suc- 
cessful. The gearing was 

88 xX 96 6 

44 32° «1 
which with a 6-thread lead screw gave 
1 in. travel of the carriage for-each turn 
of the spindle. 








Strength of Manila Rope 


Manila rope is measured by circum- 
ference instead of diameter, therefore, a 
3-in. rope is nearly 1 in. in diameter. The 
strength depends upon the quality of the 
fiber and the solidity with which the rope 
is twisted. A 3-in. rope, soft laid, has a 
maximum strength of about 7300 Ib., 
while a hard-laid rope will withstand up 
to 9000 Ib. 

The breaking strength of ropes can 
be obtained approximately by multiplying 
the square of the circumference by 8 
and the product by 100, which gives the 
strength in pounds. For blocks and falls, 
the rope should be figured at one-eighth 
its breaking strength, using two double 
blocks of suitable size. Thus, if 1000 Ib. 
is to be raised regularly, two double 8-in. 
blocks, equipped with 3-in. manila rope, 
should be used. For direct pulls on 
single ropes, the latter should be operated 
at only one-twentieth of its breaking 
strength, to allow for wear and tear.— 
The Foundry. 








There is at present much experiment- 
ing to produce a rail that will be more re- 
sistant to wear than those now in use. 
According to the United States Geologi- 
cal Survey, over 150,000 tons of nickel 
and nickel-chromium steel rails were 
rolled in 1910, beside about 80,000 tons 
of chromium, manganese, vanadium and 
other similar steels. However, most of 
the experimenting was done on titanium 
steels, of which 250,000 long tons were 
rolled. There need not be any titanium 
left in the steel, its value being in its ab- 
sorptive power for nitrogen, oxygen, and 
other impurities. 
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Increasing Shop Capacities 


News for this department solicitei, not rumors or gossip—facts 














MetrAL WorKING 
NEW ENGLAND STATES 


The garage of the S. L. Crosby Co., Bangor, Maine, 
was destroyed by fire, July 6. Loss, about $15,000, 
partly covered by insurance 

The Gany & Moriarty Steam Heating Co., of 
Holyoke, Mass., has purchased a site on Chicopee 
St., Chicopee, Mass., and will erect a large factory 
for the manufacture of its product. 

The Boston & Maine R.R. Co. has awarded the 
contract for the superstructure of its proposed shops 
at North Billerica, The contract calls for 
work on the locomotive shops, storage platforms, 
locomotive coal bins and pits, stripping sheds, loco- 
blacksmith shop, 


Mass. 


motive iron sheds, firehouse, 
storage sheds, power house, lumber shed and car 


machinery shops. Noted June 27. 


The Gilbert & Barker Co., 
engines, Springfield, Mass., is installing its old ma- 
chinery in the new buildings it has recently com- 
pleted and is in the market for welding machines 


manufacturer of gas 


The J. J. Adams Co., die cutter, Worcester, Mass., 
has awarded a contract for the construction of a new 
factory. It will be five stories high, 73x113 ft., of 
mill construction. 

The Wyman & Gordon Co., 
forgings, Worcester, Mass., will erect a three story, 
brick addition to its plant at Bradley and Gold Sts 
The company is in the market for new machinery to 


manufacturer of 


be installed in the new building. 


Jacob Jasper, Worcester, Mass., will erect a two- 


story public garage on Green St 


R. F. Taylor, Worcester, Mass., will erect a two- 


story garage and factory building at Warren and 
Cherry Sts., to cost $20,000. 
The Bryan-Marsh Co., manufacturer of incan- 


descent lamps, Providence, R. I., will erect a three 


story addition to one of its buildings on Mill St. 

George Zunner, Hartford, Conn., has awarded a 
contract for the construction of a garage on High St. 
It will be one story high, 27x78 ft., of cement 

The Standard Cable Carrier Co., Springfield, Mass., 
and The Walsh Store Service Co., of Syracuse, N. Y., 
have combined as the Walsh Standard Store Service 
Co., capital $125,000, and will have their factory at 
Hartford, Conn., for the manufacture of wire car- 
riers, pneumatic tubes, and belt conveyors. L. W 
Chrism is Gen. Mgr 

Plans are being prepared for a new factory for 
the Waterbury Buckle Co., Waterbury, Conn., to 
be erected on South Main St It will be 58x123 ft., 
three stories and basement, of brick, mill construc- 


tion 


MIDDLE ATLANTIC STATES 

W. C. Schade, architect, Albany, N. Y., has pre- 
pared plans and is receiving bids for an automobile 
salesroom, machine shop and garage to be built on 


Washington St., for John Crossiant 


has awarded a 
contract for an eight-story 100x66 ft., on 
Park Ave., between Ryerson and Hall Sts., Brooklyn, 


The Merganthaler Linotype Co 
factory, 


N. ¥ Estimated cost, $100,000. Albert Kahn, 
58 Lafayette Ave., Detroit, Mich., is arch. Noted 
May 23 


Plans have been completed by G. Morton Wolfe, 
638 Ellicott Square Bidg., Buffalo, N. Y., for 
a three brick and steel addition, 210x50 ft., 
to the plant of the United States Hame Co., Tona- 


arch., 
story 


wanda St 


The Manzel Bros. Co., Buffalo, N. Y., 
an addition to its automobile pump factory 


is building 


Sweet Bros. Foundry, Lestershire, N. Y., has had 


plans prepared and will erect a new factory. It will 
be used for moulding and will be 65x100 ft., one 
story high. 

The Gould Coupler Co., 347 Fifth Ave., New York, 
N. Y., maker of automatic car couplers, has awarded 
the contract for a 150x600 ft addition to its steel 
casting plant at Depew, N. Y. 

The De La Vergne Machine Co., Locust Ave. and 
138th St., Borough of the Bronx, New Ycerk, N. Y., 
has sent out a list for a few lathes and other machine 


tools. The bids will not be closed for some time. 


The United States Light & Heating Co., Niagara 
Falls, N. Y., has received a permit for the erection 
of new buildings, estimated to cost $139,650. The 
Eveland automobile starting device will be manu- 
factured. 


Plans are being prepared by Simon Larke, arch., 
Niagara Falls, N. Y., for the construction of a new 
three story factory, 700x82 ft., for William A. Rogers 
Co., Ltd., manufacturer of silver ware. 


The Continental Can Co., Syracuse, N. Y., will 
erect a new can manufacturing factory at its plant 
on East Washington St. It will be three stories 
high, 200x250 ft., of brick and Including 
machinery the estimated cost is $100,000. 


steel 


The plant of the F. H. Lovell Co., manufacturer 
of brass fixtures for battleships, Arlington, N. J., 


was damaged by fire, July 2. Loss, $100,000. 


The Allentown Rolling Mill Co., Allentown, Penn., 
has awarded a contract to the Lehigh Valley Struc- 
tural Steel Co. for a machine shop to replace the one 
destroyed by fire, April 23. It will be 50x300 ft., 
with a bay 25x240 ft. 


The American Manganese Bronze Co. contemplates 
building a foundry, 50x120 ft., at Holmesburg Junc- 
tion, Penn W. A. Locke, 99 John St., New York, 


N. Y. 18 pres. 


The George W. Mason Co., New Wilmington, 
FP _nn., has purchased property on which it is stated 


it will erect a new foundry 


The 
Penn., 
ing. The plans call for a modern concrete structure, 
66x125 ft., at 2126-30 Market St. 


Longstreth Motor Car Co., Philadelphia, 


has negotiations under way for a new build- 


R. P. Bringhurst, Philadelphia, Penn., has se- 
cured a permit to build a three-story garage at 1131 


Cherry St., to cost about $17,000. 


The Reading Iron Co., Reading, Penn., will erect 
a new machine shop at Ninth St., and Kutztown 
Road It will be one story high, 51x112 ft., and will 
cost $12,000 


The Reading Brewing Co., Reading, Penn., will 
erect a two-story machine shop, 48x56 ft. 


The American Security & Trust Co., Washington, 
D. C., will build an $8000 garage in the alley between 


17th St. and Connecticut Ave. 


SOUTHERN STATES 


The Virginian Ry. Co. has awarded the contract for 
the construction of an eight-stall addition to the 
roundhouse at Roanoke, Va., a ten-stall addition to 
and an eight-stall 
all to 


Estimated 


the roundhouse at Princeton, Va., 
addition to the roundhouse at Victoria, Va., 
be of brick and concrete construction. 
cest, $100,000. 

The Wheeling Metal & Mfg. Co., Wheeling, W. 
Va., is building an extension to its plant at Glendale, 
W. Va. 

The Model Typewriter Co. has had plans prepared 
The build- 
long, and two stories high. 


for a factory near Morgantown, W. Va. 
ing will be of brick, 150 ft 


The Oakland Motor Co. will estabhsh a branch 
plant at Atlanta, Ga. Ground 1s being cleared for a 
building 225x100 ft., estimated to cost $55,000. The 


building will be located at Peachtree St. and Linden 
Ave. E. C. Wachendorf, Atlanta, is arch. 


The Locomobile Co. of Amernca has awarded a 
contract for constructing a showroom and garage at 
Atlanta, Ga., estimated to cost $40,000. 


W. F. Ferman will build a garage at Franklin and 
Henderson Sts., Tampa, Fla. Estimated cost, 
$3500. 


Plans are being completed by the Alabama Metal 
Products Co., for the erection of a plant at Birming- 
ham, Ala. This isa subsidiary of the Metal Products 
Co., of Canton, Ohio. 


The Great Lakes Engineering Co., Ecorse, Mich., 
will build a machine shop at Warrier River, Ala. 
After the construction of 50 coal barges, for which 
they have received an order, the shop will be used as 
&@ repair department. 


A factory for the manufacture of light hardware 
will be built at Chattanooga, Tenn., by the J. M. 
Hecht Brass Works, of Chicago, Ill. Aluminum, 
brass and bronze products will be turned out. 


The Oakland Motor Car Co. 
branch factory at Nashville, Tenn., and is preparing 
to equip a service station for repair purposes. M. D. 
Stone is in charge of the new work. 


has established a 


The Clark Motor Car Co., Louisville, Ky., which 
has increased its capital stock from $30,000 to $60,000, 
will erect a new building, and equip a repair shor. 
New machine tools will be required. 


The Swinging Joint Co., Louisville, Ky., has pur- 
chased a factory at Ninth and Jefferson Sts., and will 
install equipment to include lathes, radial drills, 
drill presses and band saws. W. F. Decker is secy.- 
treas. 


MIDDLE WEST 


West Market St., Akron 
Ohio, will build a two-story auto machine shop, 
40x80 ft. F. W. Hagloch, Flatiron Blég., is arch. 


George Hartman, 65 


The Cleveland-Canton Spring Co. is considering 
the construction of a one-story factory, 60x300 ft., 


at Canton, Ohio. J. G. Obermier is gen. mgr. 


G. W. Drach, Union Trust Bldg., Cincinnati, 
Ohio, is preparing plans for a factory for the National 
Machine Tool Co., 128 Opera PI. 
$50,000 


Estimated cost, 


The Warner Elevator Co., Cincinnati, Ohio, has 
awarded a contract for an addition to its factory on 
Spring Ave $50,000. 
Bert L. Baldwin & Co., Perin Bldg., are archs. 


Grove Estimated cost, 

The Cleveland Foundry Co., Cleveland, Ohio, 
has awarded the contract for its new factory, esti- 
mated to cost $125,000. 

The Ranch & Lang Co., manufacturer of electric 
autos, will make extensions to its plant at Cleveland, 
Ohio. 

The Ferro Machinery & Foundry Co. is Building 
a new foundry and machine shop at East 66th St. 
and Hubbard Ave., Cleveland, Ohio. 
will measure about 307x70 ft., and the machine shop, 
123x242 ft. Estimated 245,000. M. C. 
George is consult. engr. and arch. 


The foundr 


cost, 


Prack & Perrine, engrs., Keystone Bldg., Pitts- 
burgh, Penn., are preparing plans for a one-story fac- 
tory, 100x200 ft., for the Frost Wire Fence Co., 5454 
Lakeside Ave., Cleveland, Ohio. 

Bids are asked by the city of Columbus, Ohio, for 


the construction of a municipal garage. Ordinances 
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have been adopted by the city of Columbus for an 
appropriation of $2,800 for the construction of a 
garage for the motor patrol wagons of the police 
department. 

D. H. Palmer, pres. of the Columbus Machine & 
‘Tool Co., 933 Broad St., Columbus, Ohio, is taking 
figures on a one-story machine shop, 80x208 ft., esti- 
mated to cost $60,000, and a one-story foundry, 80x 
160 ft., estimated to cost $35,000. The McClintick 
Marshall Co., Pittsburgh, Penn., is in charge of the 
engineering work. 

The Veitch Motor Co., New York, will construct 
two one-story factories, 100x80 ft., at Dayton, Ohio. 
Plans are being prepared by Schenck & Williams, 
archs., Arcade Bldg., Dayton. 

Bert Baldwin & Co., archs., are preparing plans 
for a factory of brick and steel construction for the 
Cincinnati Ball Crank Co., at Oakley, Ohio. 

Work has been commenced on the construction of 
a garage for Noah H. Swayne at 2325 Madison Ave., 
Toledo, Ohio. The estimated cost is $5,000. 

The Urbana Tool & Dye Co., Urbana, Ohio, has 
had plans prepared for a one-story addition, 41x80 
ft. Drach & Miller, Kelley Bldg., Springfield, Ohio, 
are archs. 

The Peerless Caster Co., Nebraska City, Neb., is 
considering establishing a factory at Evansville, Ind. 

E. L. Tobias, Huntington, Ind., will erect a garage. 
Work has commenced. 

The Logansport Radiator Co., Logansport, Ind., 
is considering the establishment of a plant at Chat- 
tanooga, Tenn. Dr. H. M. Evans, Secy., Chat- 
tanooga Chamber of Commerce, is interested. 

We are advised by the manager of the company 
that the plant of the Jackson Shovel & Tool Co., 
Montpelier, Ind., not destroyed by fire, as 
stated in our issue of June 27. 


was 


The Apex House Stove Co. has acquired a factory 
at Albion, Mich., and will remodel it and install new 
machinery. 

The Arthur Colton Co., Detroit, Mich., is con- 
structing a two-story factory, 150x175 ft., and a 
power house, at Jefferson Ave. and Chene St. 
Pharmaceutical instruments and machinery will be 
manufactured. Mildner & Eisen are archs. Noted 
June 27. 

The Long Mfg. Co., manufacturer of auto parts, 
has awarded a contract for a two-story factory, 
170x120 ft., at Detroit, Mich. Schenck & Will ams, 
Dayton, Ohio, are engrs. Noted May 22. 

The Frank Bros. Iron & Meta! Co., 255 Hastings 
St., Detroit, Mich., are taking figures on a two-story 
and basement factory, 50x127 ft. Pollmar & Ropes, 
Sun Bidg., are archs. 


The Poss Motor Truck Co., 506 Howard St., 
Detroit, Mich., has acquired a new factory at Euclid 
Ave. and the tracks of the Grand Trunk .RR., 
and will install new equipment. 

John Boos, Detroit, Mich., has secured a permit to 
build a 60x100 ft. garage at 608 Gratiot St., between 
Townsend and Baldwin Sts. The new building will 
be two stories high and constructed of brick. The 
estimated cost is $9,000. 

G. N. Armstrong will build a one-story garage, 
75x125 ft., at 129 East Garfield Boulevard, Detroit, 
Mich. 


Frank Seaman, supervisor of Ashland Township, 
Grant, Mich., has awarded a contract for the con- 
struction of a 60x100 ft. brick garage near the Pere 
Marquette Depot. George Lossing, formerly of 
Grand Rapids, will be in charge. 


The Hayes-Ionia Co., Ionia, Mich., has awarded a 
contract for the erection of four kilns and the addition 
of a machine room to its factory. 


O. K. Burkhart and M. H. Lane, of Kalamazoo, 
Mich., and Fred Lee, of Dowagiac, Mich., 
ested in a company capitalized at $175,000, recently 
organized at Kalamazoo, to manufacture automobile 
axles. A site for the plant has been purchased and 
work will be begun soon. M. H. Clary, manager of 
an automobile axle plant at Buchanan, Mich., will 
have charge of the Kalamazoo plant, while the fac- 
tory at Buchanan will continue to manufacture 
buggy axles and this part of the business will be en- 
larged. 


are inter- 
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W. E. Sanger, 527 Farwell Ave., Milwaukee, Wis., 
has commenced work on his proposed garage. The 
structure will be 60x126 ft., one story. Estimated 
cost, $8000. 

The plant of the Kalamazoo Enamel Tank Co., at 
Kalamazoo, Mich., was damaged by fire, July 4. 
Loss, $10,000. 

The Michigan Screw Co., Lansing, Mich., is en- 
larging its factory and installing new machinery. 

Gus Karlzon and Herman Sharin, Aurora, I., 
have bought a tract of land along the tracks of the 
Chicago & North Western R.R., and will erect a 
factory for the manufacture of tools and machinery 
for marble work. 

The Singer Sewing Machine Co., 910 South Michi- 
gan Ave., Chicago, IIl., has awarded a contract for a 
three-story and basement factory, 72x180 ft. 

The Champion Rivet Co., Cleveland, Ohio, manu- 
facturer of rivets of all kinds, will soon build and 
equip a branch plant at Chicago, Ill. 

The Alliance Mfg. Co., manufacturer of metal 
specialties, will build a three-story factory at 1924 
Clybourn Ave., Chicago, Ill., and install new ma- 
chinery. 

The Reynolds Wire Co., Dixon, IIL, will build a 
four-story and basement addition to its factory 
at Dixon. Plans are being prepared by Charles C. 
Stowell, 328 North Fourth St., Rockford, Ill. 

C. A. Parker, Toledo, Ohio, and J. D. Clark, De- 
catur, Ill., contemplate the construction of a factory 
at Decatur, for the manufacture of an automobile 
self-starting device. Estimated cost, $20,000. 

The Kimball-Dietrich Hardware Co., Elgin, UL, 
has awarded the contract for constructing a two- 
story and basement factory, 100x35 ft., estimated 
to cost $6000. G. E. Morris, Sherwin Bldg., is arch. 

The Allyn Engineering Co., Cincinnati, Ohio, is 
receiving bids for a factory, power plant, office 
building, mechanical equipment, machinery and 
transmission layout for the Milwaukee Corrugating 
Co. of Milwaukee, Wis. Noted June 27. 

The National Brake & Electric Co 
contract for a one-story foundry, 240x120 ft., at 
Milwaukee, Wis. Noted June 5. 

WEST OF THE MISSISSIPPI 

W. R. Swaney, Carroll, Iowa, will erect a garage 
and repair shop, two stories, 50x130 ft., of brick. 
Estimated cost, $10,000. J. Bradford, Fort Dodge, 
Iowa, is arch. 


has awarded a 


The Herring Motor Car Co., Des Moines, Iowa, 
has awarded the contract for the erection of a five- 
story fire-proof building near 10th and Cherry Sts., 


Des Moines. Estimated cost, $70,000 Noted 
June 13 
E. Schmucher and R. Younie, Hawarden, Iowa, 


will erect a garage, 40x100 ft., of concrete blocks. 
Haug & Son, Great Bend, Kan., are planning to 


erect a garage at Manchester, Iowa 
Koehler & Hansen, Odebolt, Iowa, will erect a 
two story and basement garage, 25x132 ft. 
The Barry Mfg. Co. will build a foundry, 60x140 ft., 
of steel and concrete, at Muscatine, Iowa. 


A. M. Graze, Traer, 


for the erection of a garage. 


Iowa, has let the contract 


Work has started on the erection of the proposed 
garage of J. A. Larson, Minneapolis, Minn. Lind- 
& Almers, Bidg., Minneapolis, 
are archs. 


strom Audit orium 

The Eagle Iron Works, Minneapolis, Minn., will 
erect a two-story machine shop, 44x140 ft., to cost 
$8000. 

H. H. Vehon, Minneapolis, Minn., is building a 
one-story brick and tile garage and salesroom at 
2313-29 Hennepin Ave. The approximate cost is 
$33,000. 

The Searchlight Co., Minneapolis, Minn., has pur- 
chased property at 2416 Fourth St., 8.E., and will 
The new building will be 
Cost, 


erect a branch factory. 
of brick and concrete, one story in height. 
about $3000 

The Kissel Car Co., St. 
a garage, 150x60 ft. The 
stories, of reinforced concrete 
cott Bldg., St. Paul, is Arch 


Paul, Minn., will erect 
structure will be two 


F. X. Tewes, Endi- 
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Flynn & Atkins, Parsons, Kan., are having plans 
prepared for the construction of a one story garage, 
100x120 ft. The estimated cost is $2000. F. E. Parker 
& Son, Kemper Bidg., Kansas City, are the archs. 


H. McCaffery, 720 South 30th St., Omaha, Neb., 
is receiving bids for a l-story garage, 50x160 ft 
Estimated cost, $10,000. J. KE. Dietrick, Paxton 
Block, Omaha, is arch. 

The Byron-Reed Co., Omaha, Neb,. is erecting a 
brick garage, 50x132 ft., at 26th and Farnam Sts 
Estimated cost, $11,000. 

J. N. Kovarik, Schuyler, Neb., will erect a one- 
story garage, 70x100 ft., to cost $13,000. 

The Olmstead Gas Traction Engine Co., Great 
Falls, Mont., recently incorporated with a capital 
of $1,000,000, will soon commence the erection of a 
plant for the manufacture of its engines at Great 
Falls 

The Northern Pacific Ry. Co. will soon begin the 
erection of a car-wheel shop in its yards at Missoula, 


Mont. J. Fleming, Missoula, is Superv. Bridges and 
Buildings 
The long expected list from the Busch-Sulzer 


Bros., Diesel Engine Co., St. Louis, Mo., has been 
The list is a long one but it will be some 
A feature is 
Noted 


sent out 
time before the contracts are closed. 
the independent motor drive on all tools 
March 18. 


WESTERN STATES 


The Miami Mining Co., Miami, Ariz., will soon 
commence the erection of a new machine shop 

The Gearless Boat Reverse Co., Olympia, Wash., 
has been incorporated with a capital of $500,000 
The company plans for the erection of a plant at 
Olympia for the manufacture of a gearless boat re- 
verse. Allen Weir, of Olympia, is one of the incor- 
porators 

The Imperial Gas Engine Co., San Francisco, Calif., 
has decided to move its plant to Seattle, Wash., and 


locate on the Duwamish River. E. R. Moffitt is pres. 


The Packard Garage, Portland, Ore., is having 
plans prepared for the erection of a three-story addi- 
tion to its present building at Washington, Twenty- 
third and Sts. Work will 
Approximate cost, $25,000. 


Everett commence at 
once 

W. H. Hill, Bakersfield, Calif., will soon commence 
the erection of a commercial garage and repair plant 
at Bakersfield to cost $10,000. 

The Standard Oil Co. Bahrenfield, Calif., will con- 
struct a machine shop in the Lost Hills district. 

0. Cc 


site on Second Ave., Burbank, and will erect a com- 


Lane, Jr., Burbank, Calif., has purchased a 


mercial garage and machine shop. 

George Phelps, Coachella, Calif., will soon begin 
the erection of a commercial garage and machine 
shop at The Architectural Designing 
Co., Grosse Bldg., Los Angeles, Calif., is preparing 


Coachella 


plans 

J. F. Avenell, Fowler, Calif., will soon begin the 
erection of a commercial garage and repair plant on 
the State Highway at Fowler. Johnson Bros., of 
Kingsburg, near Fowler, are preparing plans 

E. R. ard H. T. Purdy, Chicago, IIl., are consider- 
ing the establishment of a motor-truck factory at 
Longbeach, Calif 

The Llewellyn Iron Works, Los Angeles, Calif., 
will soon begin the erection of a new plant at its works 
at Main and Redondo Sts., Los Angeles, for the man- 
ufacture of steam boilers. 

The American Writing Machine Co., 345 Broad- 
way, New York, N. Y., has acquired a site on Santa 
Fe St., Los Angeles, Calif., and will erect a plant for 
the manufacture of typewriters 


Edward Hayes, Los Angeles, Calif., is making 
plans for the construction of a one-story brick garage 
and repair shop. The new building, which will be 
55x75 ft., will have a pressed brick front, cement 


floors and composition roof. 


The Speedwell Motor Co,, San Francisco, Calif., 
will commence the erection of a commercial 
garage and machine shop at San Francisco, M. J 
Montgomery St., San Francisco, is the 


soon 


Lyons, 127 


Arch 
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CANADA 


The Grand Trunk Ry. Co. will erect shops at 
Brockville, Ont. The buildings will accommodate 
47 engines. 

The brass foundry of A. H. Coplan, Ottawa, Ont., 
was damaged by fire, June 30. Luss, $3000, covered 
by insurance 

Thomas Black, Winnipeg, Man., is preparing plans 
for the erection of a wire fence factory at Fort Wil- 
liam, Ont. Estimated cost, $200,000. 

The Augustine Rotary Engine Co., Buffalo, N. Y., 
will erect a factory at St. Thomas, Ont. It will be 
two stories, 50x200 ft., of brick. 

The Dominion Stamping Mill, Walkerville, Ont., 
is considering additions to its plant. 

John R. Buchanan, Ottawa, Ont., formerly with 
the Appleton Wire Works, Appleton, Wis., will 
establish a new factory at Ottawa for the manufac- 
ture of all kinds of wire cloth. 

Death & Watson, Ltd., Electrical Engineers, Tor- 
onto, will construct a new garage for housing gaso- 
line and electric cars as soon as plans are completed. 

The Canadian Pacific Ry. is taking bids on ma- 
chine tools for its Windsor, Ont., shops. J. H. 
Mills, West 

The New Era Transit Co., Winnipeg, Man., will 
erect a plant at Bernard’s Siding, Winnipeg, for the 
The 
main building will be two stories, 110x370 ft. The 
tion shop, foundry, 


Toronto, Ont., is master mechanic. 


manufacture of express and passenger cars. 


other buildings will include an 
power house, and machine shop. 

The Western Foundry & Machinery Co., Edmo - 
ton, Alta., Benjamin Olson, mgr., will build a new 
factory for the manufacture of gas and gasoline en- 
gines. Plans are being prepared. 

The Canadian Lock & Novelty Co., New West- 
minster, B. C., will erect a factory and foundry 
building at Edmonds, B. C. 

The British Columbia Electric Ry. Co., Ltd., C. 
B. Voree, Vancouver, B. C., Const. Engr., will erect 
new car barns and shops at Kitsalano, B. C. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The Springvale Shoe Works, Sanford, Maine, will 
occupy a four-story factory now being erected, which 
will enable the company to double its output. 

The Chase Woolen Mills, Waterville, Maine, have 
been sold to the Wyandotte Worsted Co., which will 
operate them. N. H. Barrows, Waterville, is Mgr. 
of the Wyandotte company. 

The wagon and carriage stock factory of E. A. Gil- 
lett & Sons, Boston, Mass., was destroyed by fire, 
July 6. 

The factory of the Philadelphia & Boston Face 
Brick Co., Boston, Mass., was destroyed by fire, 
July 4. Loss, $6000. 


The Willoweraft Furniture Shops, Massachusetts 
Ave. and Day St., Cambridge, Mass., were destroyed 
by fire, July 2. Loss, $18,000. 


The wood-turning plant of D. G. Scranton, the 
factory of the Cambridge Plating Co., and John 
Shaw & Son, wood turners, Cambridgeport, Mass., 
were destroyed by fire, July 7. Loss, $10,000. 


Fire, July 5, caused a loss of $12,000 to the factory 
of the Adamant Mfg. Co., manufacturer of shoes, at 
Charlestown, Mass. 

Fire destroyed the carriage facotry of the E. A. 
Gillett & Sons Co., Charlestown, Mass., causing a 
leas of $120,000. 

Fire, at Chester, Mass., destroyed the wood-work- 
ing plant of W. H. Rollins. Loss, $8000. 

The Hamilton Mfg. Co., manufacturer of cotton 
flannels, Lowell, six 
stories high, 100x700 ft., as an addition to its recently 
completed factory. 


Mass., will erect a new mill 


The Peerless Comb Co., Northboro, Mass., will 
move its plant to Fitchburg, Mass. 

‘he leather board factory of John F. Macdonald 
at West Warren, Mass., was destroyed by fire, July 
5. Loss, $25,000. 


AMERICAN MACHINIST 


The plant of the Warren Mills & Power Co., at 
West Warren, Mass., was destroyed by fire, July 5. 
Loss, $8000. 

The Benoit-Tremblay Co., Worcester, Mass., man- 
ufacturer of cabinet works, will erect a two-story ad- 
dition to its plant on Grafton St. Machinery for the 
manufacture of high grade bar and store fixtures 
will be required. 

The Lafayette Worsted Mills, of Woonsocket, R. 
I., will erect a new brick dye house, one story, 35x 
174 ft. 

The American Graphophone Co., Bridgeport, 
Conn., has awarded a contract for the construction of 
an addition to its plant. The structure will be 30x62 
ft., three stories high of brick, mill construction, 
Noted May 9. 

The Birdseye-Somers Co., manufacturer of cor- 
sets, Bridgeport, Conn., has awarded a contract for 
the erection of a new factory. It will be four stories 
high, 52x215 ft., of reinforced concrete. Noted May 
30. 

The Hartford Rubber Co., Hartford, Conn., has 
had plans prepared for the construction of a new fac- 
tory. Besides the factory a boiler house 50x100 ft. 
will be erected. 

Joseph Parker & Sons Co., manufacturer of blot- 
ting paper, New Haven, Conn., has awarded a con- 
tract for the construction of an addition to its plant. 
It will be two stories high, of brick. 

The Standard Co., manufacturer of spokes, 
Torrington, Conn., will soon erect a new one story 
factory, 102x338 ft., mill construction. 

MIDDLE ATLANTIC STATES 

The Brooklyn Varnish Co., 35 Nostrand Ave., 
Brooklyn, N. Y., has filed plans for a two-story, 30x 
70 ft. factory. The estimated cost is $10,000. 

The E-Z Opener Bag Co., Fulton, N. Y., 
ering the erection of a 1000-ft. extension to its plant. 

8S. A. Cook & Co., Medina, N. Y., contemplate 
erecting two furniture factories. 

The Standard Varnish Works, 29 Broadway, New 
York, N. Y., have filed plans for a four-story, 50x100 
ft. factory at Elm Park, Borough of Richmond, New 
York. 

The Niagara Silk Mills, Sweeney St., North Tona- 
wanda, N. Y., are having plans prepared for an ad- 
dition to their silk mills. It will be three stories high, 
48x160 ft. 


is consid- 


L. G. Forman, Pittsford, N. Y., whose pickle fac- 
tory was recently destroyed by fire, has purchased 
property near the station where he will rebuild his 
Noted July 11. 

The Dutchess Mfg. Co., manufacturer of pants, 
Poughkeepsie, N. Y., has awarded a contract for the 
construction of a new factory. The cost is $21,000. 

The Universal Brush Co., 19th Ave. and 2nd St., 
Troy, N. Y., has completed plans for a brush factory, 
one story, 30x70 ft. 


factory. 


Ludwig Littauer, silk importer, Yonkers, N. Y., 
has purchased property at 169 Hawthorne Ave. and 
will build a silk factory, 67x376 ft. 

The Joseph Dixon Crucible Co., Jersey City, N. J., 
has filed plans for a five-story addition, 28x96 ft. 

The Belber Trunk & Bag Co., Philadelphia, Penn., 
is receiving bids for a one-story factory addition, 60x 
100 ft., at Hancock and Turner Sts. 

Swift & Co. have awarded contracts for additions 
to their plant at Ninth and Noble Sts., Philadelphia, 
Estimated cost, $3000. 

The Consolidated Conveyor Co. has been formed 
in Washington, D. C., for the purpose of manufac- 
turing a double belt conveyor. L. N. Gillis, Warder 
Blidg., is Consult. Engr. 


Penn. 


SOUTHERN STATES 


The plant of the Berkeley Springs Sand Co,, 
Berkeley Springs, W. Va., was destroyed by fire, 
July 7. Loss, $12,000; insurance, $7000. The plant 
was owned by Perrin & Bridges, Baltimore, Md., who 
will rebuild immediately. 

J. L. Stifel & Son have awarded a contract for an 
addition to their calico printing factory at West and 
Fourth Sts., Wheeling, W. Va. Estimated cost, 
$40,000. 
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C. B. Armstrong, Gastonia, N. C., plans the con- 
struction of a mill near the plant of the Clara Mfg. 
Co., Charlotte, N. C. The new equipment will 
comprise 22 cards two sets of combers, .spinning 
machincry jor manufacturing combed yarns. 


The Cannon Mfg. Co., Concord, N. C., is per- 
fecting plans for enlarging its branch cotton factory 
at Kannapolis, N. C. The building will be a four- 
story structure, and wil be equipped with 30,000 
spindles and looms. Estimated cost, $600,000. The 
company is also considering the construction of an 
addition to its bleachery at Kannapolis. 


O. H. Viall, Elizabethton, Tenn., is at the heaa of 
a company which has been organized to develop 
a tract of timber land in Haywood County, N. C. 
The mill will be located at Waynesville, N. C. 


Henry & 8S. G. Lindeman, piano manufacturers, 
New York, are considering the erection of a branch 
factory at Atlanta, Ga. The Cleveland-Manning 
Co., Atlanta, will be interested in the new factory. 


The Augusta Crate Factory, at Augusta, Ga., was 
completely destroyed by fire, June 29. The building 
was owned by J. L. Etheridge, and the machinery 
by W. B. Toole. 


The Meritas Mills, Columbus, Ga., which is con- 
trolled by the Standard Oil Cloth Co., New York, 
plans an investment of $200,000 for doubling the 
present piant of 11,000 spindles and 270 looms. 

The Montezuma Mfg. Co., Montezuma, Ga., is 
erecting an addition to its oil mills and a new ginning 
plant. Estimated cost, $15,000. 

The Unadilla Fertihzer Co., Unadilla, Ga., 
cently inecrporated with a capital of $10,000, will 
build a factory here. Charles A. Horne, Atlanta, 
Ga., is one of the incorporators. 


re- 


W. T. Kessinger, Canton, Ohio, contemplates the 
establishment of a glass manufacturing plant at 
Tampa, Fla. 

The Agriculturai Chemical Co., New York, will 
rebuild the acid plant at Montgomery, Ala., recently 
destroyed by fire. The new structure, with equip- 
ment, will cost about $100,000. 


The Chattanooga Coffin & Casket Co., Chat- 
tanooga, Tenn., is considering plans for the installa- 
tion of new wood-working equipment, to cost $5000. 

The Coosa Mfg. Co., Piedmont, Ala., is interested 
in erecting a mill for the Ridgedale Processing Co., at 
Ridgedale, near Chattanooga, Tenn. 

The Milne Chair Co., Cleveland, Tenn., has se- 
cured a site at Chattanooga, and will build a plant. 

The Conservation Marble Co., Lenoir City, Tenn., 
will install electrically operated machinery in a 
quarry which will be opened here. A.C. Nickerson, 
Knoxville, Tenn., is pres. 


Hanker & Cairns, archs., are preparing plans for 
an addition to the plant of the Burgie Vinegar Co., 
Memphis, Tenn. The addition will be a three-story 
brick building, and is estimated to cost $15,000. 

Hanker & Cairns, archs., are preparing plans for a 
molasses factory for John Wade & Sons, at Memphis, 
Tenn. The building will be erected at Virginia Ave., 
and the tracks of the Illinois Central R.R., and is 
estimated to cost $15,000. 

C. L. MeConneli, gen. mgr. of the Ransom Hard- 
wood Flooring Co., Nashville, Tenn., is interested 
in a proposed new plant. ; 

A. S. Seaman is making arrangements for the 
construction of a stave factory on Terrell’s Creek, 
about ten miles from Tuscaloosa, Tenn. The plant 
will have a capacity of 10,000 staves per day. 

T. R. Hall, whose marble and monument shop at 
Carlisle, Ky., was recently burned, has announced 
that he will rebuild, and will be in the market for 
stone-cutting machinery. 

E. H. Taylor & Sons) manufacturers of whisky, 
Frankfort, Ky., have increased their capital from 
$250,000 to $1,000,000, and will increase the capacity 
of their plant. 


The East Tennessee Cotton Oil Co., Hickman, Ky., 
will erect a cotton oil mill here. The East St. Louis 
Cotton Oil Co., East St. Louis, Ill., is interested in 
the project. 

The Hickman Cotton Oil & Ginning Co., Hick- 
man, Ky., recently organized with $50,000 capital 
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stock, will erect a mull for the production of cotton 
ol. Address 8. L. Dodds. 


MIDDLE WEST 


The Ashland Oil Mill & Fertilizer Co. is building 
a new plant at Ashland, Ohio. The main building 
will be 100x70 ft., the fertilizer factory 60x100 ft., 
and the storage warehouse, 60x70 ft. G.A. Mattison 
is gen mer. 

Martin Fisher, arch., is receiving bids for a three- 
story factory for the Giese Cigar Box Co., at Clay and 
Melindy Sts., Cincinnati, Ohio. Estimated cost, 
$12,000. 

The plant of the Yale Soap & Refining Co., Cin- 
cinnati, Ohio, was damaged by fire, July 6. Loss, 
$25,000, covered by insurance. 

The Osborn Mfg. Co., Cleveland, Ohio, manufac- 
turer of brooms, brushes, foundry supplies, etc., 
has had plans prepared for a four-story fire-proof 
factory. 

The American Strawboard Co., Dayton, Ohio, is 
considering rebuilding its plant in North Dayton, 
which was destroyed by fire, in 1906. 

The Grasselli Chemical Co., manufacturer of 
fertilizers, Cincinnati, Ohio, has purchased a tract 
in Lockland, a suburb of Cincinnati, and will build a 
factory. Cost, $250,000. 

The factory of the No-Dust Mig. Co., Marietta, 
Ohie, was completely destroyed by fire, June 26. 
Loss, $6000. 

The Defiance Tick & Mitten Co., Toledo, Ohio, 
will build a new factory estimated to cost $70,000. 

The Studebaker Bros. Mfg. Co., Columbus, Ind., 
will build a dry kiln, estimated to cost $300,000. 
The building will be four stories high, of concrete, 
600x244 ft. 

The wood-working factory and blacksmith shop 
of Ross Bros., Columbus, Ind., was destroyed by 
fire, June 29. Loss, $15,000. 

The mixing department at the plant of the Grand 
Rapids Plaster Co., Detroit, Mich., was destroyed 
by fire, July 2. Loss, $40,000. 

The Holland Gelatine Works are building an addi- 
tion to the plant on the north side of Macatawa Bay, 
Holland, Mich. The plant will have a daily capacity 
of 3500 lb. of gelatine. 

The Ramsey-Alton Mfg. Co., Portland, Mich., 
manufacturer of chairs, is building a two-story, 
40x200-ft. addition to its factory, an engine room, 
36x40 ft., and a cement dry kiln. New woodworking 
machinery will be installed. 

The Grand Traverse Fruit Commission, Traverse 
City, Mich., and the Western Michigan Develop- 
ment Bureau are considering the construction of a 
cold storage plant for fruit, at Traverse City. C. T. 
Buck, Traverse City, is interested. 

C. C. Davis, Brookport, Ill., is erecting a grain 
elevator. The contract for the building has been 
awarded. The equipment, consisting of power 
and conveying machinery, will be bought at once. 
The Paducah Milling Co., Paducah, Ky., is interested 
in the project. 

Alfred 8. Alschuler, arch., 28 East Jackson Boule- 
vard, Chicago, Ill., is preparing plans for a two-story 
and basement factory, 99x95 ft., for the Standard 
Varnish Works, 2620 Armour Ave. 

The Kankakee Lounge Co., Kankakee, IIl., will 
build an addition to its plant, estimated to cost 
$30,000. 

The Pfister & Vogel Leather Co. will erect a fac- 
tory, to be seven stories, 100x111 ft., of fireproof 
construction, at Virginia and South Water Sts., 
Milwaukee, Wis. Estimated cost, $80,000. 


WEST OF THE MISSISSIPPI 


The Waterbury Chemical Co., Des Moines, Iowa, 
will erect a 4-story and basement addition to its 
present building. 

The Cownie Tanning Co., Des Moines, Iowa, will 
erect a four-story tannery, 132x96 ft. Estimated 
cost, $50,000. 

“he plant of the West Liberty Condensed Milk 
Co., West Liberty, Iowa, was destroyed by fire, 
July 5. Loss, $15,000. 

The sawmill of Felix Aines, near Ronald, Minn. 
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was destroyed by fire, July 1. Loss, $2000, with no 
insurance. 

Bids have been received by the Oklee Farmers’ 
Co-operative Elevator Co., Oklee, Lambert post- 
office, Minn., for the construction of a 25,000-bu. 
elevator. 

The contract has been awarded for the construc- 
tion of the bakery at 20th and Cuming St., Omaha, 
Neb., for the Jay Burns Baking Co., Omaha. Esti- 
mated cost, $33,000. 

The boiler room at the planing mill of the Kirby 
Lumber Co., Beaumont, Tex., was damaged by fire, 
June 28. Loss, $1000, covered by insurance. 

The Olmstead Gas Traction Co., Billings, Mont., 
is building a new plant at Great Falls, for the manu- 
facture of tractor engines. The building will be 
50x200 ft., of brick and concrete. 

The Magnolia Petroleum Co., Beaumont, Tex., 
will make improvements to its plant to cost $500,000, 
E. E. Plumly is gen. mgr. 

The Dryfoot Insole Mfg. Co. will locate at South 
Houston, Tex. F. G. Bryan, Galveston, Tex., is 
mer. 

The Meriden Creamery Co., Kansas City, Mo., 
will install an ice plant. The R. M. McCandlish 
Engineering Co., Commerce Bldg., Kansas City, 
is engr. 

The MeNeil-Penrose Co., Colorado Springs, Colo., 
has acquired a site at Maxwell, N. M., and will erect 
a large sugar refining plant. 

T. A. Woodward & Co., Silver City, N. M., will 
erect a steam laundry plant in Silver City. 


WESTERN STATES 


The Mt. Emily Timber Co., Lewiston, Idaho, re- 
cently incorporated, with a capital of $1,000,000, will 
erect a large mill and a sash and door manufacturing 
plant at Lewiston. 

Louis Saroni, San Francisco, Calif., R. L. Dunn and 
Sam Jacoby, of Sacramento, Calif., have secured the 
flour milling plant of the Reno Milling Co., Reno, 
Nev. Extensive improvements will be made. 

The Idaho Portland Cement Works Co., 516 Pey- 
ton Blidg., Spokane, Wash., has awarded the contract 
for the erection of a plant at Asotin, Wash., to cost 
$678,500. 

The shingle mill of James Mawat & Son, Edmonds, 
Wash., has been destroyed by fire with a loss of about 
$10,000. 

The contract has been awarded for the erection of 
two additional buildings at the 8S. Fleischmann & 
Co., yeast plant at Seattle, Wash., at about $20,000. 
Bids for the third unit of the plant will be asked 
soon by John Graham, Lyon Bldg., Seattle. The 
fourth unit is ready for bids now. 

The Walla Walla Pickle Co., Walla Walla, Wash., 
has been incorporated with a capital of $10,000 by 
A. F. Sutherland and others. The company will 
erect a plant at Walla Walla for the manufacture of 
pickles and kindred products. 

The Washougal Brick, Tile & Sewer Pipe Mfg. Co., 
Washougal, Wash., recently incorporated, has ac- 
quired a site at Washougal and will erect a plant for 
the manufacture of its specialties. Dr. R. L. Smith 
is interested. 

The F. P. Elliot Lumber Co., Wenatchee, Wash., 
will erect a large sawmill on the Entiat River. 

The J. K. Armsby Co., San Francisco, Calif., has 
acquired a site at Dallas, Ore., and will erect a large 
fruit canning plant. 

The Medford Concrete Construction Co., Medford, 
Qre., has acquired a site at Eugene, Ore., and will 
erect a plant for the manufacture of high grade ce- 
ment sewer pipe and other products of cement. 

The Hurd Co-operative Packing Co. will erect a 
cold storage plant at Florence, Ore. 

The Hawley Pulp & Paper Co., has awarded con- 
tracts for an addition to its plant at Oregon City, 
Ore. The building will be of reinforced concrete 
and steel, and is estimated to cost $50,000. 

The San Francisco Oil Co., San Franciseo, Calif., 
has acquired a site in Regents Heights, Portland, Ore.. 
and will erect an oil refining plant to cost $100,000, 

The Artesia Canning Co., Artesia, Calif., will soon 
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begin the erection of a new fruit canning plant at, 
Artesia to cost $7000. 

The Valley Laundry & Supply Co., Brawley, Calif., 
recently incorporated, will soon commence the erec- 
tion of a steam laundry plant at Brawley. Samuel 
Garber, A. V. Hawkins, and Henry A. Stahl, Brawley, 
are among the directors. 

The M. A. Burns Lumber Co., San Francisco, 
Calif., has purchased the old Castle Lake lumber 
mills, yards, and railroads at Castella, Calif., and 
will make extensive improvements. 

E. P. Warner, of the Warner, Whitsel Co., Covina, 
Calif., and John H. Coolman, Pres. Covina Domestic 
Water Co., are both engaged in the formation of a 
new company for the purpose of erecting a steam 
laundry plant at Covina, to cost about $10,000. 


The packing plant of the Highland Orange Grow- 
ers’ Association, Highland, Calif., which was recently 
destroyed by fire, will be rebuilt at once. 

S. Krummes, Lodi, Calif., has bought control of 
the Pacific Fruit Cooling & Vaporizing Co., Lodi, 
and will soon begin the installation of ice-making ma- 
chinery 

The Maier Brewing Co., Aliso St., Los Angeles, 
Calif., is planning the erection of a fruit packing 
plant at Imperial, Calif. The will also 
convert the old creamery plant at Imperial into a 
modern cold storage plant and bottling works. 


company 


The Imperial Cotton Works, Los Angeles, Calif., 
has taken out a permit to erect a new plant at Six- 
teenth and Tennessee Sts., Los Angeles S. Tilden 
Norten, Title insurance & Trust Bldg., Los Angeles, 
j8 preparing plans. 

The Atchison, Topeka & Santa Fe Ry. Co 
soon commence the erection of a plant at Perris, Calif., 


will 


to be used for softening the water used in the en- 
gines. The plant will cost $15,000. W. IE. Kerr is 
Supt. Water Dept. of the company 

The College Heights Packing Association, Pomona, 
Calif., will erect 
to cost $100,000. 

The Cone Ice & Cold Storage Co., Red Bluff, Calif., 
has broken ground at Tehama, Calif., for the erection 


a packing house and storage plant 


of a large bottling works and cold storage plant 


The Munger Laundry Co., with headquarters at 
San Diego, Calif., has purchased the steam laundry 
plant of the Independent Laundry Co., at Pomona, 
Calif 
capacity of the plant. 
installed. 

The Weir Pole Co., Central Bldg., Los Angeles, 
Calif., has acquired a site in Wilmington, Calif., 
and will construct a plant for treating poles and 


The new owners are planning to increase the 
Additional machinery will be 


piling. The estimated cost is $100,000. 
CANADA 
The Ogilvie Milling Co., Montreal, Que., Is 


planning to locate a branch flour mill on the Welland 
Canal, at Port Colborne, Ont., having a capacity of 
800 bbl. per day. 

Bids will be received until Aug. 1 by the Secretary 
of the Harbor Commissioners of Quebec, Que., for 
furnishing a 75-ton floating crane. Estimated cost, 
$45,000. 

The lumber mill of William Laking, at Haliburton. 
Ont., was destroyed by fire, July 1. Loss, $20,000, 

The planing mill of Henry Hope, on Concord Ave., 
Toronto, Ont., was destroyed by fire, July 7. 
$3500, partly covered by insurance. 

The Campbell River Lumber Co., Colbrook, B. C., 
has acquired a site at Colbrook and will erect a saw- 
mill plant to cost $13,000. 


Loss, 


The Coops Piano Co., Tacoma, Wash., is prepar- 
ing plans for a new $150,000 factory to be located 
at Eburne, B. C 


New INCORPORATIONS 
GENERAL MANUFACTURING 

The following companies have been incorporated 
to manufacture: 

The Noyes & Knowles Lumber, Co., Kittery, 
Maine; general lumber business. Incorporators: 
Horace Mitchell, Kittery, is Pres., Walter D. Noyes, 
Boston, | fass., and George F. Knowles, Barnstead, 
N.H 
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The McColley & Brown Co., Winchendon, Mass.; 
chairs. Capital, $30,000. Incorporators: H. O. 
McColley, B. E. Brown, G. Clark, W inchendon. 


The C. R. Macauley Co., Brooklyn, N. Y.; sash, 
doors and blinds. Capital, $200,000. Incorporators: 


Joseph C. Macauley, Evan Grogan, and Zachariain 


R. Hallock. . 

The J. N. Wood & Co., Inc., Elmira, N. Y.; door 
and window frames. Capital, $25,000. Incorpora- 
tors: J. Norton Wood, 123 W. Henry St.,-Robert B. 
Jenks, 300 Church St., and Clarence A. Bliss, 122 W. 
Hudson St., all of Elmira, N. Y. 

The Higgins Lumber Co., Fulton, N. Y.; timber 
and lumber. Capital, $20,000. Incorporators: Hima 
Higgins, 219 Erie St., I. W. Emerick, 189 South 
First St., and E. G. Smith, 103 Oneida St., all of 
Fulton, N. Y. 

The Standard Bookcase Co., Little Falls, N. Y.; 
bookeases. Capital, $25,000. Incorporators: Thomas 
J. Zoller, Percy B. Peters, and George S. Eveleth. 

The Adjustable Head-Rest Co., Manhattan, N. Y.; 
household articles. Capital, $10,000. Incorporators: 
Gilbert Cannon, 347 77th St., Bay Ridga N. Y., 
Stephen Fitzpatrick, Ethel H. Fitzpatrick, 
226 S8th St 


and 








BusINEss ITEM 

A new corporation, Flather Planer and Shaper Co., 
Nashua, N. H., has beef organized and purchased 
the entire business, including the plant, equipment, 
drawings, patterns, etc., of The Mark Flather Planer 
Co., of that city, and will continue the manufacture 
of the line of planers and shapers formerly made by 
that company. The officers of the new company 
Flather, President; Herbert L. Flather, 
These with Frederick A. Flather, Mark 
Flather constitute the board 


are Ernest J 
Treasurer 
Flather and Harry E. 


of directors 








TRADE CATALOGS 
Ulmer Co., Cleveland, Ohio 
Illustrated, 8 pages, 6x9 in 


The J. C Catalog, 
Steel Chain Tapes. 
Lagonda Mfg. Co., Springfield, Ohio. Catalog, 
Lagonda Water Strainers. Illustrated, 8 pages, 4x9 
in. 
The Kelly Reamer Co., 1547-65 Columbus Road, 
Cleveland, O. Illustrated, 46 


pages, 34x8} in. 


Catalog, Reamers 
Safety Emery Wheel Co., Springfield, Ohio. Cata- 
log. Emery Wheels and Grinding Machinery. Il- 
lustrated 268 pages, 6x9 in. 


Samuel Harris and Co., 114-116 N. Clinton St., 
Chicago, Ill. Catalog, Tools and Supplies. Illus- 
trated, 525 pages, 3}x5} in 

Coates Clipper Mfg. Co., Worcester, Mass. Cata- 


log, Unit Link Flexible Shaft Drills, Bracket Boring 
Machine, Motor Driven Snagging outfit, Mechanical 
Hammer, Motor Driven tools. Illustrated, 20 pages, 


6x9) in 








FoRTHCOMING MEETINGS 


Metals 
Brass Founders Association) Annual Convention, 
Sept. 24, 25, 26, Hotel Iroquois, Buffalo, N. Y. W. 
W. Corse, Secretary, Buffalo, N. Y 


American Institute of formerly American 


Foundrymen'’s Association. Annual 
convention, Buffalo, N. Y., Hotel Statler, Sept. 24, 


Richard Moldenke, Watchung, N. J. 


American 


25, 26 
The 
meeting Thursday of 
neering Societies Building, New York City. H. E. 
Collins, secretary, 20 West Thirty-ninth St., New 
York City 
American 
Monthly 
Rice, 
York City 


Institute of Operating Engineers. Regular 


second each month, Engi- 


Mechanical 
Tuesday. 
Thirty-ninth 


Engineers. 
Calvin W. 
St., New 


Society of 
second 


West 


meeting 
secretary, 29 
Boston National Metal Trades Associa- 
Monthly meeting on first Wednesday of each 
month Young's Hotel D. F. 8. Clark, secretary, 
141 Milk St., Boston, Mass 


Branch 


tion 
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Providence Association of Mechanical Engineers 
Monthly meeting fourth Tuesday each month. J. A. 
Brooks, secretary, Brown University, Providence, 
R. L. 

New England Foundrymen’s Association. Regu- 
lar meeting second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Pennsylvania: 
Monthly meeting third Tuesday. Elmer K. Hiles, 
secretary, Fulton Building, Pittsburgh, Penn. 

Superintendents’ and Foremen’s C!ub of Cleveland. 
Monthly meeting third Saturday. Philip Frankel, 
secretary, 310 New England Building, Cleveland. 
Ohio. 

Western Society of Engineers, Chicago, II. 
Regular meeting first Wednesday evening of each 
month, excepting July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, Ill. 

Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday ofeach month. Manufacturers’ 
Club, Philadelphia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Draftsmen. Regu- 
lar meeting third Thursday of each month. Walter 
M. Smyth, secretary. 116 Nassau St., New York City. 


WANTS | 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
c ee No advertising ac- 
cepted from any agency, association 
or individual ging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 





































MEN WANTED 


Canada 
FOREMAN BRASS MOLDER—Man 
enced in light and medium work, up to date shop, 
must thoroughly understand both melting and mix- 
ing. In replying state age and salary expected. 
Box 539, American Machinist. 


experi- 


Connecticut 
FOREMAN of sheet metal stamping tool room. 
Must thoroughly 
work in all detail 


understand draw and other die 
State experience, salary, refer- 
Only first class men with ex- 
ecutive ability need apply. Box 566, Am. Mach. 
OPERATORS AND FLOOR HANDS 
izontal Boring machine operator, one 60” vertical 
Ma- 


chine shop manufacturing medium weight special 


ences in first letter. 
One hor- 
boring machine operator and two floor hands. 


Permanent positions and good wages 
Box 563, Am. Machinist. 


machinery 
for first class men. 
District of Columbia 

ERECTORS FOR PANAMA CANAL—First- 
class men with experience as erectors for engine or 
machinery manufacturers. Entrance salary $140 a 
month. Free bachelor quarters, free transportation 
from New York. Must be American citizens under 
45 years of age. Write Isthmian Canal Commis- 
sion, Washington, D. C. 


Illinois 
GENERAL SUPERINTENDENT for factory in 


Illinois employing 1000 men; must be a practical 
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mechanic with exceptional ability as production 
engineer and organizer. Prefer man experienced in 
manufacturing interchangeable parts. Excellent 
opportunity for right man. Give complete details 
in first letter. Box 572, Amer. Mach. 


_ Indiana 

GENERAL FOREMAN—One who has had ex- 
perience in manufacturing Turret Lathes preferred. 
Box 509, Am. Machinist. 

TOOLMAKERS AND MACHINISTS, steady 
employment, good wages—no troubles. Indiana Die 
Casting Development Company, 311 McGill St., 
Indianapolis, Indiana. 


Maryland 
ASSISTANT MECHANICAL ENGINEER—Un- 
usual opportunity, with substantial, aggressive 


young compaay (manufacturers’ labor saving ma- 
chinery) for competent man between 28-35, with 
experience preferably as machinist, draftsman, mill- 
wright or in erection work. Position would require 
some traveling, and salary to begin would be $125 
per month. Opportunity limited only to ability. 
State fully places and periods of employment, and 
dates in each instance. Address “‘Labor Saving 
Machinery,”” Box 573, Amer. Mach. 


Massachusetts 
DRAFTSMEN—State experience and salary ex- 
pected. Address Chief Draftsman, General Elec- 
tric Co., Pittsfield® Mass. 
OPERATOR—Skilled on all-round worm gear 
jobbing work. Experienced in setting up and making 
State age, experience, and 


necessary calculations. 
wages expected. Greater Boston. Box 571, Am. 
Machinist. 


SUPERINTENDENT for factory in Massachu- 
setts, familiar with Automatic Work, an expert 
mechanic and man with ideas required, also good 
executive. Give references and state salary expected. 
Box 581, Amer. Mach. 

In a large manufacturing plant 
young man who has had experience in time-study, 
and setting premium and price rates. Address, 
giving age, experience, references, and wages ex- 
Box 574, Amer. Mach. 

MAN with good all-round experience on grinders 
to learn construction and operation of a vertical grind- 
er and to go on road demonstrating same. State 
general experience, age and hast two shops in which 
D. F. S. Clark, 141 Milk Street, Boston. 

A man experienced on all kinds of gear problems. 
Must have practical experience with reasonable 
amount of theoretical knowledge, constructive on 
advance work in gear problems, as an assistant to 
the general manager of a large and growing gear 
jobbing business. State age, experience and salary 
Box 575, Amer. Mach. 


in Worcester a 


pected. 


employed. 


expected. 
Michigan 


TOOL DESIGNERS—First class on jigs and 
fixtures, state age, experience and salary expected. 
Application will be treated confidentially. Box 545, 
Amer. Mach. 


New Hampshire 


MACHINIST, first class, with ability as a teacher, 
to instruct classes in machine work and forging in 
New Hampshire College. Apply to F. E. Cardullo, 
Durham, N. H 


New Jersey 


PRODUCTION MANAGER experienced in mod- 
ern factory management for quantity production of 
direct current machinery in factory employing 400 
hands increase in business has 
strained existing methods. Capable of taking charge 
of orders from receipt until machinery is shipped. 
Reply must give previous experience, age, salary ex- 
Box 564, Am. Machinist. 


where continual 


pected. 
New York 

TOOL DESIGNER, expert on jigs, profiling fix- 
tures, winding fixtures, etc., for small electrical work. 
P. O. Box 794, Rochester, N. Y. 

MECHANICAL DRAFTSMAN—First class in 
designing and detailing and to keep drawing room 
records, State age, experience and salary. Box 570, 
Am. Mach. 
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TOOL AND DIE MAKERS—Several first-class, 
accustomed to making moulds for die-castings, good 
salary and permanent. Box 538, Am. Mach. 

OPERATOR-—First-class horizontal boring machine 
operator on machine tool work; 39 cents per hour, 
permanent position and good opportunity for right 
man. State experience and references. Box 481, 
Am. Mach. 

FOREMAN, first class, on assembling machine 
tools, medium heavy work. Unusual opportunity 
for the right man with rapidly growing company. 
State age, references and salary expected. Box 582, 
Amer. Mach. 

MACHINISTS—Lathe, horizontal and vertical bor- 
ing mill hands. None but experienced operators need 
apply. State age and experience in detail. Ad- 
dress Superintendent, Snow Steam Pump Works, 
P. O. Box 953, Buffalo, N. Y. 


OPERATORS—tTwo first-class horizontal boring 
machine operators, rate 37 to 39 cents perhour. Also 
a few bench and floor hands on machine tool work. 
Permanent positions and good opportunity for first- 
class men. Box 525, Am. Machinist. 


MECHANICAL DRAFTSMAN, experienced in 
the design of tools for sheet metal drawing, cutting 
and forming. Must be good practical man. State 
experience, salary expected and when available. 
Address Mr. Jensen, 572 Potomac Ave., Buffalo, 
me es 

SUPERINTENDENT AND FACTORY MANA- 
GER for drop forge company in New England doing 
a general jobbing business and making a line of small 
tools. Applicants should be competent to make esti- 
mates, design dies, tools and fixtures and to in- 
troduce modern methods of production. Good op- 
portunity for a thoroughly competent and up to date 
anbitious Past experience should be stated 
fully, also present position and salary expected. 
All replies will be treated strictly confidentially and 
no inquiries made from present employers without 


Address X Y Z, Am. Mach. 


man. 


consent of applicant. 


Ohio 


EXPERIMENTAL MAN—Competent to develop 
State qualifications and experience fully, 
Box 565, Am. Machinist. 


inventions. 
argl also age. 

We want the services of a man with mechanical 
ability (having a little capital), in the extension of 
the manufacture of a patented automatic machine 
having a great future. Address “Automatic Ma- 
chine,”” care American Machinist. 

FIRST-CLASS machinists, toolmakers, die sink- 
erg, lathe, planer, drill press, screw machine, boring 
and milling machine operators, and metal 
pattern-makers, brass polishers, buffers, finishers, 
millwrights, hammermen and blacksmiths, who wish 
to increase their opportunities, to register with the 
free Employment Department of the National Metal 
Trades Association, New England Building, Cleve- 


wood 


land, Ohio. 
Pennsylvania 


DRAFTSMAN—A good man with no less than 
five years’ experience in drawing office, on machine 
tools, rolling mill work, and heavy machinery in 
general. Box 484, Am. Mach. 


GENERAL FOREMAN—High grade, for large 
machine shop building 200 h.p. and larger gasolene 
Give age, references, experience and salary 

Address Manager, Drawer “D,”’ Erie, Pa. 


engines. 
expected. 


MACHINE DESIGNER with 
wanted in a plant in small town in Schuylkill Valley 
of Eastern Pennsylvania. Advertisers design and 
build their own special machinery. Permanent po- 
sition to satisfactory man. Box 535, Am. Machinist. 


OPERATORS—The Monotype School is main- 
tained to train young men to meet the constant de- 
mand for operators of our type casting and com- 
posing machine; these operators do so well that we 
receive more applications for places than can be 
filled; these qualifications carry most weight: Com- 
mon sense, automatic machinery experience, printing 
office experience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who furnish 
the same information about themselves, and mention 
Lanston Monotype Machine Co., Phila- 


shop experience 


this paper. 
delphia. 
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West Virginia 

ESTIMATOR, strictly high-class of machine time, 
one who is familar with and can figure on all classes 
of work. Box 532. 

MASTER MECHANIC, high-class, to take com- 
plete charge of all machinery and cranes in foundry 
and machine shop, also of all electrical equipment 
about the plant. Box 531, Am. Machinist. 

Wisconsin 

MECHANICAL DRAFTSMEN—Several, good. 

Address Chief Draftsman, Steam Turbine Depart- 


ment, care of Receivers, AllisChalmers Co., West 
Allis, Wis. 





Positions WANTED 


Canada 
ASSISTANT SUPERINTENDENT—Young man 
with 12 years’ shop, drawing room and executive ex- 
perience, practical machinist, draftsman and tool de- 
signer familiar with cost, piecework and premium 
systems, desires position with young growing con- 
cern. Box 568, Am. Machinist. 


Connecticut 
FOREMAN, 11 years’ experience, steam gages, 
all kinds of gages and machinery work. Address, 


P. O. Box 2137, Bridgeport, Conn. 
Illinois 
DROP FORGE SUPERINTENDENT—Wish to 
Can handle men and design drop 
Understands case-hardening 
Middle West 


make a change. 
forge tools of all kinds. 
and treatment of all kinds of steel. 
preferred. Box 560, Am. Machinist. 
Massachusetts 

SALESMAN—Young man, experienced toolmaker, 
would like a chance to prove ability as salesman in 
New England territory. Box 576, Amer. Mach. 

WORM GEAR AND AUTOMOBILE EXPERT 
will be disengaged shortly, wishes agreement and 
situation with first class automobile or axle manu- 
facturing firm. Has design for new machine, cutting 
and finishing process, for automobile axle worm gears. 
European experience. Box 579, Amer. Mach. 

New Jersey 

TOOL DESIG NER—Graduate, with 9 years’ shop 
and office experience wishes position. Box 554, Am. 
Machinist. 

DESIGNER with technical education and 8 years’ 
experience on general machinery likes change. Box 
555, Am. Machinist. 

MECHANICAL DRAFTSMAN—Graduate with 
3 years’ experience on general machinery. Box 556, 
Am. Machinist. 

New York 

MECHANICAL DRAFTSMAN, various experi- 
ence, wishes position. Box 551, Amer. Mach. 

MECHANICAL DRAFTSMAN, ambitious and 


capable, wants situation; corliss engines, air com- 


pressors, pneumatic tools and fixtures. A-1 refer- 
ences. Box 550, Amer. Mach. 
MECHANICAL ENGINEER, graduate, 28, 


Swede, 7 years’ shop, drafting and designing experi- 
ence, 3} years in U. 8S. A., now in responsible posi- 
tion; locality, New York City. Box 583, Am. Mach. 

FOREMAN of hand and automatic screw machine 
department. Fifteen years’ experience on Potter & 
Johnston, Acme and Hartford Automatics, also hand 
machines, including Jones &€ Lamson. Box 557, Am. 
Machinist. 

TOOL AND DIEMAKER with 16 years’ experi- 
ence (six years in own experimental and model shop), 
good executive, wishes position with responsibility; 
interchangeable parts and 
Box 577, Amer. Ma. 


practical designer for 
novelty work; A-1 references. 
Ohio 
TOOL DESIGNER, 18 years’ shop and office ex- 
perience in automobile, automatic, arms and special 
machinery, thoroughly acquainted with rapid pro- 
duction. Last 5 years foreman and general foreman; 
wants position as chief draftsman or master mechanic. 
Box 558, Am. Machinist. 
ASSISTANT SUPERINTENDENT, by techni- 
cal graduate, 29 years of age; has had seven years’ 
experience as designer in various lines of machine- 
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tools and special automatic machinery; competent 
tool-designer; well posted on modern shop practice 
and manufacturing methods, executive ability; 
references; at present holds position as tol-desig ier; 
will make a change_if he can secure the right posi- 
tion; location and salary will be secondary con- 
siderations. Box 578, Amer. Mach. 
Pennsylvania 
DESIGNER—Competent, good executive, thor- 
oughly versed in modern methods, desires change 
Wide expérience in automatic machinery, jigs, etc., 
Box 580, Amer. Mach. 
YOUNG MAN with 15 years’ shop experience and 
who for the past 3 years has been assistant superin- 
tendent of production with large company manufact- 
uring high grade machinery would like to get with a 
smaller company. Wide knowledge of shop manage- 
ment and wage systems. Box 567, Am. Machinist 


Wisconsin 


also shop experience. 


FOREMAN—Expert mechanic and executive, en- 
gines, electrical and general machinery, medium or 
heavy work, used to piece work. Permanent position; 
references. Box 562, Am. Machinist. 

Foreign 

MECHANICAL ENGINEER—Foreign business, 
French mechanical engineer, 31, technical, designing, 
practical shop and office experience; thorough know!- 
edge of technical and commercial English and 
French, speaks both languages fluently; handles all 
correspondence and technical matter in both lang- 
uages dealing with machine tools, small tools and 
various appliances; used to American business meth- 
ods, wishes to know of a concern able to take him on 
as their own agent for introducing new line in France 
Good future prospects an important item. Maud 
post. 126493, bureau 26, Paris. 








MISCELLANEOUS 


Something to manufacture wanted Box 561, Am 


Mach. 


Work for screw machines and gear cutter wanted 
Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, ete. Taylor- 
Shanta Co., Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 
990 G St., Washington, D. C. 

Broken machinery welded and guaranteed 


erbury Welding Co., East Waterbury, Conn 


Wat- 


Work for 2x24 Jones & Lamson lathes and work 
for automatic gear cutters wanted. Box 267, Am 


Machinist. 


Address of firms doing high class custom tool, jig, 
and die work wanted. Wagner Electric Mfg. Co., 


St. Louis, Mo. 


For Sale, Buildings and 


Write for full particulars 


manufacturing plant. 
equipment nearly new. 
Box 559, Am. Machinist. 


For Sale—Discontinuing one ot our lines of 
manufacture, we offer (subject to prior sale) at a 
very material reduction in cost price all or any part 
of 4 tons of Type “D" Chrome Vanadium Stee! in 
Box 543, Amer. Mach 


Attention Manufacturers 


%” and }” round bars 


High class representa- 
tion as direct factory representatives for up to date 


machinery and tools. Well established, practical, 
broad acquaintance, capable and reliable. Exclu- 
sive for Michigan. Commission basis. Box 569, 
Am. Machinist. 


For Sale—Snow gas engine, horizontal, single tan- 
dem, double acting, four cycle, 14” bore 15” stroke, 
speed 225 r.p.m., 100 hp., with Straub producer and 
75 kw. 220 volt generator direct connected to engine, 
also extra armature and switch board panel complete, 


all in good condition. A bargain for quick sale as 


we need the room. Box 526, Amer. Mach. 
Manufacturing Corporation having plant com- 

pletely equipped for stamped metal work, that 

at present is not running to full capacity, will 


other manufacturer 
or will manufacture 
Only substantia 
Amer. Maeh. 


consider combining with some 
who can use these facilities, 
patented metal article on royalty 


propositions considered. Box 544, 
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Talks With Our Readers 


“Advertising is the great epoch- 
making short-cut in business build- 
ing. It has dynamic power—and 
it is like dynamite itself, in that 
it isn’t a very good thing for the 
novice to fool with.”’ 


* * * 


This message comes out of that ' 


brisk and beautiful, one-quarter 
French, four-quarters American 
City of the Straits, Detroit,—from 
the pen of Hugh Chalmers. 


Everyone knows him. 


The tale how he left the N. C. 
R., built a motor car, then, on 
“‘nerve,”’ built a motor car com- 
pany to sell it, is common property. 


Hugh Chalmers is one of those 
fellows with the go-to-it, and teles- 
copic foresight, who have made De- 
troit the “‘Automobile Capital of 
the World’’—as she is. 


An example of the third quality, 
we might pause to say, came forth 
only last year when, under slack- 
ening business conditions and di- 
minishing sales in every line, Hugh 
Chalmers went on making his cars 
at full capacity and storing those 
unsold cars on floor after floor of 
his warehouses. 


He knew the demand would come 
back. ‘ 


Suddenly the call came: 
He had ’em. 


*“Cars!’’ 


And now, accept it from us, this 
man has the right idea about ad- 


vertising. 


Advertising is a short-cut—and 
it is dynamite. 


* * * 


Advertising is like the tunnel 
under the Hudson by which a man 


By The Sales Manager 


shoots in two minutes direct from 
Jersey to Manhattan instead of 
by the slower, uncertain, antique 
ferry boat. 


Advertising gets past the slow, 
costly, illogical delays and wastes 
of has-been selling methods, good 
enough for one time—but not suf- 
ficient for ours. 


It establishes the direct, lasting 
relation between the man who man- 
factures and him who eats, wears, 
uses. 


It is the sure mile-a-minute tun- 
nel train from maker to consumer. 


But— it is also dynamite. 

And no more than we _ would 
think of trusting a green workman 
to decide when, where, and how to 
set off a blast of giant powder in 
cutting a tunnel beneath the Hud- 
son or under the streets and build- 
ings of New York, with the uncal- 
culated stake of life and property 
above, so no more ought we to 
th nk of trusting an irresponsible 
novice to handle advertising. 


* * * 


Advertising, wrongly used, can do 
tremendous, almost irremediable, 
disaster to advertising as a whole. 


Exactly as the persistently wrong 
and careless use of dynamite, when 
it was first placed on the market, 
would have created a lasting public 
prejudice against its use hence- 


forth, by anyone 


A dishonest, misleading, exag- 
gerated advertisement, skillfully 
written—spread big—will have the 
same destructive consequence as a 
blast of giant powder wrongly 
placed. 


It'll do things—bowl over a 
horde of so called ‘‘suckers,”” most 


of whom, however, are just ordi- 
nary people like you and us, who 
have been gradually taught to be- 
lieve in advertising sincerity. 


What’s the result? 


When these people find they have 
been “‘stung,”’ as the phrase is, their 
trust is just that much shaken in 
advertising as a whole. 


They suspect all advertising. 


* * * 


What would you do with a man 
who deliberately touched off a 
stick of dynamite under a Broad- 
way sidewalk and maimed or killed 
dozens of people? 


What would you do with a boss 
who allowed a green workman t¢ 
handle explosives and so blunder- 
ingly to kill or endanger the lives 
of his fellows? 


What should be done with the 
man who by irresponsible or dis- 
honest handling of the other dyna- 
mite, advertising shakes public 
confidence in this essential of mod- 
ern business building? 








The question is up to you, as 
much as anyone, for decision. 


One way is to squelch such ad- 
vertising into impotence by neglect. 


_And one sure way to do that is 


to patronize the advertisements 
of the AMERICAN MACHIN- 
IST which permits only the truth 
in its Selling Section. 





Only reliable products can be con. 
tinuously advertised. 


July 25, 1912 
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Jig Work in a Shoe Machinery Plant 


The jig and fixture department of the 
United Shoe Machinery Co.’s plant, at 
Beverly, Mass., occupies a substantial 
portion of one of the 1200-ft. floors in 
this establishment, and has its own sub- 
departments for planing, milling, boring, 
grinding, etc. It may be said to consti- 
tute a good sized shop in itself and the 
special tools which are its product, are 
made on what is, as nearly as possible, 
a manufacturing basis. 

Phis means that, wherever practic- 
able,‘ jig and fixture parts have been 
“standardized to permit production in 
large quantities, and such operations as 
the planing of bearing surfaces, the bor- 
ing of holes and the inspecting of the 
completed tool are accomplished under 
such’ conditions and with the aid of such 
equipment that economy of labor costs 
is effected and accuracy of workmanship 
assured. 

Under normal conditions there are al- 
ways from 500 to 1000 jigs and fixtures 
in process of construction in this depart- 
ment and necessarily an extensive me- 
chanical equipment and large force of 
tool makers and other workmen is re- 
quired. 


JiG-BORING OPERATIONS 


Various methods of locating and bor- 
ing holes in jigs and fixtures have been 
illustrated in these columns from time to 
time, the processes described covering 
quite fully the use of the lathe, miller 
and horizontal boring machine on this 
class of work. In regard to the latter 
type of machine it may be said that ordi- 
narily its application to jig work in the 
toolroom has been restricted to the bor- 
ing of holes in jig castings which are 
either too large or too awkward in con- 
tour to be handled satisfactorily upon 
the lathe or the miller. 

The universal miller has become the 
most commonly used tool for accurately 
locating and boring holes in jigs whose 
dimensions fall within the capacity of the 
machine available. It will, therefore, be 
of interest to most readers to learn that 
at the United Shoe Machinery plant, prac- 
tically all operations of this nature, on 
both large and small jigs, are performed 
on horizontal boring machines, of which 
there are a dozen or more of different 
makes in the jig and fixture department. 

The tool makers in this department 
have found that with the equipment and 
method used they can carry a jig-boring 
operation along rapidly from hole to hole 
with little or no trouble in making ad- 
justments from center to center, and 
with the certainty that with an ordinary 
degree of care accurate results will be 
obtained; results in which no cumulative 
errors can appear, 2s all settings are 
made for successive holes from two 


By F. A. Stanley 








Work in the machine shop of | 
the United Shoe Machinery Co. 
Jigs and fixtures, large sand 
small, bored on the horizontal 
boring machine with the work 
located for successive holes by 
means of the vernier height gage. 
All holes located from a given 
point to avoid cumulative errors. 
The tool-inspection depart- 
ment uses universal angle plates, 
sine-bars and other accurate de- 
* vices on bench and surface plates 
to determine whether each tool 
is correct before it goes into ser- 
vice. 
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points which are at right angles to each 
other and which are in fixed relationship 
to the jig itself, one of these being the 


The work is thus held without liability 
of deflection, either of the casting itself 
or of the machine table. The table has 
sufficient area to permit big jigs to be 
adjusted and secured without overhang; 
the angle plate at the back is propor- 
tionately large in order that whatever the 
size of the work, there will always be 
sufficient surface available for the appli- 
cation of the height gage or the test in- 
dicator by means of which accurate 
longitudinal settings are secured. 


THE SPECIAL-TOOL EQUIPMENT 


The halftone, Fig. 1, illustrates a 
medium sized jig in place on the table 
of a universal horizontal machine, with 
a single-point tool in operation in a large 
hole in the end wall of the casting. The 
wood block in the foreground holds a 
number of such tools of various sizes and 
also carries a series of twist drills which 
are used .for putting holes through the 
castings preliminary to the boring pro- 


cess. For the larger holes, a three-lip 
drill is used in advance of the boring 
tool. 

A 24-in. Brown & Sharpe vernier 














machine table upon which the work 
rests, the other a precision angle plate 
against which the rear of the jig is 
located. 
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Fic. 1. A LARGE JIG ON THE HorIZONTAL BoriING MACHINE 
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Fic, 2. A Set oF REAMERS RANGING BY THOUSANDTHS FROM 0.10 To 0.750 IN. 
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height gage forms part of the outfit and 
the settings for vertical and horizontal 
position of the work in relation to the 
spindle center are obtained by sliding the 
height gage on the table surface and on 
the face of the angle plate and adjusting 
the table until the gage jaw just con- 
tacts with the end of the spindle or with 
a test plug slipped into the spindle. One 
of these plugs will be noticed lying on 
the table.in Fig. 1. 

It is optional with the operator whether 
he uses the spindle itself or the special 
plug as a gaging:point. Some workmen 
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its position, square with the table and 
spindle, is secured by a parallel in one 
of the lateral slots and by the angle plate 
at the rear. 

The correct setting for the first hole 
having been found, a twist drill is run 
through the wall to produce a hole within 
as in. of the desired size, then a single- 
point boring tool is put into the spindle 
and the hole finished to within 0.002 in. 
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Fic. 3. FoREMAN’S TICKET FOR JIG AND FIXTURE WORK 


prefer one, some the other. The sur- 
faces in both cases are truly cylindrical 
and of known diameter, so that the 
height-gage settings are determined eas- 
ily by adding to the actual center dis- 
tance of the hole, from the base or side 
of the jig, half the diameter of the plug 
or spindle. If preferred, the test indi- 
cator may be set to the height gage and 
then applied to the spindle or the plug 
in place of the gage itself. 


DRILLS AND REAMERS 
The jig, before it is brought to the 
boring machine, is planed perfectly 


square on all of the exterior bearing sur- 
faces which serve as feet for the va- 
rious positions in which the tool will be 
operated. It is clamped lightly, but se- 
curely to the boring-machine table and 


This small amount is left for reaming to 
size in the machine. 

The toolroom in this department is 
equipped with a most complete outfit of 
reamers, as will be seen upon referring 
to Fig. 2, which illustrates a set of such 
tools varying in size by one thousandth 
of an inch all the way from 0.10 to 0.750 


in. The reamers are used both in the 
boring-mill spindles and for reaming 
bushings. These latter, by the way, al- 


ways have a definite amount, 0.010 in., 
left for grinding out after hardening. 
Following the completion of the first 
hole in the jig, the location for the sec- 
ond one is determined by setting the 
height gage again, to give the dimensions 
from the base and side of the casting. 
This procedure is followed until all the 
holes are finished, so that the error, if 

















Fic. 5. A RACK FOR PLANED STOCK 
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any, need never be greater than that due 
to a single setting of the work, as all 
locations are thus established in direct 
reference to the same two right-angle 
faces of the casting. 

The chain seen to the left of the view, 
in Fig. 1, is part of a hoist carried on a 
trolley along a rail over the boring- 
machine table. A similar equipment is 
installed for each machine in the group 


ALL TOOLS REQUIRED 


Ordered 
Promised 


Delivered 


Fic. 4. CARD RECORD FOR JIGS AND FIXTURES 


and the large surface plates on pedestals 
on the inspecting floor near-by are served 
in the same manner so that heavy fix- 
tures, angle plates, etc., are handled very 
conveniently and without danger of in- 
jury. 

A TooOL-ROUTING SYSTEM 


All jigs and fixtures in process of con- 
struction follow a certain course through 
the planing, miliing, boring and other 
sections of the jig-making department. 
These tools are routed in much the same 
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Fic. 6. A Set or Laps 
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manner as regular machine parts are car- 
ried through manufacturing departments. 

The jig or fixture, with the blueprint, 
goes from one division of the department 
to the next as fast as each completes its 
work, the route being indicated on the 
foreman’s slip, Fig. 3. 

The progress of the job as it goes 
from point to point, is recorded on the 
permanent card, Fig. 4, which is filed in 
a cabinet for convenient reference, so 
that the exact condition of any jig or fix- 
ture under way may be learned at any 
time by an inspection of the card file. 


BusHINGs, STRAPS, ETC. 


Reference has already been made to 
the practice here of manufacturing jig 
and fixture parts in quantities whenever 
possible; such parts include, of course, 
bushings and bushing blanks, straps, 
clamps, jig feet, stops, binder handles, 
levers, and so on. 

The department carries in stock a con- 
siderable amount of rectangular steel 
stock of different sections, all planed up 
true and ready to cut to length for a va- 
riety of purposes, enabling the workman 
who requires some part not found in one 
of the standards carried in stock, to make 
the piece from the semi-finished condi- 
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dition with little loss of time. The sec- 
tional rack, in Fig. 5, is filled with planed 
material of this character. 

An important feature in this company’s 
practice with regard to jig bushings, is 
the use of fixed liner bushings wherever 
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slip bushings are required, as in the case 
of holes to be reamed or tapped after 
drilling. These fixed bushings, which 
carry in turn the removable guide bush- 
ings for the tools, are ground out closely 
to size, pressed into the casting and then 
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Fic. 8. FixTuRES BEING INSPECTED ON SURFACE PLATES- 








Fic. 9. ANOTHER 











Group OF INSPECTING Devices 


lapped out to standard size to receive 
the slip bushings. The lapping process is 
accoinplished under the drill press with 
a split copper lap, carried in the chuck. 
Ihe outside diameter of the slip bush- 
ings is also lapped. 


A Set or Laps 


Lapping of loose bushings and other 
small parts is attended to in a speed 
lathe, set aside for the purpose, a por- 
tion of its equipment consisting of the set 
of internal laps, shown in Fig. 6. The 
construction of these laps is represented 
by the detail drawing, Fig. .7, which 
shows particularly the 1'%-in. size: 

The outer portion of the lap is a piece 
of copper tube with a saw cut at three 
equidistant points and extending nearly 
the full length of the tube. At one end 
the tube fits over the head of a steel 
body, which has a tapered hole formed 
at one end and which is split across for 
two-thirds of its length. A conical arbor 
fits this tapered opening, and extends at 
each end, providing means by which the 
lap may be mounted between the centers 
of the lathe. 

The taper is slight and the lap may be 
expanded as desired by driving the man- 
drel inte the steel body until the copper 
shell is enlarged the required amount. 


INSPECTION OF TOOLS 


The methods and devices emploved for 
testing jigs and fixtures are of a very 
accurate nature, and enable the inspec- 
tors to check up the work of the tool 
makers to small limits. The department 
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shown, the V-block is adjusted to the ex- 
act angle required, so that the offset part 
of the work at A may be tested by the 


has an excellent outfit of large surface | 
plates, some of which are mounted on : = 





pedestals or floor stands, as in Figs. 8 
















































































. “7 9 / te , 
and 9. In these views a slotted angle J) , indicator for correctness of angle with 
plate, adapted for holding fixtures either te m4 the shank. 

° ° . . em | . . : : : 
lengthwise or vertically, is shown in the o | : The sine-bar B is a device with which 
background. It is provided with standard \ readers are more or less familiar, al- 
slots to receive the locating tongues on vil eee —s though it has by no means been put into 
fixtures, and in many cases the work can sefvice as commonly as it deserves to be. 
be inspected much easier on this ver- : Ty The plugs in the bar, flustrated at A, 
tical surface than if resting flat on a sur- “lcd is height of § hole are 10 in. apart on centers, and in finding 
face plate. 

For example, the fixture shown on the 
face of the angle plate, in Fig. 8, has two — 
or three shoulders, stops or gage points, fae - 4 10’ 15’ 20’ 5’ | 30 : “ as’ | 
. : , z eS ) 5 2 25 30’ 5’ y 5’ | C8’ 55’ 
which require to be a certain distance —---' —_— ee ee ee ee et 
P . 0 0.0000 0.0074 0.0149 0.0223 | 0.0298: 0.0373 0.0447,0.0522\0.0596 0.0671 0.0745)0. 0820 
apart, as measured either lengthwise or 1 0.0394 0.0969 0.1043 0.1118 | 0.1193 0. 1267 0. 1342/0. 141610. 1490 0. 1565 0. 1639/0. 1714 
crosswise of the longitudinal center line. 2 0.1789 0.1863 0.1937 0.2012 | 0.2086 0.2161 0. 2236/0. 2310|0. 2384 0. 2459 0. 2533/0. 2608 
: 3 0.2682 0.2757 0.2831 | 0.2905 | 0.2980 0.3055 0.3129/0.3203/0.3277 6.3352 0.3426/0.3500 
By clamping the fixture upon the angle 4 0.3575 0.3650 0.3724 | 0.3798 | 0.3872 0.3947 0. 4021/0. 4095/0. 4170 0. 4244 0. 4318/0. 4393 
. ape . 5 0.4467 0.4541 0.4615 | 0.4689 | 0.4764 0.4838 0.4912/0. 4986/0. 5060 0.5135 0.5209/0. 5283 
plate, as represented, it is an easy matter $ 0.5357 | 0.5431 0.5505 | 0.5580 | 0.5653 0.5728 0. 5802/0. 5876/0. 5950 0 6024 0, 6098 0.6172 
. .: : : 0. 6246 0.6320 0.6394 0. 6468 0.6542 0.6615 0. 6690.0. 6763/0. 6837 0.6911 0.6985/0. 7059 
0 Ww bs 2 Je 
to determine with the test indicator and 8 0.7132 | 0.7208 0.7280 | 0.7354 | 0.7428 0.7501 0.7575|0.7649\0. 7723\0. 7796 0.78700. 7944 
the height gage if the important surfaces B 0.8017 0.8091 0.8165 | 0.8238 | 0.8312 0.8385 0. 8458/0. 8532/0. 8606 0. 8679 0.8752/0. 8826 
: - P . 0.8900 0.8973 0.9046 | 0.9119 | 0.9193 0.9266 0.9340/0.9413/0.9486 0.9559 0.9632/0.9706 
are correctlv finished in reference to one 11 0.9779 0.9852 | 0.9925 | 0.9998 | 1.0072 1.0144 1.02181 0290|1 _0364|1_0437/1.0510|1.0583 
another, 12 1.0655 1.0728 1.0801 | 1.0874 | 1.0947 1.1020 1. 1093/1. 1165)1. 1238/1. 1311/1. 1384/1. 1456 
13 1.1529 1.1601 | 1.1674 | 1.1747 | 1.1°29 1.1892 1. 1974)1. 2037|1. 2109/1. 2182 1. 2254|1. 2326 
Two smaller bench plates are shown + 1.2398 1. 2471 1.2543 1.2615 1.2037 1.2670 1. 2832/1. 2904)1. 2976/1. 3048 1.3121/1.3192 

‘ ; 5 1.3265 1.3336 1.3409 | 1.3480 | 1.3552 1.3624 1, 3696|1. 3768/1. 3840)1.3911/1. 3983/1. 4055 

on the large plate in Fig. 8. One of 16 1.4127 1.4198 1.4270 | 1.4341 | 1.4413 1.4484 1455611. 4627/1 4699 1.47 43 : 
- 2 9! 2 : : 84 1.4556)1.4627|1.4699 1.4770 1.4841/1.4913 

these is formed without slots, while the % 17 1-4984 1.5055 1.5126 | 1.5198 | 1.5269 1.5340 1.5411 15482! 5553) 1 5624/1 5695 1.5766 
, = 18 1.5837 1.5908 1.5979 | 1.6049 | 1.6120) 1.6191 1.6262|1.6332|1. 6403 1 6474/1. 6545/1. 6615 

other and newer type has cross slots, Q = 6685 1. 6756 1. 6826 1.6897 | 1.6967 1.7038 1.7108 1.7178/1.7248)1 7318/1.7388)1 7458 
i ; b 21 7529 1.7599 1.7668 | 1.7739 | 1.7808 1.7878 1.7948|1.8018|/1. 8088 1_8157|1.8227|1. 8297 
allowing fixtures with tongues to be #2 21 ! $306 1/8436 1.8505 | 1.8575 | 1.8644 1.8714 1. 8783) 1 . 8852/1. 8922 1 8991/1 9060 1.9130 
' : = 22 9199 1.9267 1.9337 1.9406 | 1.9474 1.9544 1.9612/1.9682/1.9750 1.9819)1.9888)1 .9956 

placed flat upon the Plate either length- § 23 2 0025 2.0094 2.0162 | 2.0230 | 2.0299 2.0367 2.0436 2.0504)2 0572 2.0641'2.0709 2.0777 
wise or transversely, without requiring = 24 2 0845 2.0913 2.0981 | 2.1049 | 2.1117 2.1185 2. 1253/2. 1321/2. 1389/2. 1456 2 4/2. 1592 

, . & 25 2.1659 | 2.1727 2.1794 | 2.1862 | 2.1929 2.1997 2. 2064/2. 2131/2. 2198\2. 2265 § 2.2399 

parallels under the base, as is the case _ 26 2.2466 2.2534 2.2600 | 2.2667 | 2.2734 2 2801 2.2868 2. 2934/2. 30012; +} 2 3200 

: , S 27 2.3267 | 2.3334 2.3400 | 2.3466 | 2.3532 2.3599 2.3665 2:3731|2. 3797 2. 3863 2.3929 2.3995 
with the plain form of plate. & 28 24060 | 2.4126 2.4192 2 4258 | 2.4323 2 4389/2' 4454/2 4520/2. 4585 2 2 2.4781 
299 2.4847 | 2.4912 2.4977 2.5042 | 2.5107 2.5172 2. 5237/2. 5302|2. 5366 2.54312. 5496/2. 5560 
ree 30 2.5625 | 2.5690 | 2.5754 2.5818 | 2.5883 2.5947 2. 6011/2. 6075|2. 6140 2. 6204 2. 6268/2. 6332 
INSPECTING WoRK WITH ROUND SHANKS 31 2 6396 2 6450 2.6523 | 2.6587 | 2.6651 2.6715 2. 6778|2_ 6842/2 6905.2. 6968 2.70322 7995 
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Fic. 10. ADJ USTABLE ANGLE PLATES AND OTHER TOOLS 


the difference in height for the two plugs, 
in order to secure a given angular set- 
ting, it is necessary only to multiply by 
ten the sine for that angle at 1-in. radius, 
as taken from a trigonometrical table, 
an operation readily performed mentally. 

The height gage or the height gage and 
indicator combined may then be used to 
set the bar, so that the two plugs will be 
at the respective distances above the sur- 
face plate to give the desired angularity 
on the part of the V-block to which the 
sine-bar is secured. 

Another form of V-block is shown at 
C, with a cam-milling attachment rest- 
ing upon its cylindrical spindle, so that 
a cam produced with this attachment may 


be tested for accuracy in reference to the 


axis. 


Test CYLINDER FOR SQUARES AND 


ANOTHER V-HOLDER 


Another group of testing tools is illus- 
trated by Fig. 10. At the left of the group 
will be noticed a cylinder D for testing 
the accuracy of try-squares, this cylinder 
being about 18 in. high by 5 in. in diam- 
eter. It is ground slightly hollow on 
the ends to permit it to rest squarely 
upon the surface plate, and is cylindrical 

—within very minute limits—from end to 


end. Such a testing device for squares 
is comparatively easy to produce, and 
its merits for the purpose indicated 




















Fic. 12. Use oF Two ADJUSTABLE ANGLE PLATES IN COMBINATION 


131 


should recommend it for common appli- 
cation in toolrooms. 

The swiveling V-holder E on the face 
of the angle plate is made on the sine- 
bar principle with setting plugs at the 
ends. In this case a certain piece to be 
inspected is formed with a round shank 
which rests in the V-groove to enable a 
round projection at the front to be tested 
with the indicator for accuracy of angu- 
lar position. Devices of this kind are 
useful in testing a variety of tool work 
and for critical inspection of various ex- 
perimental and model parts. 


A UNIVERSAL ANGLE PLATE 


Probably, of all the special appliances 
used in the tool-inspection department. 
none is of greater service than the ad- 
justable angle plate, shown at F, Fig. 10, 


and represented in detail in Fig. 11. 
There is a 3¢-in. hardened and ground 
plug G located in the center of the 


pivotal stud about which the adjustable 
plate swivels, and a similar plug H is 
carried in the end of the swiveling plate. 

When the plate is set in normal posi- 
tion, with the face of the swiveling mem. 
ber exactly vertical, the plug in the latter 
is the same height from the base as the 
plug G, which in this case is 2'4 in. The 
plug centers are 5.125 in. apart as shown 
by the detail drawing. The table of sines 
reproduced herewith has been computed 
to this radius of 5% in. and to cover 
angles up to 45 deg. advancing by five 
minutes. 

The plate may be accurately set to any 
angle by finding the quantity for that 
angle in the table, adding the height of 
the fixed plug G, and setting the vernier 
height gage to this dimension, so that the 
height may be transferred by the test in- 
dicator to the plug H in the adjustable 
plate, just as represented in Fig. 10. 


p for ; 


7 Caran “e 














4 w i. > 
eS 
C Yj 
; 
i 
; 
¢ =e 
- ° 
S 
* — 
: : 
a RIO 
\ ae, "| 
Y F 
is ° 
r al 
4 : 
bj fap 
rf 
| 
. 
thy 
g Y, 
Dine 
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AN EXAMPLE IN PRACTICE 


As an illustration, suppose the plate is 
to be set for 10 deg. and 5 min. The 
quantity in the table for this angle is 
0.8973. The top of the 3,-in. plug G 
with its center 2% in. above the base 
gives a constant of 2.3125 in., which must 
be added to 0.8973 giving 3.3108 in. for 
the height of the plug H in the swiveling 
plate to secure the desired angular set- 
ting. The height gage being set accord- 
ingly, the indicator may be conveniently 
set to the jaw of the gage and the angle 
plate adjusted until the indicator shows 
the plug to be at the necessary height for 
the required angle. 

In Fig. 10, the adjustable angle plate 
is represented with a fixture in position 
for inspection. This fixture has an angu- 
lar seat for the work and the universal 
angle plate forms a convenient means of 
determining if the seat is located at the 
exact angle required. In the test the 
angle plate is set to the desired angle 
by the process described above and all 
that is necessary is to apply a test in- 
dicator to the surface under inspection, 
t6 see if it is in a true horizontal plane. 


ANOTHER APPLICATION 


A method of testing a slot in the face 
of a fixture, which is a chucking device 
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hole has been formed in the top of the 
head of the fixture shown, and a plug is 
seen at J in this construction hole. 

On the face of the fixture will also be 
noticed a test button K. From this but- 
ton and the test plug J, which are placed 
in correct positions relative to each other, 
the inspector tests the accuracy of the 
tongue location. 

This test requires that the fixture / 
be set at given angles in the different 
planes, and these angular positions are 
secured through the medium of the two 
adjustable angle plates L and M. The 
round-shank of the fixture J is held in 
a V-groove in a block N. The correct 
setting for the various angles having 
been obtained, the indicator and height 
gage are applied to determine if the 
tongues are properly located in respect 
to each other and to the center of the 
fixture. 

An infinite variety of awkward pieces 
may be tested without difficulty with the 
aid of the adjustable angle plates, used 
singly and in combination, or in com- 
bination with the sine-bar as already de- 
scribed. The illustrations presented give 
a good idea of some of the operations 
possible with these tools and the reader 
will readily call to mind numerous other 
applications where they will be found 
of advantage. 
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struction hole,” put in at the outset, 
forms a working point from which all 
settings for the boring of other holes 
may be secured with precision, and with 
a plug in this hole the inspector may 
easily make his measurements to deter- 
mine if the surfaces are at the proper 
angle with one another, and the right 
distance apart, and also if the working 
holes are correctly located in all other 
respects. , 








Wheels for Panama Canal 
Emergency Gates 


The emergency gates for the Panama 
Canal are designed to be easily controlled 
against the pressure of rapidly flowing 
water, and for this purpose are provided 
with substantial rolls or wheels of heat- 
treated vanadium steel. 

These are of three sizes, 8, 10% and 12 
in. in diameter, with the face varying 
from 4 to 4/2 in., and the amount of ma- 
terial to be removed averages from 0.04 
to 0.07 in., but the maximum variation 
is from 0.025 to 0.125 in. The flange is 
about % in. thick and a ¥,-in. fillet is 
provided in the corner between the wheel 
tread and flange. The limit on the fillet 
is plus or minus 0.01 in. and on the di- 
ameter plus or minus 0.003 inch. 
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GRINDING WHEELS FOR PANAMA 
EMERGENCY GATES 


forming part of a machine for finishing a 
piece known as a thread guide, is shown 
in Fig. 12. The chucking fixture 7 has 
two tongues set in the face to locate the 
work to be machined, and these tongues 
must bear a given angular relation to cer- 
tain other parts of the fixture head. 

It is the practice in this department to 
put “construction” holes in different jigs 
and fixtures as working points from 
which other holes may be located and to 
provide a means of checking up the ac- 
curacy of the completed tool. Such a 





Fic. 2. 


USE OF THE “CONSTRUCTION” HOLE 


Before concluding, a further word may 
be said in reference to the “construc- 
tion” hole utilized in jig and fixture work. 
In Fig. 13 a part of a jig is shown which 
has one surface bearing a definite angu- 
lar relation to the top face of the jig 
casting. Under ordinary conditions, this 
casting would be an unhandy piece to 
machine, and an awkward one for an in- 
spector to test for accuracy of angles, 
location of holes, etc. But the “con- 





A GrouP OF WHEELS FOR PANAMA CANAL EMERGENCY GATES 
GROUND AND ROUGH 


These wheels are being ground by the 
Norton Grinding Co., Worcester, Mass., 
at the rate of about 25 minutes each as 
2 fair average. Another firm attempted 
to grind them dry and experienced con- 
siderable trouble from the material flak- 
ing out from under the wheel. They 
are now ground with plenty of water, as 
can be seen in Fig. 1 and no difficulty of 
this kind is being encountered. 

The second illustration shows a group 
of the wheels in the rough and as finally 
ground. 
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Methods of a Georgia Railway Shop 


There is no better planned or more 
modern group of railroad shops in the 
country than that of the Central of 
Georgia Ry., at Macon, Ga. 

In planning these shops, Supt. of Mo- 
tive Power F. F. Gaines and Master Me- 
chanic W. H. Fetner have made the best 
,of the old equipment available and have 
put in new where needed. 

About half of the main machine shop 
is shown in Fig. 1, which will give a 
good idea of the system of grouping the 
machines for certain classes of work. For 
instance, beginning at the lower left-hand 
corner of the cut, the group of machines 
used for driving and truck wheels is 
shown, which includes a 600-ton hy- 
draulic wheel press, a 90-in. Putnam wheel 
lathe, an 80-in. wheel lathe and a 42-in. 
wheel lathe, all driven by individual mo- 
tors. Then at the right of this group is 
the one for pistons, piston rods and 
packing, while just back of it is the tire, 
smokebox and front group. 

Not only are the machines for certain 
parts grouped together, but the groups 
themselves are arranged to eliminate as 
far as possible, the needless handling of 
parts that must be moved from one group 


By Ethan Viall 








A few of the features of one of 
the most progressive railroad 
shops in the country. 

An unusual method of planing 
shoes and wedges, a lift-shaft 
turning device and a method of 
casting a brass facing on the 
ends of driving boxes. 

Other interesting shop devices 
and methods. 


that needs the least light. Two 7'4-ton 
Gantry cranes work over this bay. 

In the part of the shop not shown, are 
machine groups for cylinders, engine 
bolts, engine trucks, driving brakes, steam 
chests and valves, and frames, as well 
as some minor groups. 

Convenience and modern practice are 
in evidence everywhere. Closets, lockers 
and drinking fountains are placed at 
short intervals to save time so often 
wasted. Old boilers are cut up with oxy- 











Practically every machine is driven by 
individual motors and special attention is 
called to the interlapping system of elec- 
tric or air-hoist cranes, so placed as to 
serve the various machines of each group 
or swing a part within reach of the next 
crane. 

There is a 40-ft. bay extending down 
the length of the shop between the ma- 
chine and the erecting bays, where mater- 
ial or partially assembled work is stored. 
The placing of this material in the middle 
bay makes it convenient to get at from 
either side and at the same time utilizes 


acetylene torches. Old axles are rolled 
down into turret-lathe stock, and many 
other things are worth more than pass- 
ing notice. For instance, this is the only 
railroad shop in which I have noticed a 
Pratt & Whitney vertical surface grinder 
with a magnetic chuck. 

This machine alone saves a good many 
hours a day on all kinds of work re- 
quiring a true, flat, smooth surface of 
the kind usually obtained by scraping or 
very slow and careful machining. Valve 
strips for balanced valves, the sides of 
packing rings and many other jobs are 
run out on this machine in far less time 
than can be done in any other way. 

A huge potash cleaning tank 12 ft. 
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vided, into which the crane can drop a 
whole truck if necessary, or dip in a big 
sieve full of parts. The machines and 
devices in the shop are in keeping with 
all the rest, and some very interesting 
methods and devices are in use. 

AND WEDGES 


PLANING SHOES 


There is no better example of the shop 
practice than the method of machining 
shoes and wedges, which is done on a 
large motor-driven Niles-Bement-Pond 
planer, as shown in Fig. 2. On this ma- 
chine, eight shoes and nine wedges are 
planed at one setting, using a special 
holding fixture and special tools with a 
pneumatic lift on the return stroke. 

This pneumatic lift is more plainly 
shown in Fig. 3. The cutting tools are 
carried in the heavy steel forks A and B, 
which are clamped solidly to the clapper 
blocks. Into the front of these forks are 
screwed the eyebolts C and D, to which 
the rods E and F are fastened by hooks 
on their lower ends. Pieces of wire cable 
G and H pass over pulleys and connect 
the rods to the piston rods of the air 
cylinders J] and J. Air hose at K and L 
connect the cylinders to a valve at M. 
The*valve M is opened or closed by 
means of the lever N, operated by stops 
on the side of the planer table. 

As the planer table reaches the end 
of its stroke, one of the stops strikes the 
lever N, opening the valve M, and the 
air rushes through the hose into the cyl- 
inders and forces the pistons down, in- 
stantly lifting the tools clear of the work. 
When the table reaches the end of its 





Fic. 4. 


ROUGHING Out 
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reverse stroke, another stop strikes the 
lever and closes the valve, allowing the 
tools to drop into cutting position again, 
the stops just described, of course, work- 
ing in conjunction with the regular table- 
reversing stops. 
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THE CuTTING TOOLS 


The tools and the method of using 
them are more clearly shown in Fig. 4. 
The cut shows a tool A in one fork of the 
holder, being used to rough out the inside 
of the shoes. 


This tool removes all the 








Fic. 2. PLANING 








SHOES AND WEDGES 
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Fic. 3. THE PNEUMATIC TooL LIFT 
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. 
scale and roughs out the inside ready the toolholder is moved over so that a 
for the finishing and sizing tool B. tool at C and D can be used to plane 
After the inside has been roughed out, the sides by feeding the tools straight 
































Fic. 5. CHuCK FOR SHOES AND WEDGES 














Fic. 6. LiFT-SHAFT BEARING TURNER 


down. As these tools finish the outside, 
the tool B finishes and sizes the inside. 
The method of using these tools shows 
the necessity of having a mechanical 
lift of some kind to clear the work on the 
return stroke, and it was for this reason 
that the pneumatic lift was designed. 
This halftone also gives a good idea of 
the way the chucking fixture looks, the 











U , 
\ aes details of which are shown in Fig. 5. With 
s | . 
, ; “| minor changes, the chucks are the same 
J) for both shoes and wedges, the castings 
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oL_| fl: 























Fic. 7. DETAILS OF LIFT-SHAFT TURNING DEVICE 
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being clamped between corrugated jaws 
by means of long draw-bolts tightened 
by nuts on the ends, as shown. 


TURNING Lirt SHAFTS 


Both the inside and end bearings on 
the lift shafts are turned as shown in 
Fig. 6. The turning is done with a re- 
volving tool head A, which is split so that 
it can be placed over the shaft when turn- 
ing the inside bearing B. The tool head 
has gear teeth on the outside which mesh 
with a gear on the shaft C. This shaft 
carries a pinion D at the opposite end, 
which is run by the gear E on the lathe 
faceplate. 

This halftone, together with the line en- 
graving, Fig. 7, will give a clear idea of 
the construction and operation of the de- 
vice without further explanation. 


FACING ENbDs OF DRIVING Boxes 


The ends of driving boxes are faced 
with brass instead of the usual babbitt. 
The boxes are placed for pouring, as 
shown in Fig. 8, the tilting, oil-fired brass 
furnace being placed at A, from where 
the melted brass is easily carried to the 
boxes, The method of preparing the boxes 
is more clearly shown in Fig. 9. 

Four holes are drilled in the ends of 
the boxes, into which soft anchor plugs 
are driven, as shown at A. Pieces of thin 
band iron B are placed in the bearings 
and are held in place by the extension 
bolts C. Old packing rings D, which are 
cut to fit, are laid on the ends of the 
boxes, completing the mold, after which 
the brass is poured in. 

The fusing the poured brass to the 
ends of the bearing brasses and the an- 
chor plugs gives the brass facing a firm 
hold on the box end. The sides of the 
boxes are machined in a Morton draw-cut 
shaper, as shown in Fig. 10; the brasses 
are bored out and the brass facing sur- 
faced off in a Bullard machine, as shown 


in Fig. 11. 

















Fic. 9. METHOD OF PREPARING THE BOXES 
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Cylinders are machined on a Morton 
cylinder shaper, as shown in Fig. 12, and 
tires are bored out while clamped, as 
shown in Fig. 13. The clamps used are 
hooks like A, which are drawn down by 
means of a taper key in the slot of the 
forked piece B. These clamps simply 
hold the tire to the table, the centering 
being done by means of the table jaws. 


DRILLING TELLTALE HOLES 


Telltale holes are drilled in stay-bolts 
as shown in Fig. 14. The stay-bolts are 
held four at a time in the table fixture, 
the ends of the bolts resting on stops like 
A, and the bodies being clamped in jaws 
as at B. Guide bushings for the drills 
are carried in arms at C, and the drill 
spindles have power feed, so that the 
bolts are drilled about as fast as a boy 
can handle them. 





SPLITTING PACKING RINGS 














Packing rings are split as shown in 
Fig. 15, the proper amount being taken 
out of the ring at one cut, using two 
saws. The ring is held by the two T- 
head setscrews A and B, which not only 
hold the ring while it is being split, but 
also prevent the ends of the severed ring 
springing out and possibly breaking the 
saws. 

The saws are run by means of the gear 
C on the opposite end of the arbor, which 
is turned by a pinion on the same shaft 



















Fic. 13. METHOD OF CLAMPING TirES WHILE BorRING 














Fic. 12, Morton CYLINDER SHAPER AT 
WorK 


Fic. 10. SHAPING THE Drivinc Boxes 
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Fic. 11. BoRING AND SURFACING Orr ENpD 


with the pulley D. The cutting is done 
by feeding the ring holder upward toward 
the saws. 


A Hanpby OjL TANK 


There is a number of oil tanks like the 
one shown in Fig. 16, placed at conven- 











14. DRILLING TELLTALE HOLEs 


Fic. 


ient points in the shop, so that a man can 
refill his oil can without having to go far 
out of the way. 

Shop workstands, like the one shown in 
Fig. 17, which are made by the New Brit- 
xin Machine Co., are also in use wher- 
ever needed. These stands are very use- 
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ful for lots of the light work necessary 
around the machines. 











Fic. 17. HANDY SHOP STAND 


The smoothest surface left by a grind- 
ing wheel on cylindrical work is in real- 
ity a combination of minute high and low 
spots. These are not seen by the naked 
eye, but can be found by rubbing with a 
ring gage or bushing. 








There are many cases where machines 
have been commended on plain work and 


condemned on taper work, when they 
were equally good in either case. With 
the taper, however, the work is tested 


in a ring gage, which brings out all the 
high spots, while the plain work is not 
tested in this way. 





PLITTING PACKING RINGS 
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Machining Iron Bodied Valves 


The American Steam Gage & Valve 
Manufacturing Co. has developed a line 
of iron-bodied valves and gages of dif- 
ferent kinds. The illustrations show 
some methods employed in making large 
iron safety valves of this type. 

A regular turret lathe at work on the 
valve casings is shown in Fig. 1. Both 
the outside boring tools are seen in posi- 
tion. One of these is fastened to the 
face of the turret, while the other is 
bolted to the top and allows a number 
of tools to be used at the one setting. It 
will also be noted that swiveling jaws are 
used so that the valve casing can be 
turned through an arc of 90 deg. and the 
side opening presented to the tools in 
the turret; this allows all the machining 
to be done at one setting. 

he index pin shown projecting from 
the upper jaw indexes the swiveling jaws 
in the right position for both operations. 
The end of a boring bar can be seen pro- 
jecting through the center of the chuck. 
This is used to bore the hole in the upper 
end of a valve casing so that it will be 
perfectly central with the rest of the 
machining and at the same time allow 
another tool to be placed in the turret 
in the hole that it would occupy. 


A CHUCK FOR THREADED WoRK 


The bottoms for these valves are ma- 
chined on the Bullard turret lathe, as can 
be seen in Figs. 2 and 3. A compara- 
tively small size happened to be on the 
machine at the time the photograph was 
taken. Although this is a simple job in 
which only three tools are used in the 





Editorial Correspondence 








epee 
Threading chuck jaws to hold 
work by screw threads. Forcing 
bronze seats in valve bases under 
a drop hammer. 
The use of draw-in chucks and 
box tools for large wing valves 


and other brass work. 























turret, Fig. 3 shows a rather interesting 
feature in connection with it. 

As will be seen, the four-jaw universal 
chuck is fastened to the table of the 
machine and the outside of the project- 
ing end of the inner step of each jaw 
is threaded to suit the thread cut in the 
base. The piece to be held is placed over 
the projecting steps of the chuck jaws, 
and the latter moved outwafd by the 
usual wrench. Before the jaws are 
finally tightened the piece is turned to 
insure the threads in the piece and those 
on the chuck corresponding, in order to 
avoid damage to the thread in the base. 
The work is then tightened in place and 
is firmly held for all the necessary ma- 
chining. 

After the bases are bored, threaded 
and drilled, they are ready to receive the 
bronze seats, and in order to have these 
remain firmly in place under all condi- 
tions of expansion and contraction due to 
service, they are forced into position 
under the drop hammer, shown in Figs. 
4 and 5. 
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ForciNG IN THE BRONZE SEATS 


This is a power-driven machine, and 
the bushings are forced in under con- 
siderable pressure. In order to imsure 
their remaining tight under all conditions, 
the base is reversed, and the plug, shown 
in Fig. 5, is inserted in that end of the 
bushing nearest the threaded opening in 
the base. This plug has a tapered point 
and acts as an expander, so that the 
lower end of the bushing is sufficiently 
expanded to make it practically impos- 
sible to work loose. 

After these bushings have been forced 
into place and expanded, the base goes 
to a turret machine, especially fitted for 
this work, and the seat is bored out con- 
centric with the base, ready to receive 
the valve, which is being made up in the 
brass or bronze department. 


LARGE DRAW-IN CHUCK FOR BRASS WoRK 


In place of the usual two-, three- 
or four-jawed chucks for the brass tur- 
ret lathes Supt. Gerrauld has installed 
draw-in chucks up to and including large 
sizes. Fig. 6 shows one of these in place 
on a large brass turret lathe for holding 
the four-winged valve, which is to go in 
the safety-valve body already described. 
These draw-in chucks hold the work very 
firmly and with less distortion than the 
usual type of jawed chuck, and they are 


PoP-VALVE BASES 
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also handled very quickly by the lever 
on the head. 

Another departure in this department 
is to be noted in the large box tools, 
shown in Fig. 7; these are for turning the 
outside of the wings of this valve, and 





Fic. 3. CHUCK FOR HOLDING THREADED 
BASE 


guide the valve in the bushing previously 
shown. These tools require almost no 
description, as their construction can be 
readily seen. The fact that they handle 
winged valve disks up to 6 in. in diam- 
eter makes them somewhat unusual on 
this class of work. 

As will be seen, every provision is 
made both for holding and adjusting the 
tools, so as to secure results accurately 
and quickly. The two tools in the cross- 
Slide also afford an easy method of 
undercutting the wings where they join 
the valve itself and also for facing down 
or the back side. 


MAKING THE GAGE CASES 


An interesting job of a somewhat sim- 
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Fic. 4. FoRCING IN THE BRONZE BUSH- 
ING’ FOR THE SEAT 


ilar nature is shown in Fig. 8. Here is 
an even larger draw-in check, which is 
used for holding brass gage cases and 
allowing them to be fiuished all over at 
one setting. The unfinished case at the 
top of the pile on the left shows that a 
projecting or chucking ring has been cast 
on the back of the cases for holding it 
while the work is being done. 

With the case held in this way there is 
no difficulty in finishing it all over, in- 
cluding the use of the broad forming 
tool on the vertical slide at the back, and 
then finally cutting it off with the thin 
pointed tool on the front of the cross- 
slide. 

The tool in the turret with the cross- 
feed operated by the ball-crank is for 


EXPANDING THE BUSHING INTO 
PLACE 


Fic. 5. 


facing several spots inside the case, to 
which parts of the gaged movement are 
attached. This is really a cross-slide for 
carrying a single-point tool of the type 
used for boring in Fox lathe work. 
The large self-opening geometric die for 
threading the outside of the case, which 
holds the glass in place, can be seen at 
the extreme right. 


CASES IN THE TURRET 


LATHE 


DRILLING GAGE 


An interesting drilling fixture for use 
in the turret lathe is shown in Fig. 9 at 
work on iron steam-gage cages; the same 
style of drilling gage, however, can easily 
be used on either type of case. 


This consists of a specially shaped 
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plate, firmly fastened to the turret slide 
and carrying an indexing jig to locate 
the separate holes in the valve case. 
These holes are for attaching the connec- 
tion which carries the Bourdon spring, 
allowing the threaded end of the piece to 
project through the gaged case, as can 
be seen from the case on top of the tur- 
ret at the extreme right. 
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The drilling jig is then swung first to 
one position and then the other, and the 
hole drilled for the countersunk head- 
screws, one of these being shown on top 
of the lathe bearing. It will be noticed 
that the same combination drill serves 
for drilling these holes and also for coun- 
tersinking for the head of the screws, the 
correct depth being provided for by a 

















Fic. 8. FINISHING GAGE CASES AT ONE SETTING 





Fic. 9. 


The case is located on the jig by cer- 
tain projections on the inside, so that 
the hole will come in the proper place. 
In the first operation the jig is swung 
into the middle position so as to drill 
the large holes through which the 
threaded end of the connection projects. 

A combination drill is used, and after 
drilling the central hole the plug shown 
at A is inserted to assist in preventing 
any movement of the gaged case during 
the subsequent drilling. 


DRILLING GAGE CASES 


IN°A TURRET LATHE 


stop on the turret slide. The latch for 
indexing the jig in the: various positions 
is plainly shown in front. 








Cutting Compounds 


The question of cutting compounds 
presents a complete lack of uniformity in 
practice, which differs in various parts of 
the country, and oftentimes in the same 
locality. Beginning with lard oil and 
going down to plain sodawater, we find 
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all manner of oil and chemical cem- 
pounds in between,’many apparently giv- 
ing excellent results in the places where 
used; and so strongly advocated by the 
users. 

Starting with pure lard oil, we find 
many kinds of so called cutting oils, such 
as mineral-lard oil and fish oil; vegetable 
oil and linseed oil also being used in some 
places on special classes of work with 
excellent results. Graphite in suspension 
is being used to some extent, and various 
compounds mixed with either oil or water 
are being successfully used in a large 
number of shops. 

Before attempting to determine which 
is the best mixture for any particular 
case, the matter should be carefully 
looked into from the point of both cool- 
ing and lubricating. Where cooling is of 
importance, either to prevent distortion 
of the work, or to preserve the cutting 
edge of the tool, the more water the com- 
pound carries, the greater wil} be its cool- 
ing property. If, on the other hand, the 
character of the work requires a larger 
proportion of lubrication to the cooling, 
as in the case of thread-cutting dies and 
similar work, there should be a larger 
proportion of oil or other lubricating ma- 
terial. 


DISTINCTION BETWEEN SAPONIFICATION 
AND EMULSIFICATION 


It is also well to bear in mind the dif- 
ference between saponification and the 
forming of an emulsion. An emulsion is 
the mixing of two liquids in such a way 
that one is divided into small separated 
particles, which are held in suspension 
by the other, but in which the liquids are 
not chemically combined. Perhaps the 
most common example of this is with 
milk, in which the particles of fat are 
held in suspension. This, however, is not 
a permanent emulsion as the cream rises 
to the top if the milk stands for any 
length of time. 

Saponification is the chemical combina- 
tion of a grease or oil and an alkali, mak- 
ing “soap.” Therefore, any cutting lubri- 
cant made by this process is in reality a 
very dilute soft soap, in which the char- 
acter of the oil has been changed. In 
an emulsion the chemical divides the sol- 
uble oil into fine particles, each sepa- 
rately suspended, but unchanged in char- 
acter, and carries to the cutting tool 
uniform proportions of oil and emulsify- 
ing, cooling solution, which was mixed 
to meet the requirements of the particular 
case. 

As the makers of the ‘various cutting 
compounds are in a position to know ex- 
actly what results may be expected from 
them, and will in most cases guarantee 
these results, it would seem that every 
user who is having difficulty of any kind 
whatever or who figures his costs closely, 
should secure the desired information 
from the makers of the various com- 
pounds. 
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The Lodge & Shipley Stores System 


It has long been recognized that one 
of the greatest helps to economical manu- 
facture is to produce in large quantities, 
but until late years we have been content 
to believe that the heavier branches of 
engineering could seldom take advantage 
of this economy. 

We have become so accustomed to see- 
ing manufacturing carried on by type- 
writer, sewing machine, and similar con- 
cerns, that the steady encroachment into 
heavier lines has not received a great 
deal of attention. 

A very striking example of what can 
be done along these lines has been shown 
us by the automobile manufacturers, who 
are engaged in making parts of consider- 
able size and value, and carrying huge 
stocks of parts, and finished machines, in 
their storerooms. 

The automobile has been improved in 
design, material and workmanship, to an 
astonishing degree, without adding one 
cent to its cost, and it is the proud boast 
of the manufacturers that this has been 
accomplished by equipment and manu- 
facturing methods, which would be im- 
possible except when manufacturing in 
quantity for stock. 


APPLICATION TO MACHINE-TOOL LINES 


The same reasoning, of course, holds 
true in the machine-tool business, and 
doubtless many makers have wondered 
how far they can economically venture in 
reducing manufacturing costs, and add- 
ing as little as possible to the capital 
locked up in finished stock. 

Many machine-tool makers recognize 
that it is impossible for them to make 
everything for stock, and are, therefore, 
content to bring their machines through 
in lots, as large as possible, issuing one 
shop order to cover all the necessary 
parts to complete these machines only. 

It will be seen that many of the smaller 
pieces could be made much more eco- 
nomically in larger quantities, without 
locking up much extra capital in mate- 
rial. In selecting pieces suitable for 
manufacturing for stock, the following 
requirements must be closely watched: 

Pieces must be susceptible to sufficient 
reduction in cost by increasing quantities 
ordered. 

To be of such size that storage is not 
difficult. 

To be of low material value in com- 
parison with value of labor represented in 
finished parts. 

To be used in sufficient quantity to 
justify manufacturing (it is prudent not 
to order more than a 12-months’ supply). 

Not to be likely to change in design. 

The stores system of the Lodge & Ship- 
ley Machine Tool Co., Cincinnati, Ohio, 
will be of interest in showing how far 
it has been possible for this idea to be 
carried, in the making of machine tools. 


By E. Stubbs * 





Under this system lathe parts 
are economically manufactured 
in quantities and received in the 
parts store, from which they are 
afterward issued to the assem- 
bling department for assembling 
in groups and then returned to 
the group store to remain until 
wanted for final erection. 


All sizes of lathes may be erec- 
ted advantageously at one time; 
and the centralizing of control 
and of stock records enables 
rapid closing of orders and keeps 
departments working only on 
pieces that are required. 

Various other advantages rec- 
ommending the system to the 
large manufacturer. 














*Assistant manager, Lodge & Shipley 


Machine Tool Co. 

Most readers will know that this com- 
pany makes engine lathes only, and as 
its output is large, it is in a position to 


where the assembling of groups is car- 
ried on. This arrangement, shown in the 
plan Fig. 3, saves unnecessary handling 
and collects the various pieces to the 
place where they will be required for 
erection. In planning this storeroom the 
ruling principle was, to make it so flex- 
ible that extensions, alteration, or even 
removal to another location, could be ac- 
complished without confusion. 

In the halftones it will be’seen that the 
fence is light, and champed to the struc- 
tural I-beams in sections. The sliding 
gates are hung on angles, which can be 
moved to take the place of any of the 
fence sections. The bins are arranged 
in sections, with the same thing in view, 
and the assembled groups are either 
stacked, or carried on stands, which 
makes alteration very easy. 

For manufacturing purposes the lathe 
is divided into groups, such as headstocks, 
aprons, etc., and these are again divided 
into pieces. Each piece is given a num- 
ber, which is common to all similar 
pieces, on each size lathe, the size being 
designated by symbol letter. 

The storeroom is divided into two parts 
as shown in Fig. 3; one part is arranged 
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undertake more in this direction than 
smaller concerns, or those engaged on a 
more varied line of machines. 


GENERAL ARRANGEMENT OF THE STORE- 
ROOM 


The storeroom of this plant, Figs. 1 
and 2, has been placed on one side of 
the central erecting floor, and runs par- 
allel to and opposite the vise department, 











ENTRANCE TO Parts STORE 


to receive pieces in quantities, the other 
to store assembled groups until required 
for erection. These divisions will be re- 
ferred to as “parts store” and “group 
store,” respectively. 


DETAILS OF THE PARTS STORE 


The parts store, Fig. 1, is fitted with 
bins constructed of light angle and flat 
stock, and built in sections to allow for 
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extension or removal if it should at any 
time be necessary. A certain number of 
these sections are set aside for pieces be- 
longing to each group, and the name of 
the group is shown above. 

The bins are numbered from left to 
right, using the number of the piece to 
which the bin is assigned. As all similar 
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having to refer to his card records to find 
which section certain pieces are stored 
in, etc. 

The shop orders for lathes are divided 
into groups, with each group on a sepa- 
rate order; this enables quantities to be 
varied to suit various manufacturing con- 
ditions. 
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Pieces all have to pass a close detail 
inspection before being delivered to the 
parts store, and are not issued to the 
assembling department until all pieces 
necessary to complete the group have 
been received. When the assemblers 
have completed the groups to the satis- 
faction of the inspector, they are re- 














pieces of the different size lathes have 
but one piece number, they are stored in 
the same set of bins allotted to the group 
to which they belong. 

Each bin carries a tag, which states the 
piece number, amount on the order, date 
ordered, minimum stock, and shop order 
number on which the next lot is being 
brought through. 

By this simplificat‘on of system, the 
storekeeper can see how nearly complete 
his parts are for a certain group without 
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Fic, 2. Lopce & SHIPLEY Group STORE 

Further, pieces which can be more eco- 
nomically machined in larger quantities 
are detached from these groups and 
brought through on a separate stock 
order. When these pieces are finished 
they are stored in the usual bin, among 
the other pieces of the group which have 
been brought through on the regular 


group order. 
THE CARD RECORD 


The ordering of groups and pieces is 
taken care of by requisitions from the 
storekeeper, who works from a card rec- 
ord kept in the storeroom. A card, Fig. 4, 
is kept of each group showing the quan- 
tity and the shop order number, etc., and 
a receipt and disbursement account is 
kept on these cards. 

All pieces ordered on separate stock 
orders are also given a card, Fig. 5; but 
these cards are filed behind the group to 
which they belong, which. makes the 
checking of stock pieces a natural opera- 
tion whenever a new group order is 
issued. 








RECEIVED 


Quan'ty Date Ord. 


DISBURSED 


Quan'ty 


Shop Me. 


Fic. 4. STOCK-RECORD CARD FOR RECEIPTS 
AND DISBURSEMENTS 
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turned to the group store to remain until 
required for final erection. 


NuMEROUS ADVANTAGES 


The advantages derived by handling 
production in this way, in addition to the 
obvious economy due to manufacturing, 
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are many, and a few illustrations will not 
be out of place. 

When following the usual practice of 
building lathes in complete lots, the erect- 
ing floor is filled with one size of lathes 
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and only orders for this particular size 
can be filled promptly. Under the system 
described all sizes may be erected at one 
time, enabling complete mixed orders to 
be promptly filled. 

The centralizing of control and of stock 
records enables much more rapid closing 
of orders and keeps departments working 
on pieces that are required. The work- 
shop is free from the usual supply of sur- 
plus pieces, which are likely to be side- 
tracked and forgotten. Repairs can be 
promptly handled from the regular pieces 
without upsetting production, due to the 
fact that shortages are taken care of on 
the next shop order number. 

Manufacturers who are running with- 
out a stores department would do well 
to consider how much it costs to store 
valuable pieces of their product in un- 
known corners of the plant, to rust and 
become obsolete, apart from the cost of 
digging for these missing pieces, when 
they are required. 

How much more econumical to keep in 
one place all pieces not being worked, out 
of the way of production, and recorded in 
such a way that they can be supplied on 
demand in good condition. 


Milling Fixture for a Cam 
Ring 

One of the operating parts in the die 

head of the pipe-threading machines 

built by the Merril Manufacturing Co., 


Toledo, Ohio is a cam ring, one of which 
is shown in position on the milling fixture 
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in Fig. 1. The ring shown has five cam 
surfaces which are parts of circular arcs. 

The milling fixture used in machining 
these cam surfaces is shown in Figs. 1 
and 2. It consists of the holder or chuck 
into which the cam rings are fitted and 
to which they are held by means of three 
short straps. At one point in this holder 
a block projects through a slot and serves 
to locate the ring with reference to the 
projecting end of one of the cam sur- 
faces. This holder is set eccentric with 
a faceplate carried on a sleeve, upon 
which is mounted a wormwheel, see Fig. 
2. Thus with a proper setting the cam 
ring is rotated about a center which is 
correct for the cam arc to be produced. 

The feed, or means of driving this cam- 
ring holder, is shown in both views. The 
universal feed rod at the side of the 
miller is carried into a bracket supporting 
a small gear. Upon the end of the uni- 
versal rod is a pinion meshing with this 
gear. A chain drive transmits the motion 
to a horizontal shaft on the fixture which, 
in turn, through bevel gears drives the 
worm of the wormwheel on the faceplate 
sleeve. 








The first of the alleged twelve prin- 
ciples of efficiency expounded by Mr. Har- 
rington Emerson is given as “Ideals.” But 
one cannot help wonder!ng at the sort 
of ideal which grasps the “Titanic” dis- 
aster as an excuse to issue an advertising 
booklet under the title of “In Memoriam.” 
It would seem to isolate his second, and 
last used principle—“Common Sense.” 

















MILLING Fixture For A Cam RING 
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Radiators of the cellular, honeycomb 
and spiral-tube type, are made by the 
Long Manufacturing Co., of Detroit, 
Mich.., for automobile use and other pur- 
poses. 

Besides radiators the firm makes au- 
tomobile fenders and hoods. This ar- 
ticle, however, will deal only with the 
making of radiators, the first taken up 
being the spiral tube type, which is prin- 
cipally used for commercial vehicles, 
traction cars, stationary power plants or 
other places where excess weight is no 
objection. 

The spiral-tube radiators are made so 
that water may be circulated through 
them. Each spiral tube is made up of a 
piece of brass or copper tubing around 
which a strip of corrugated sheet metal 
is wound and soldered, so that the cor- 
rugated strip stands on edge, allowing 
air to circulate freely around the tube 
and between the spiral fins from which 
the heat from the water within is radi- 
ated. 








MAKING SPIRAL TUBES 





The spiral tubes are made in long 
lengths, in a special automatic machine, 
and are afterwards cut into short lengths 
to suit the radiators to be built. The 
tubing around which the spiral is wound 
varies in size from % to % in., and 
from 20 to 28 gage, brass or copper. The 
machine on which it is made is shown in 
Fig. 1, 

In this machine the tubing A is placed 
in trough B and run through the guide 
C, the end being fastened in the car- 
riage, which will be described later. The 
strip from which the spiral fin is made 
is taken from the re#l D and fed down 
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Details of a machine that auto- 
matically coils and solders the 
spiral fins on radiator tubing. 
Cutting the spiral tubing into 
suitable lengths, hollow milling 
the ends and assembling into 
frames. 


Making flat tubes for a honey- 
comb type of radiator. Punch- 
ing and corrugating the packing 
used between the tubes. Assem- 
bling, soldering and testing. 
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spiral. 


between corrugating rolls. It 


is then 


wound edgewise around the tube in a 


As the strip winds onto.the tube, 


a wire of solder from the spool E is 
wound with it, and as the tube feeds past 
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Spiral and Flat Tube Radiator Work 


the gas flame F, the fin is securely 
soldered to the tube. 

The soldering acid necessary to make 
the solder stick properly is applied to 
the tube by means of saturated felt pads 
in the’ wooden trough, and the wire 
solder is drawn through a small tank G. 
In this halftone, the handle H is used to 
shift the friction drive and regulate the 
speed, or stop the machine as desired. 


FORMING THE FIN 


An enlarged view of the fin-forming 
mechanism is shown in Fig, 2 in which 
A is the reel of strip metal, and B and C 
are rolls used to give the strip a slight 
tension as it feeds between the corrugat- 
ing rolls D and E. 

Of the corrugating rolis, D simply re- 
volves on its stud and acts as a former, 
the roll E being the driver, which itself 
is operated by bevel gears from the shaft 
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DETAILS OF CRIMPING OR CORRUGATING MECHANISM 
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Fic. 9. First FoRMING OPERATION 


F. As the corrugated strip feeds down, 
it is guided onto the tube at the proper 
angle by the guide G, the tube of course 
being fed along and revolved at the 
right speed. 

The space shown at H is allowed be- 
tween the guide and soldering flame /, 
which insures the solder wire being 
coiled onto the tube with no danger of 
being melted off prematurely. 


THE Drive 


The entire machine is driven from the 
pulley A, Fig. 3. On the same shaft with 
this pulley is a friction pulleyB in con- 
tact with the friction disk C. This fric- 
tion disk is keyed to the end of the long 





Fic. 6. HoLLow MILLING THE ENDS 


ON FLAt TuBEs 
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splined shaft D which runs both the car- 
riage mechanism and the corrugating 
rolis at the opposite end. 

The friction pulley B is keyed and the 
shaft on which it is carried is splined, 
so that it is easily shifted across the face 
of the disk and the carriage and other 
mechanism run at any desired speed, 
stopped or reversed, by means of the 
lever previously referred to, near the op- 
erator, which is on the opposite end of 
the shaft E to which the crank F and 
connecting rod G are fastened as 
shown. 
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10. SECOND AND LAST FORMING OPERATION 


THE CARRIAGE 


The carriage which carries the tubing 
along and revolves it at the correct rate, 
is shown in Fig. 4. In this halftone A 
is the splined drive shaft on which the 
keyed sleeve gear B slides. The tubing 
C is held by an expanding plug at D and 
is revolved by means of the gears E and 
F connecting with B. 

The carriage is fed along by means of 
a pinion G running in the rack H, the 
pinion being driven by bevel gears from 
the gear B. As the spiral tubing feeds 





Fic. 8. RADIATOR WITH TANKS IN PLACE 
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Fic. 11. 


along, the operator sets guides or rests 
like J, under it in order to keep it from 
being bent out of line. 


TuBes For RASIATORS 


The long tubes made in the machine 
just described are cut into radiator 
lengths with a saw, as shown in Fig. 5, 
and then the fin is cut back from each 
end with a piloted hollow mill, as shown 
in Fig. 6, which is done so that the tubes 
may be inserted in the drilled end plates 
which hold them together. 

The mill is made, and the pilot set, 
so that only the required amount of fin 
is removed. When finishing the ends, 
the operator usually wears heavy mittens 
in order to prevent his hands being cut 
or torn by the spiral fins. 

One of the large spiral tubing radia- 
tors, partly assembled, made for a trac- 
tion engine, is shown in Fig. 7. The end 
plates are of heavy sheet iron drilled for 


CUTTING 


the tube ends; the drilled holes are 
Slightly counterbored to give a clean, 
smooth surface for soldering the tube 


ends to the plate. The same type of rad- 
iator with top and bottom tanks in place 
is shown in Fig. 8. 


FLAT TUBE RADIATORS 


Another radiator made by this com- 
pany is the flat-tube honeycomb type, in 
which thin, flat, square-edged tubes, run- 
ning from top to bottom of the radiator, 
are used to carry the water, the tubes 
being separated by thin, corrugated metal 
strips. This type of honeycomb radia- 
tor does not clog easily, and when dam- 
aged, the metal packing may be removed 
and the injured tubes replaced. 


MAKING THE TUBES 


The tubes are formed in two opera- 
tions from copper or brass blanks, the 
first forming operation being shown in 
Fig. 9. In this operation one edge of the 
blank is turned over about * in., as 
shown at A, the blank being set against 


EDGING AND PERFORATING DIES 
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the stops B and C and forced down into 
the square-bottomed die slot D by the 
punch E, which is about yy in. thick. 

The next operation consists of placing 
the piece against the stops A and B, Fig. 
10, and bending it as shown at C; the 





12. FEEDING AND ROLL-LIFTING MECHANISM 


two edges overlap about '% in. and are 
easily soldered together later. 
The tube being formed is about 2 in. 


wide, 16 in. long, and has about ys in. 


clearance inside, though the dimensions, 
especially the length, vary according to 
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Fic. 14. Device ror Cuttinc CorRRUGATED STRIPS 
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the style of radiator in which the tube 
is used. 


MAKING THE PACKING 


The metal packing which is placed be- 
tween these tubes to separate them prop- 
erly and allow the air to circulate freely, 
is made of copper or brass strips which 
are perforated both for lightness and to 
assist the cooling. 

In making the corrugated packing 
strips, the metal is first taken from a 
reel and run through a set of edging and 
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allow the strip to be easily corrugated 
without buckling the turned edges, as wil! 
be seen later. 


CORRUGATING 


As the perforated strip leaves the dies 
just described, it feeds directly to an- 
other press, where it is corrugated, as 
shown in Fig. 13. The corrugating punch 
and die have no unusual features except 
that a spring pressure plate is used to 
raise the corrugated strip up off the form 
to allow the feed to work. 
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corrugations and enable the operator to 
force the strip between the tubes. The 
assembled tubes and packing appear as 
shown in Fig. 16. 

In this illustration the holding frame 
is plainly shown. Strips of iron are 
thrust through the flat tubes and held in 
place by slotted pieces at each end, as 
shown at A. After all the tubes and cor- 
rugated packing strips are in place, the 
entire assemblage is locked firmly in 


place by means of the strip B and the 
eccentric locks C and D. 
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15. INSERTING STRIPS BETWEEN THE FLAT TUBES 




















Fic. 17. TESTING A FINISHED RADIATOR 


perforating dies, as shown in Fig. 11. The 
edging rolls, shown at A and B, turn both 
edges of the strip over about yy in. and 
roll them flat. The edged strip then 
passes through the multiple perforating 
die, being fed along by the rolls at C, 
which are operated on the upstroke of 
the ram by means of the rod, bell crank 
and connecting-rod D, E and F, which op- 
erate a dog, engaging notches in the 
edge of the disk G. 

A view of the opposite end of these 
dies is given in Fig. 12, in which the 
notched disk and dog operating the feed 
rolls are shown a little plainer than in 
Fig. 11. The method of lifting the feed 
rolls as the punches enter the strip, to 
allow for expansion, is also shown. This 
is accomplished by means of the piece A, 
fastened to the ram, the end of which 
strikes B as the ram descends and slight- 
ly raises the roll C, the springs D and E 
forcing the roll down again as the ram 
rises. 

It will be noticed that the edges of the 
perforated strip F are notched; this is to 





The feeding of the strip is done by 
means of the spring dogs A which catch 
in the perforations and pull the strip for- 
ward as the ram rises, the slide on which 
the dogs are carried being operated by 
two levers like B which are depressed 
when the corrugation is made. 


CUTTING TO LENGTH 


The corrugated strips are wound on a 
reel as they come from the press and are 
then cut into lengths to suit the radiators 
to be made in the shear shown in Fig. 14. 

To measure the length to be cut off 
quickly, the slotted, or corrugated, plate 
A is used; into this the corrugations of 
the strip fit so that the latter may be 
easily laid in the plate and sheared off, as 
shown, a gaging block B being set the 
right distance from the shear. 


ASSEMBLING RADIATORS 


The flat tubes are held in a special 
frame and the corrugated strips inserted 
between them by using a comb-like tool 
A, Fig. 15, the teeth of which fit into the 
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Fic. 16. ASSEMBLING FRAME To HOLD TUBES FOR SOLDERING 


SOLDERING 


With the tubes and packing locked in 
place, as shown, the frames are taken 
to the soldering room, where they are 
first dipped in acid and next laid in a 
tank of melted solder so that the edges 
of the tubes and ends of the corruga- 
tions are immersed for about '4 in. The 
opposite side is treated in the same way 
and then the radiator is removed by un- 
locking the eccentrics and pulling the 
strips out of the tubes. 

After this the top and bottom tanks 
are soldered or with soldering irons or 
torches, the frame is put on and the 
radiator is ready for testing, which is 
done in a tank of water, as shown ir 
Fig. 17, about 15 lb. pressure being used. 
Any leaks indicated are repaired by means 
of soldering irons or small torches. 

A final test is given the radiators, at 
the same pressure, after which they are 
polished and otherwise finished, to be 
sure that no defective ones are shipped 
out. 








Exports from the United States to 
South America have shown a phenomenal 
gain in the fiscal year just ended. Prior 
to 1911, the total value of exports to 
South America had never reached $100.- 
000,000. In 1911, the total was, speak- 
ing in round terms, $109,000,000, and in 
the fiscal year just ended it is likely to 
be about $135,000,000, having more than 
doubled since 1905. Argentina represents 
the largest gain in our exports to South 
America. The figures now available in 
the Bureau of Statistics of the Depart- 
ment of Commerce and Labor, indicate 
that the total exports to Argentina for the 
complete fiscal year will amount to about 
$55,000,000, against $23,500,000 in 1903 
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Subpresses tor Various Purposes 


The subpress has many points of ad- 
vantage over the ordinary compound 
blanking and perforating die. One de- 
sign shown is that of a press which over- 
comes the main disadvantage of the 
regular subpress; this disadvantage is 
the forcing of the blanks into the stock 
after they have been blanked out. This 
necessarily means an extra operation to 
separate them, which in nine cases out 
of ten costs more than the first opera- 
tion. In some instances it is an advant- 
age to have them back into the stock 
but such cases are very few. 

I have made extensive, more-or-less 
successful, experiments trying to sepa- 
rate them in different mechanical ways. 
A soft rubber roll between two steel 
flanges and placed on an arbor to run 
about 100 revolutions per minute, was 
designed to give pressure against a cast- 
iron die having a hole similar to the size 
of the blank. This was tried but proved 
unsatisfactory. 

An attachment placed on the side of 
a subpress and which worked very well is 
shown in Fig. 1. This, however, proved 
too expensive as an attachment would 
have to be made for every subpress. The 
action can readily be seen. As the rolls 




















By J. M. Stabel 








Several styles of knockoffs for 
subpresses which aid in overcom- 
ing some of the common diffi- 
culties experienced with this 


type of press. 




















feed the stock forward, the extra punch 
on the side drives the blank from the 
scrap. 

The double-arch D-~ subpress shown 
in Fig. 2 was designed with a di- 
rect knockout so that the blank never 
enters the scrap after it is punched out. 
This design saves the trouble of separat- 
ing the blanks and the scrap. There 
were a few alterations necessary on the 
press, but these were insignificant com- 
pared with the saving derived therefrom. 
Data for the press using this style fol- 
low: 

It should be about 1'%4-in. stroke of 
the incline variety, and have a direct 
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Fic. 1,.SUBPRESSs ATTACHMENT 























OF KNOCKOFF 


Fic. 3. PIN TYPE 


FOR KNOCKING OuT BLANKS 


knockout attachment in the slide. Com- 
pressed air should be piped to the ma- 
chine and the spout should enter one of 
the arches, then as the blank is cut and 
carried up into the die (as the die is on 
top), the direct knockout sends it out of 
the die and the air catches it and blows 
it through the back arch. This knock- 
out replaces the spring used in regular 
subpresses and acts on pins which in turn 
act on the knockout pad in the die. A 
safe speed to run this style of die is 
about 110 per minute. This will give 
ample time for the air to clear the blank 
from the die. 


Another item in the construction of 
this die is a separate small spring 
knockoff, as shown in Fig. 3. This is 
for releasing the blank from the face of 
the knockout pad, as it has a tendency to 
stick there caused by the oil with which 
the strip is coated before being sent 
through the die. In this cut A is the 
knockoff, which is actuated py te spreng 
back of it; B is the knockout pad and C 
the die. This item, although it may seem 
small, should not be overlooked because 
if the blank should stick the die and 
punch will surely be broken. 

When using strip stock from_a reel 
it is advisable to run the strip between 
two felt rolls, the lower one of which 
runs in oil, so that as the stock is drawn 
through it is automatically oiled. 

Two open-face subpresses with the di- 
mensions shown, making them good for 
reference if one intends to establish this 
style of press are shown in Figs. 4 and 5. 
These detail drawings should be of in- 
terest to a good many, as they are well 
proportioned and have been in use sev- 
eral years. 

This style of press is admirably 
adapted to blanking and perforating dies, 
as a full view of the work is at all times 
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Fic. 2. Press wiTH Direct KNocKkouT 
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Fics. 4 AND 5. MopeLt Types OF SUBPRESSES 


available, when very thin metal is be- 
ing cut. It is also stiff enough to keep 
the punch in perfect alignment, and a 
nice, clean blank without burrs is the 
result. 
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A section of an open-face press with a 
spring stripper arrangement, for a plain- 
blanking, or “push-through” die is shown 
in Fig. 6. As will be noted A is the 
punch, B is the stripper, held in position 
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7 AND 8. Two Types OF SINGLE-ARCH PRESSES 
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by three or four pins, which are a slid- 
ing fit in holes which run up into the 
piston of the press, and are held from 
coming out by crosspins. At C is one 
of three pins which transfer the pres- 
sure of the spring against the stripper 














plate. When grinding the punch the 
Pp » < ne or 
4 \ 
| 4 
Wy 
































Fic. 6. PRESS WITH SPRING STRIPPER 


spring is dropped back which allows the 
stripper to clear. 

One of the most vital points to be con- 
sidered when building a press is that the 
grooves in the piston must by all means 
be parallel with the center line. 

After being babbitted the subpress 
should be placed in a punch press and 
the piston worked up and-down for sev- 
eral hours, occasionally adjusting the 
nut down, so that a perfect bearing wil! 
be obtained before the die and punch 
are located in the frame. . 

Two single-arch subpresses, with di- 
mensions are shown in Figs, 7 and 8. 
The details of these, as far as the piston 
and other parts are concerned, are iden- 
tical with the open-face subpress. 





The increase in the size of the Diesel 
engine is worthy of note. Engines of a 
few hundred horsepower have become 
common in Europe. In Swiss electric 
stations Diesel engine units of 2000 
horsepower are now in use, and one 
writer states that the development of the 
large-sized Diesel engine has been so 
successful that it will not be long before 
1000 horsepower developed in one cylin- 
der will be deemed nothing extraordinary. 
One company of world-wide reputation is 
at present considering more than 2000 
horsepower in the single cylinder of Die- 
sel engines. It is stated that engines of 
this type with four cylinders, developing 
1000 horsepower each, can be made as 
light as the corresponding triple-ex- 
pansion steam engine. The weight 
of such engines compares favorably 
with that of the corresponding tur- 
bines and boilers. It is understood 
that a 1000-horsepower installation of 
this type weighed only 187 Ib. per horse- 
power as compared with 180 Ib. for a 
steam turbine and boiler installation. 
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Re-turning Crankpins on 
Balanced Compound 
Locomotives 


The inside cranks of the balanced com- 
pound locomotives present a somewhat 
difficult problem when it comes to repair- 
ing, and the plan worked out by the 
Santa Fé is shown in the accompanying 
illustrations. 

The crank disks are of such a diam- 
eter as to effectually prevent any over- 
hanging tool being used, even if this did 
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device is made substantially and does 
very good work. We are indebted for 
these photographs to the motive depart- 
ment of the Santa Fé R.R. at Topeka, 
Kan. 








A Foreign Negotiation that 
Nearly Fell Through 
By C. A. TUPPER 


The representative of a large Ameri- 
can company selling machinery abroad, 
who is in this country on a visit, tells of 
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of the metheds of treating foreign trade 
which were all too common a few years 
ago. 

The junior partner of a continental firm 
having large concessions in one of its 
country’s colonies, asked this American 
agent to call on him and make prelim- 
inary estimates for certain mills, com- 
pletely equipped, to be erected in that 
colony. The process of manufacture in- 
volved was a “continuous” one, which 
had been brought to a higher degree of 
efficiency in the United: States and Can- 
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Fic. 1. TURNING MACHINE IN POSITION ON 


WHEELS 


not require removing the wheels from 
the axle. As the illustrations show, a 
turning device has been made, which will 
go in between these disks or webs and 
turn the crankpins after the wheels are 
removed from the locomotive. 

A view of the turning machine in posi- 
tion and under control of an operator is 
shown in Fig. 1. As will be seen the 
motive power is a pneumatic drilling ma- 
chine, controlled by the operator. This 
view also shows the setscrews, which 
support the turning machine on the top 
of the disk or web. The complete ma- 
chine, Fig. 2, also shows the small jack- 
screws having conical points, which hold 
the device firmly between the two disks. 
This can be seen very clearly in Fig. 3, 
which also shows the top half of the cas- 
ing removed and reveals the worm which 
actuates the wormgear on the outside of 
the tool-carrying ring, which is shown in 
detail in Fig. 4. 

A careful study of the different views 
will show the operation very clearly, the 
turning tools being fed across the pin by 
the well known star-feed and both tool 
blocks being provided with a vertical 
feed for facing down the guide of the 
disks around this bearing. The whole 




















PAIR OF 


an experience he had with a former con- 
cern which he represented in the same 
field. It is illuminating as an example 


Fic. 2. TURNING MACHINE WITH HALF OF 


CASING REMOVED 

ada than elsewhere in the world; for this 
reason the prospective purchasers were 
desirous of having the entire plant de- 




















Fic. 3. TURNING MACHINE 


ON WHEELS 
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signed and constructed by Americans 
under one contract. 
The American agent, Brown, talked 


over the matter quite fully with Herr 
Schmidt, the junior partner, and con- 
vinced him that the American company 
could furnish what was required. He 
then suggested that Herr Schmidt, who 
spoke English fluently, visit the United 
States, talk with the designing engineers 
of the company and agree fully on the 
details of the plans to be submitted, at 
the same time securing accurate data on 
costs, recommendations as to operation, 
care of the machinery, etc. This Herr 
Schmidt, after conference with the other 
members of the firm, agreed to do. 
Accordingly, he was provided with let- 
ters of introduction, etc.; a representative 
of the company met him in New York to 
personally escort him to the factory, and 
while there he was treated with every 
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find that the price accompanying the 
specifications was nearly 40 per cent. 
higher than the figures named to him. 
In his own mind he was humiliated and 
disgraced before his partners. 
Meanwhile, Brown, as the company’s 
nearest European representative en- 
trusted with the negotiation, had been 
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possible consideration. As, however, he 
did not wish to close the contract imme- 
diately, but wanted complete plans to 
be worked out according to the details 
agreed upon, and sent to him later to be 
submitted to his partners, the American 
company took the precaution of securing 
his signature to a separate contract for 
the plans themselves, with the provision 
that, if not finally accepted, they were to 
be paid for at a specified price. 

So eager, however, was the American 
company to make sure of compensation 
for the plans, that it was inclined to dis- 
regard the probable cost of the complete 
undertaking; hence Herr Schmidt left for 
home with the assurance that the total 
expense would come well within his own 
preliminary estimates and so reported to 
his partners, who rejoiced at the satis- 
factory trend the affair was taking. 

Some weeks later Herr Schmidt re- 
ceived a well executed set of plans, 
complete and practically faultless in 
every detail; but what was his horror to 


4. DETAILS OF THE GEARING 


writing and cabling to know when the 
plans were to be sent, expecting, of 
course, that they would be forwarded to 
him for presentation to the customer, 
together with a full explanation of any 
points requiring further discussion. In- 
stead of an answer he received a sum- 
mons from Herr Schmidt, who, upon his 
arrival, was purple with anger and de- 
manded to be told what this chicanery 
meant. 


THE AGENT’S PREDICAMENT 


The American agent naturally didn’t 
know. Before being in a position to talk 
about the matter at all, he had to learn 
from Herr Schmidt what had actually 
happened, and to ask the latter’s per- 
mission to privately study the plags and 
specifications, which he should have had 
an opportunity to familiarize himself 
with long before they were seen by the 
customer. 

Fortunately, Herr Schmidt had not yet 
laid the matter before his partners; and 
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it may be regarded as equally fortunate 
for all concerned that Brown was a man 
of tact, with a thorough knowlédge of 
the class of equipment in question. On 
going through the plans carefully, he 
found that his company had really de- 
signed a remarkably good plant—much 
better than anyone had originally had in 
mind. 

Thus he was able to point out to Herr 
Schmidt, on the following day, the vari- 
ous features of improvement, with added 
daily capacity per unit of equipment, 
greater speed and ease of operation, 
economy of labor, fuel, etc., and to show 
him that the difference, when capitalized, 
represented a large annual saving. This 
put the matter in a different light. Herr 
Schmidt was enabled to lay it before his 
partners in a manner calculated to re- 
flect additional credit upon himself; and 
he was naturally concerned, for his own 
reputation, in placing the most favorable 
interpretation upon the whole affair. As 
a result, it went through swimmingly. 

Except for the elimination of some de- 
tails not regarded by the partners as 
essential, by which the price was shaved 
considerably, the proposition of the 
American company was agreed to and 
the full contract signed. It was also un- 
derstood that the plant would be doubled 
within a year or two, or a duplicate of it 
built in another location. Since that time 
both mills have been constructed and they 
are now in regular operation. 

The successful conclusion of the nego- 
tiation did not, however, obviate the fact 
that the American company showed a 
singular degree of carelessness in mak- 
ing its estimates at the time of Herr 
Schmidt’s visit; nor that the lack of busi- 
ness acumen and tact displayed in ignor- 
ing the position of its European repre- 
sentative was almost fatal. Had Brown 
been an engineer and salesman of less 
ability, the contract would undoubtedly 
have been rejeeted and a feeling of bit- 
terness engendered seriously detrimental 
to the company’s prospects in a country 
where such affairs are widely discussed. 








It is not generally known that the op- 
eration of soldering lead pipes with lead 
(the “lead-burning” of today) was known 
and practiced in the middle ages. Ref- 
erence to this matter is made in one of 


the books of Vincent de Beauvais (a 
reader of the court of Louis IX of 
France) who died in 1264. Following is 


the passage in question, taken from an 
essay on tin: “If tin is exposed to a 
moist atmosphere, it will corrode: but 
human ingenuity has of late invented 
useful improvements by which it is pos- 
sible to unite leaden subterranean water 
pipes with the aid of molten lead in- 
stead of soldering with tin. Pipes sold- 
ered with the latter metal never lasted 
long, but if lead is used it will last for 
all time.”—Scientific American. 
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Drilling a Motor Truck 
Spring Bracket 
By C. T. SCHAFFER 


The motor-truck spring bracket, Fig. 1, 
is riveted to the frame and rests upon 
the end of the spring, thus transmitting 
the weight of the frame, power plant and 
load to the springs. The drilling opera- 
tion consists of four }4-in. rivet holes, 
two %-in. and two %-in. bolt holes, all 
drilled in one jig. 

The finished surfaces marked f are 
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Fic. 1. TRUCK-SPRING BRACKETS 
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done on a disk grinder, as it is onby neces- 
sary to true up the angle surface and the 
two large bosses at one end of the 
bracket, the angle face fitting against the 
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The finished angular surface of the 
bracket is held against the surface A by 
the clamping bolts B, to hold the work in 
position while the wedge C is driven in, 
thus rigidly holding the work in both 
sides and leaving a simple means of 
rapidly replacing the work. Two small 
pins D locate the bracket lengthwise, 
sufficient clearance being allowed to care 
for any variation in the castings. 

It will also be noted that by leaving one 
end of the fixture open, the chips may 
readily escape; this, combined with the 
swinging top, permits of easily cleaning 
the fixture. A worthy feature is that no 
wrenches are used, as these are usually a 
source of trouble with an apprentice and 
cause a considerable loss of,time when 
used. 





The End of the Dirigible 
Balloon 


The tragic death of the Vaniman 
brothers and their assistants by the de- 
struction of their dirigible balloon at At- 
lantic City, coming only four days after 


‘the wreck of the Zeppelin dirigible bal- 


loon “Schweben” at Diisseldorf, Ger- 
many, ought to be sufficient to put an end 
to further waste of money and of human 
lives upon this mistaken plan of aérial 


navigation. 
There has been abundant experience in 
Germany, England, France and the 


United States to prove that the huge 
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frame side and bottom, while a clamping (~ . {3 


bolt is passed through the bosses. 

The jig, which is of the box type, with 
hinged top for inserting the work, is 
shown in Fig. 2. 
tion by knurled-head nuts and rod ends 
swinging in bosses on the side of the fix- 
ture. 
are first machined and bolted together, 
after which the various bushings are 
located as well as the locating pins, 


clamping bolts and wedge. 


The top is held in posi- a 


It is made in three pieces, which , 
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Fic. 2. Jic For DRILLING SPRING 
BRACKETS 
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dirigible balloon is inherently a danger- 


ous craft. It is, indeed, possible with 
modern materials and mechanical ap- 
pliances to build such balloons of huge 
size and to navigate them under favorable 
weather conditions. But all such bal- 
loons are extremely costly to build, ex- 
tremely fragile and extremely short-lived. 


Possesses INHERENT DANGER 


It is, of course, not impossible that 
such a craft might be built in which a 
sufficiently venturesome party might 
make a trip across the Atlantic; but its 
successful accomplishment would prove 
nothing, as the inherent danger of huge 
aérial craft.of this type would remain 
absolutely unchanged. As far as the use 
of aérial navigation in warfare is con- 
cerned the possibilities, so far as possi- 
bilities exist, are entirely on the side of 
the aéroplane as compared with the huge 
dirigible balloon. Like the spherical! bal- 
loon, it offers a huge, inviting and most 
vulnerable mark to the riflemen of an 
enemy. It could riot hope to approach 
near enough to an enemy’s lines to ob- 
tain any valuable information without 
running imminent risk of capture or de- 
struction. 

Added to this is the fact that the dirigi- 
ble balloon can be used only under fav- 
crable weather conditions and is tied al- 
most as closely to a short radius of ac- 
tion from its protecting house as is a trol- 
ley car to its power station. It may well 
be expected, therefore, that a few years 
hence the craze over the dirigible balloon 
during the first decade of the twentieth 
century will rank among the curiosities 
of mechanical engineering. 


THE AEROPLANE STILL UNSAFE 


Meanwhile the danger of aérial naviga- 
tion with aéroplanes is also finding al- 
most daily exemplification in the rapidly 
lengthening list of fatalities. The two 
English army officers killed on July 5 
make a total of 159 killed since aviation 
began. It is noteworthy that the acci- 
dents occur not alone to careless and in- 
expert amateurs but to the most exper- 
ienced operators. Indeed, most of the 
men who won fame two or three years 
ago by their exploits with the aéroplane 
have since been killed. 


It is customary to regard with horror 
the brutality of the ancient Romans, 
crowding to witness gladiatorial combats 
in the arena, and to wonder at the en- 
joyment the Spaniard takes qt the bull 
fight, with its accompaniment of blood and 
danger. But the crowd assembled at an 
American fair in 1912 to witness an ex- 
hibition of flying, is watching performers 
who put their lives in greater jeopardy 
than the Spanish bull fighter and suffer 
very likely a greater percentage of fa- 
talities than the Roman gladiators.—En- 
gineering News. 











July 25, 1912 


AMERICAN - MACHINIST 


153 














Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 























Design of Spanner Wrenches 


In more than 20 years’ experience 
about locomotive and other machine 
shops I do not recall ever having seen a 
spanner wrench correctly designed un- 
less it was a home-made one. 

Consulting six catalogs illustrating 
such wrenches | find all of them showing 
a wrench covering 90 deg. of the nut with 
the handle forming a right angle to the 
tangent at the heel as shown in Fig. 1. 
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THE DESIGN OF SPANNER WRENCHES 
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With force applied at the point P; and 
the heel A resting against the nut, it is 
apparent that the shearing strain on both 
the toe of the wrench and the slot in the 
nut would be along the hine B C, which 
is at an approximate angle of 45 degrees. 

It is evident that a slight failure of the 
metal of either the nut or wrench across 
the corner at this point must make the 
latter a useless tool. If the handle were 
continued in the direction shown in Fig. 
2, and the force applied at P, the heel 
remaining at A, the shear must then be 
across the toe at a right angle, insuring 
maximum strength. 

This design, which is, perhaps, the 
simplest form of wrench, can be used 
under almost any condition when a span- 
ner wrench is required. Where space in 
which to apply and remove the wrench is 
not limited the design shown in Fig. 3 
has the additional advantage of so hug- 
ging the nut as to preclude the possibility 
of slipping, and the greatest chance of 
failure would be in shearing the toe. 

Rochelle, Il. J. H. MAYSILLEs. 








Dies for an Alarm Clock 
Matte 


In Vol. 34, page 1007, you show some 
very interesting machinery used in mak- 
ing the “Big Ben” alarm clock. 

The engraving shows tools used in mak- 
ing the matte for this clock. 


These tools, combining four operations 
on a single-action press; draw or form 
from the inside instead of from the out- 
side of the metal as is the usual practice. 
The reason for doing this was to elimin- 
ate wrinkles as the metal was thin, 0.010 
in. and would stretch more easily than 
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come by drawing a line across the center 
of the drilling-machine table and another 
line down through the center of the V- 
block. By moving the V-block so that 
the two lines coincide, the workman’s 
troubles are lessened. 


Ensley, Ala. E. KICHLINE. 
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Dies FoR ALARM-CLOCK MATTE 
it would compress. The operations are Drift-Pin Holder 
as follows: First, center piercing approx- 
Second, form- The line engraving shows a _ handy 


imately to size required. 
ing the bevel, as shown at X. Third, 
piercing the button out of the bevel. 
Fourth, blanking the finished matte out of 
the strip. 

A is the punch holder; B is the stripper 
plate in which are fastened individual 
strippers and planishing rings S. The 
stripping is done by means of the rubber 
buffers R; the compression is adjusted 
by means of screws at the ends of the 
plate B. The die bed is one large cast- 
ing made heavy enough so that no bolster 
plate was required, the dies being a force 
fit in the bed. An incline was used to get 
rid of the scrap from the first operation. 

In the second operation an adjustable 
planishing plate was used 

Waterbury, Conn. M. L. Martus. 


Drilling Holes Through 
Round Stock 
It is often difficult to cross-drill holes 


through the center of a shaft without the 
aid of a jig. This trouble may be over- 








holder or guide for drift-pins, which are 
extensively used in the assembling of 
fire-arms, and should be of interest to as- 
semblers of similar mechanisms. 
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DRIFT-PIN HOLDER 


It is made of machine steel, case hard- 
ened, and has a hole A drilled to suit the 
pin to be used and is tapped for a smail 
screw as shown at B to retain the pin in 
the holder. 
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Points which recommend this form of 
drift are ease with which the pins can be 
replaced when worn or broken, conven- 
ient grasp for holding when driving or 
when withdrawing the pin from a hole, 
being flat it cannot roll off the bench, and 
its first cost is not greater than drifts of 
other forms. 

CHAS. F. SCRIBNER. 
Hartford, Conn. 








Table for Setting Dividers to 
a Screw Pitch Gage 


The table shown is for use in setting 
dividers with a screw-pitch gage for sizes 
below a half inch. 








4444-> 
( VVVWAN \9 Threads ‘ 
ieee” \ 
“SS 
How THE GAGE Is USED 


The engraving shows how the gage is 
The decimal is shown in the first 
column in the table and the setting ap- 
pears as a fraction, thus: For 0.3055 the 
, or 11 threads on 


used. 


setting is given as 
the 36th blade. 
Rochester, N. Y. G. I. KESTER. 
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Decimal Blade Decimal Blade Decimal! 
0.025 As 0.1052 1" 0.2061 
0.0263 a 0.1071 as 0.2084 
0.0277 J 0.1111 a 0.2104 
0.0294 ‘ 0.1154 a8 0.21438 
0 O812 . 0.1178 : 0.2187 
0.0333 ay 0.125 4, 0.222 
0.0357 0.1315 %, 0.225 
0.037 sy 0.1333 _ 0.227 
0.03354 ‘a 0.1362 ‘2 0.2308 
0 0416 0.1388 4 0.2333 
0.0454 0.1425 “ 0.2367 
0.050 0.1472 s 0.250 
0 0526 3 0.1484 ‘ 0 999 
0.0555 dn 0.150 7 0. 260 
0.0589 , 0.1538 . 0.263 
0.0625 Py 0.1562 Sn 0.265 
0. 0666 ty 0.1578 q. 0.266 
0.0714 ' 0. 1665 J 0.269 
0.074 , 0.1738 Jit} 0.2724 
0.075 , 0.175 0.275 
0 O769 vs 0 1766 . 0.2777 
0. O789 . 0 1816 A 0.2812 
0. 0832 * 0.184 L 0.2857 
0.0869 J 0.1854 f 0.289 
0 ORS83 3 0.1875 1s 0.2917 
0.0908 on 1923 7 0.2944 
0.0937 , 0.1943 7 0.2968 
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Gas Engine Crank Case 
Repair 

In the crank case of a three-cylinder, 
125-hp. gas engine a crack developed in 
the end wall just below the junction of 
the top with this wall. At this point 
the metal is subject to practically a direct 
tensile stress from the explosions occur- 
ring in the end cylinder. The location of 
the crack is shown at A, Fig. 1; it is 
about 11 in. long: At every explosion in 
the end cylinder the crack would open 
and oil would work out and run down the 
crank case 

To make the repair, we decided to drill 
a 54-in, hole at each end of the crack, 
tapping and plugging them; and to stud- 
holt the beam shown in Fig. 2 to the 
crank case directly over the crack. The 
studs were put in the corners of the 
crank case where the metal is heavy. The 
beam and studs were made comparatively 
large, so as not to spring much when 
subjected to the stresses caused by the 
explosions occurring in the end cylinder. 
The beam was also crowned +. in. to give 
the metal an initial stress when bolted in 
place. 

The cylinders are 13 in. in diameter 
and an explosion pressure of 300 Ib. per 
sq.in. was assumed when designing the 
repair. The total pressure on’a 13-in. 
diameter circle when subjected to 300 Ib. 
per sq.in. is 

13° « 0.7854 300 39,900 Ib. 
This, divided by four, gives the load on 
each stud under the assumption that half 
the total pressure is to be held by the 
beam; from this the load on each stud 
is 10,000 lb. nearly, and a 114-in, stud is 
required. 

For the beam the span or distance be- 
tween supports is 26 in. and the load is 
20,000 Ib., which was assumed as located 
at the middle; this gives a moment of 


~~ 





13 « 10,000 = 130,000 inch-pounds 
and an extreme fiber stress of 
rhreads Threads Thread 

per | per eT 
Blade | Decimal Blade Decimal Blade 

- | 0.3055 4} ). 4062 }3 

5. | 0.3077 as 0.408 1} 

p | 0.3125 i) 0.4119 }4 

4 | 0.3156 \3 0.4165 1% 
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vs | 0.3214 P, 0.4231 th 

f. 0.3236 ‘h 0.425 az 

6 | 0.325 13 0.4284 if, 

| 0.3333 r 0.4334 i} 
| 0.3419 4i 0.4345 4 ii} 

2. 0.3437 43 0.43875 1 
5 | 0.3462 x 0.4414 5 
| 0.3476 4/11 0.4444 a 

| 0.350 "5 0.445 12 

| 0.353 4? 0.447 es 

| 0.357 y. 0.450 P. 

| 0.361 H 0.4545 19 
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0.375 1's 0.4687 13 
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6 * 130,000 
fo a ik 15,600 /b. 

The beam should then be crowned so 
that when it is pulled down an initial 
stress nearly equal to the above will be 
developed. The formula for the deflec- 
tion of a simple beam having a uniform 
cross-section and loaded at the middle is 

W 1? 

48 El 
where W is the load, equal to 20,000 Ib. 
in this case: / is the span, equal to 26 


in.; E is the coefficient of elasticity, equal 


So 
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A Gas ENGINE CRANK-CASE REPAIR 


to 30,000,000; J the the moment of inertia 
cf the beam-section, equal to 
‘Fe 250 
12 12 
Susbstituting these values in the above 
expression, we have 
20,000 X 26° X 12 __—s—i17,576 
48 X 30,000,000 x 250° 1,500,000 
= 0.012 in. nearly 

This represents the deflection under 
theoretical conditions, due to the horizon- 
tal stresses only. The beam under con- 
sideration has not a uniform cross-sec- 
tion. This tends to increase the deflec- 
tion. The shearing stresses also tend to 
increase the deflection. The cast iron on 
which the beam is to be clamped will 
compress somewhat. 

From a consideration of the above vari- 
ations, the decision to crown the beam 
'. in. was arrived at. This might appear 
excessive, but when put in place it was 
easily pulled down by one man with a 
standard wrench. The assumptions, re- 
garding the load on the beam, were taken 
considerably on the safe side, as half 
the pressure on the cylinder head would 
not be transmitted to the beam. This 
was done to arrive at what would be 
termed “stiff construction.” 

This repair was made over two years 
ago and no movement can be seen at the 
crack and no oil works out, which is 
proof that the repair, so far, has proved 
effectual. 


Bradtord, Penn. JAMES CLARK. 
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A Filing Machine 


The filing machine shown in the half- 
tone is very handy for removing burrs 
on all sorts of work, as well as for other 
kinds of filing. The file A is carried in 
the end of a rod B which slides in the 
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The order of operations for this piece is 
shown in Fig. 2 and in Fig. 3 the set of 
cams is shown. From 0 to 4 the stock is 
fed to a standard stop for rough and 
finished hollow milling, and from 66 to 67 
it is fed to full length. A yy-in. clearance 
is given at this point to allow the form 
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A FILING 


hardened guide C, being operated by 
means of a connecting rod D and a crank 
disk on the spindle of the small grinding 
head. By mounting the file in this way 
it is held rigidly and the work to be filed 
is easily pressed against it and quickly 
smoothed up. 
WILLIAM GIBBS. 
Brantford, Ontario. 








Using the Cross-slide Stop in 
Screw Machine Work 


An example of screw-machine work is 
shown in Fig. 1. This work is quite 
long for the Brown & Sharpe No. 00 
screw machine as it requires a 1y7-in. 
travel of the turret tools, and for the 
knurling, the turret knurl must travel 144 
in. These features combined with the 


- Form Tool 








Work FOR SCREW MACHINE 


extra stop on the cross-slide make the 
job very interesting. 

If the piece were made in the ordinary 
way the turret knurl would not clear 
the end of the work when revolving the 
turret. For this reason a special stop is 
used on the cross-slide as shown, and 
after the turret knurl is in position the 
stock is fed out and, instead of stopping 
on the end of the piece, is stopped under 
the head. 





MACHINE 


tool to drop back to clear the stock when 
fed out. This form tool is used for cut- 
ting under the head and thus shortening 
up the travel of the hollow mills. 

From 78). to 82 is shown the necessary 
cam clearance to allow the turret knurl 
to clear the cutoff tool. From 82 to 92 
the piece is separated from the bar, and 
the cutoff tool also forms the end which 
is to be threaded. 

The cam space from 92 to $7.1 marked 
“R. T.” (revolve turret) might also be 
expressed as clearance because the die 
cannot be revolved to position until the 
piece is cut off and the cutoff tool has 





Fic. 3. Set oF CAMS 





The thread lobe on the re- 
mainder of the cam, although small in ap- 
pearance, gives very good results. 

It will be noticed at the thread portion 
of the cam that the cam hundredths are 


withdrawn. 


expressed in tenths. This is not done for 
the purpose of saving time but in order to 
provide even figures for laying out the 
thread lobe. 

Many uses may arise for the cross- 
slide stop other than that discussed. As 
for instance when the turret is filled with 








| Travel 


No. 
Feed Rey 


' 
} 
Feed stock 2 
(Chamfer) ' 0.020 | 0.0013 | (15 
Cutoff, | 0.066 | 0.0011 
Feedstock... .. | 2 
(Chamfer)...... | 0.020 | 0.0013 | (15 
| ees | 0.066 | 0.0011 | 19) 
Number of revolu | 
tions for on: 
piece : 


l 
59 37 
21 

’ 


160 100 





Stock, 583 feet per minute 
No. of section, 4 


FIG. 2. ORDER 


0.093 screw rod 


OF OPERATIONS 








tools or when it is desired to save the 
time required in revolving the turret. A 
job on a No. 2 Brown & Sharpe screw 
machine might require 24 revolutions to 
revolve the stop into position and as many 
more to take it away again; the cross- 
slide stop, however, would require only 
about four revolutions to bring it to po- 
sition and to clear after the stock had 
been fed. 

Some screw machines are built with 
a single turret tool (the stop) and in 
these cases, although the machine is in- 
tended for making pins, drilled parts 
can also be made by the use of the cross- 
slide stop. I have never noticed any ex- 
tra wear of the brass liner or gib of the 
cross-slide, and although the special stop 
is not advised for regular use it will be 
found advantageous on special occasions. 

New York, N. Y. NEVIN BACON. 








Bolt and Nut Dimensions for 
Automobile Draftsmen 


The accompanying table will be found 
very useful by automobile draftsmen. 
The symbols are self-explanatory. 

It is advisable to use Association of Li- 
censed Automobile Manufacturers threads 
on all diameters of '4 inch and greater; 
use V-threads on diameters less than '4 
inch. 

The the cotter 


location, shown for 





DIMENSIONS FOR AUTOMOBILE 


BoLTs AND NUTS 
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pin hole as a distance from the end of the 
bolt, results in the cotter’s being always 
inside the nut at least one-half of its 
diameter. This arrangement insures suf- 
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being attached to any convenient part of 
the boiler to be operated on and the other 
made fast to a pair of well insulated 
pliers. The circuit was closed by mak- 
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ficient clearance between the edge of the 
hole and the end of the cotter slot to 
meet any variation in the thickness of the 
pieces being bolted together. 

Detroit, Mich. H. F. LEVENE. 








Electric Welding Boilers 


Quite recently a large plant, aboard 
ship, was discovered to be in a bad way, 
with 15¢-in. boiler-shell plates cor- 
roded away in some parts to the extent of 
1'« in., leaving '% in. of plate to with- 
stand a pressure of 190 lb. per square 
inch. The furnace tubes were also 
cracked in many places. 

Renewal meant a delay of months and 
a heavy repair bill, so electric welding 
was resorted to, as the work could be 
done in installments of one generator at 
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ing contact with the part to be welded 
and an iron rod (about ; in, in diameter 
covered with a flux) held firmly in the 
jaws of the pliers. 

An arc was formed, which raised the 
temperature of the material and iron rod 
to fusing point, causing a part of the 
rod to be deposited in a molten state on 
the boiler plate. The thickness was made 
up by a series of arcs, each leav- 
ing a deposit of metal until the required 
quantity had been laid on. 

There waseno doubt about the fusion of 
the metals, as a piece had been tested 
with a 30-lb. hammer and a blunt set 
chisel, the metal shearing instead of 
opening at the weld, which was after- 
ward found to be tight under a hydro- 
static test of 300 lb. per square inch. The 






Furnace Tube 








_ Fig. 3 
Section of Tube Plate 


ELectric WELDING APPLIED TO MARINE BOILERS 


a time. Operations were begun on the 
margins and the plates were thoroughly 
scaled and brushed. This, however, was 
unnecessary as the heat of the arc burned 
al! scales and dirt off. 

The welding outfit was placed in a 
harge moored alongside the ship, and 
consisted of two direct-connected dyna- 
mos driven by an oil engine, which also 
operated an air compressor for the work- 
ing of pneumatic hammers, used for fac- 
ing up and dressing the welds. The volt- 
age used was between 50 and 60, with an 
amperage of 500 to 600 volts. 

Cables long enough to reach the fire- 
room were laid from the barge, one lead 


welded surface resembled a honey-comb 
and was chipped and hammered cold, be- 
ing finished off neat and smooth. 

In practice, it is found that welds such 
as A and B, Fig. 1, are perfectly relia- 
ble and tight under service conditions, 
while those shown in Figs. 2 and 3, 
where there is direct contact with the fire, 
crack and leak after very short service. 
This is thought to be caused by unequal 
expansion and local overheating as the 
plate is thicker at the weld than at any 
other part of its section, so that relatively 
its conductivity is lessened, owing to the 
increased thickness of plate through 
which the heat has to pass before reach- 
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ing the water. Calking the pieces thus 
fractured is only a temporary remedy 
and much trouble is experienced through 
this defect, as the metal laid on seems 
to crystallize the more it is calked. 

In passing, it may be mentioned that 
the rays of light from the naked arc 
cause a painful affection of the eyes, last- 
ing four to five days. The operators 
wear smoked-glass shields, through which 
they view the progress of the work. 

Coun F. MACDONALD. 

Dundee, N. B. 





Preventing Varnish Bottle Stop- 


pers from Sticking 

A patent stopper bottle makes a good 
container for shellac varnish. The soft 
rubber washer, however, through some 
action of the varnish, soon rots. If an 
ordinary cork of suitable size be soaked 
in hot paraffin and placed in the bottle it 
will last indefinitely and will not stick to 
the mouth of the bottle and break when 
withdrawn. If the porcelain cap _ be 
broken off, the wire clamp will satis- 
factorily hold the cork in place. The 
corks of wide-mouthed varnish bottles 
may be treated with paraffin with the 
same result. 


New York City. L. A. SUVERKROP. 





Bending Cast Iron 


In machining some light castings 
about 12 in. long and having a half-moon 
shape with several additional twists and 
bends, it was found that about 90 per 
cent. of them were badly warped. To 
peen them was out of the question, as a 
deliberate twist had to be made, and in 
some this amounted to a half inch. Heat- 
ing was tried and after breaking a few 
castings it was found that a dull red 
was the proper heat to work under, as a 
full red heat would cause the castings to 
break. 

After this job was out of the way, some 
long, thin strips of cast iron were se- 
cured, and tests made to see the effects 
of different bends and heats. In all cases 
a dull red proved to be the proper heat; 
a full red. résulted in a loss of strength 
and the ultimate breaking of the casting. 

New York, N. Y. Epwarp DosBins. 


The foreign commerce of the United 
States made a new record in the fiscal! 
year just ended. The total value of the 
merchandise entering and leaving the 
country in its trade with foreign lands 
and its own island possessions in the 
fiscal year 1912 was $4,000,000,000; the 
value of manufactures exported was more 
than $1,000,000,000, and the value of 
nondutiable merchandise entering the 
country was $1,000,000,000. Of this 
amount about $900,000,000 worth was 
from foreign countries and $100,000,000 
worth from Hawaii and Porto Rico. 


July 25, 1912 
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Discussion of Previous Question 


Referring to letters and articles previously published 




















The Simple Lathe 


I have been building and selling en- 
gine lathes for the past 12 years. My 
experience suggests that a lathe such as 
described in part by A. L. Pratt, Vol. 36, 
page 500, would not make much of 
a stir on the market or swell the coffers 
of the manufacturer to any great extent. 

I learned the trade in one of the fore- 
most lathe-building shops in this coun- 
try about 15 years ago and remember dis- 
tinctly some simple lathes that were 
built without lead screw, back gear, feed 
box, taper attachment, or rise and fall 
carriage. 

These were 18-in. lathes with nothing 
but a three-step cone of large diameter 
and width of face, and a three-step cone 
for a feed belt of considerable width 
which ran on another such cone, tight 
on the feed rod. The feed rod was large 
and carried a hardened worm which ran 
into a cast-iron wormwheel to which was 
secured the rack pinion—that was all 
there was to it. 

Mr. Pratt claims as the four principal 
advantages for the lathe he suggests. 
lower selling price, less wear and cost 
of unkeep, higher mechanical efficiency, 
and ease of operation. Now for the first 
advantage: 

If by lower selling price is meant 
lower than that of a modern engine lathe, 
I am sure the cost would exceed the 
price of the best made with all the at- 
tachments included. The reason for this 
is plain. While it is true that the head 
and the bed of turret lathes are cast in 
one piece, it must be remembered that a 
turret lathe usually costs considerably 
more than an ordinary engine lathe of 
the same capacity. 

Assume that this simple lathe is to be 
manufactured on an interchangeable and 
economical basis. In considering the ma- 
chining of the bed and head, we must 
remember that only ong piece can be 
planed at a time, and the cost of work 
done on defective castings will greatly 
exceed that of the old way of having the 
bed in one separate piece. 

Nowadays, there are shops equipped 
with planers that plane as many as 12 
six-foot beds at one time. This cer- 
tainly brings the cost of this piece con- 
siderably lower than if planed in one 
piece, one at a time. “Again if the heads 
are cast integral, it requires a rather 
elaborate boring machine, very fine fix- 
tures, and considerable skill to plane 
bore, and line up the piece, whereas when 
cast separate all that is needed is an or- 


lathe of suitable swing 
raised in the sand, that is, the head- 
stock and tailstock, then the carriage 
must be planed to the right height, and 
suitable boring bars fed with the car- 
riage. 

From what precedes we cannot help 
but conclude that the cost of machining 
this piece will so largely overlap the pre- 
vailing methods that we cannot -con- 
scientiously decide that such a machine 
can be sold at a lower price. 

Now consider the other three claims: 
Mr. Pratt suggests a spindle eight or tea 
inches in diameter and the same in 
length; this means that the speed must 
be reduced considerably in order to have 
the spindle wear at all, for surely a cast- 
iron spindle eight or ten inches in diam- 
eter, running as a 16-in. lathe should run 
would develop some interesting problems 
in advanced scientific lubrication. 

Then there is the question of friction. 
It would require a lot of power to turn 
the spindle over; and after it once got 
started there would have to be a brake at- 
tached to stop it after throwing out the 
clutch or shifting the belt. Then again 
the exceptionally large headstock with 
such a spindle would require consider- 
able cast iron, an item that would further 
add to the cost. 

As to whether the lathe wouid be 
easier to operate is a matter of specula- 
tion. The headstock no doubt would be 
somewhat clumsy. Anyway the fact re- 
mains that there are, and have been 
simple lathes on the market for the last 
12 years at least. I believe that a good 
many lathe, miller, drill press and planer 
builders have gone too far in trying to 
design a simple machine tool. 

Milwaukee, Wis. JouNn A. CAMM. 
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Grinding Straight from the 
Rough 


The article by John R. Godfrey, Vol. 
36, page 659, raises a question demand- 
ing some consideration. According to 
this article, in turning a certain axle 
straightening was necessary to prepare it 
for grinding, but in grinding it straight 
away from the rough no straightening 
was necessary, as the internal stresses 
were relieved gradually and nullified at 
each successive cut. 

This is probably correct. But let us 
imagine a case, where the total amount 
of distortion, after the roughing cut, ex- 
ceeds the turning allowance. I have in 
mind a batch of forgings about 20 in. 


long in which the machining allowance 
was 7, in. on the diameter, which sprung 
more than ws in. That is, the difference 
in the magnitude of longitudinal pulls 
around the surface was sufficient to make 
it impossible to clean up the bar without 
straightening. 

My question is, would it have been 
possible to do this job by grinding? If 
so, what becomes of that difference in 
forces which was sufficient to bend the 
original center line more than the ma- 
chining allowance ? 

F. W. SHAW. 

Manchester, England. 








A Speed Indicator 


In Vol. 36, page 269, Wm. Kaufmann 
discusses the advantages of having a 
speed indicator fitted to drilling machines 
and other machine tools. I agree with 
Mr. Kaufmann, and some three years ago 
patented an appliance, an adaptation of 
the ordinary tachometer, for the specific 
purpose of indicating the work or tool 
speed while machining. This instrument 
is manufactured by W. H. Bailey & Co., 
Ltd., Salford, Manchester, England. It 
has been in use in various English shops 
on a variety of machine tools, and has 
proved quite satisfactory. 

E. D. Morcom. 

Birmingham, England. 








Slotting to Reduce Com- 
mutator Troubles 


I was recently interested in C. A. Tup- 
per’s article “Commutator Troubles Re- 
duced by Slotting,” which appeared in Vol. 
36, page 835. In this article slotting with 
a V-shaped tool leaving 0.005 in. of mica 
on the sides of the copper segments, is 
recommended. According to my exper- 
ience I see nothing to be gained by this 
practice. Serious trouble is likely to re- 
sult, as it is difficult to maintain even 
copper and mica surfaces; moreover, the 
mica springs away from the sides of the 
commutator segments. 

Furthermore, when the copper is worn 
slightly below this thin layer of mica, the 
projecting mica will cause the brushes to 
chatter violently and finally break. This 
has proved the source of a number of 
complaints due to broken brushes. 

It seems to me that the only purpose 
in slotting the mica is to avoid care and 
attention. If this is the case the slotting 
of commutators should not be under- 
taken. A poorly slotted commutator will 
invariably cause more trouble than when 
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unslotted.~ However, a slotted commu- 
tator with the proper brushes in the cor- 
rect position and the machine properly 
attended to in the way of cleaning and 
inspection, will always give good results. 
E .W. KRONBACH, 
National Carbon Co. 
Cleveland, Ohio. 








The Wrong Views of Tap 
Drill Sizes 


The letter by D. R. Klepper, on page 
114, shows the usual attitude in regard 
to the depth of thread in tapped holes. He 
says: 

In order to obtain as great a depth of 
thread as possible without breaking the 
tap, it is necessary to use several sizes 
of drill for each tap, depending upon the 
material and its thickness. 

If, instead of endeavoring to obtain the 
greatest depth of thread possible, we 
turn our attention to obtaining as small 
an amount as is necessary, we will have 
much less difficulty in tap breaking and 
the other ills which accompany tapped 
holes. ° 

Let us disabuse the mind of the no- 
tion that it is desirable to have full 
thread, and instead, realize that the im- 
portant proposition is to have the tap 
drill as large as will allow only enough 
thread to safely hold the bolt or screw. 
After we obtain sufficient depth of thread 
to strip the thread on any bolt or pull 
the bolt in two, it should be very clear 
that additional thread is entirely unnec- 
essary and adds in every way to the cost 
of manufacturing any kind of an article. 

This, of course, does not apply to such 
threaded heles as are used to give move- 
ment to any part of a machine, but only 
holds in plates where bolts and screws 
are used to hold pieces of machines in 
place. 

Joun R. Goprrey. 

New York, N. Y. 








Boring a Long Taper Hole 


In the various articles pf&bhshed in the 
AMERICAN MACHINIST, describing meth- 
ods of boring taper holes, the tool is 
usually controlled by some sort of copy- 
ing device; the copy, of course, for a 
taper being a straight line inclined at the 
necessary angle. 

On page 269, Ray E. Wolf described 
the method he used for getting out a 
large taper hole. The idea was excel- 
lent for a large hole, but for smaller 
work the Cifficulty lies in getting the 
necessary gears into the hole. 

Recently in clearing away some old 
boring bars I came across the one here 
described, and, although it is years 
since it was used, the principle of the bar 
is being used today, both in boring tapers, 
and for making intricately shaped holes 
and grooves. 

In the bar shown in Fig. 1, the outer 
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bar A is drilled through to take the tool- 
actuating bar B, which is sbotted along its 
length somewhat longer than the longest 
hole to be bored. This bar is then planed 
away on both sides of the slot so as to 
form the actuating slides C, which should 
be a good sliding fit in the slots of the 
tool D. 

In action the bar A is fixed on the 
slide rest of the lathe and the actuating 
bar B is put through and the tool D is 
introduced through the opening E, after 
which the small screw shown is screwed 
in to prevent the bar B from being acci- 
dentally withdrawn too far and thus re- 
leasing the tool. 

The slide rest is adjusted until the bar 
A is central with the hole to be bored, 
which also brings the taper end of the bar 
B in line with the tailstock into which it 
is fastened by means of a taper pin. The 
tailstock is used to put on the cut, and it 
will be obvious that by advancing or with- 
drawing the bar B a large or small hole 
may be produced. 
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the actuating bar is known then a move- 
ment of a given amount on the tailstock 
will mean a definite enlargement of the 
hole. Supposing the slope of the ribs to 
be 1 in 40, then a movement of */,» in. 
of the tailstock would mean an advance 
of the tool of “w  X V%w2— 0.0025 in., 
or an increase in the bore of 0.005 in. 

With bars of this description, care must 
be taken to align the bar A with the cen- 
ter of the hole, if the taper of the actuat- 
ing ribs is correct; but should a small 
error-be observed, this may be corrected 
by slightly slewing the bar so as to com- 
pensate for the observed error. Once 
the bar A is fixed it should be locked in 
position and only moved longitudinally. 
The length L of the tools should be made 
so that the bar B does not have to be 
moved too far from the center position, 
therefore two or three tools may be a 
necessity if much has to be bored out. 

By making the ribs C conform to some 
particular shape a hole can be bored to 
the same outline, but in this case other 
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Fic. 1. TAPER-HOLE BorRiING BAR 
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Fic. 2. METHOD OF USING TAPER BORING BAR 


The idea is shown diagrammatically in 
Fig. 2, which shows a large cylinder run- 
ning in a pair of wooden stays E and the 
boring bar about to start a cut from the 
back end of the hole. 

The bar A is carried by the slide rest 
either forward or backward exactly as 
if using an ordinary boring bar B, being 
fixed to the tailstock, which does not 
move, it follows that as the bar A pro- 
gresses over B the tool D, Fig. 1, will be 
either pushed in or out according to the 
direction of saddle travel and the inclina- 
tion of the ribs C in the bar B. 

The sizing of the hole presents no diffi- 
culty, because if the slope of the ribs in 


means of advancing the cut must be 
used. A very simple way is to use the 
boring bar A in the orthodox manner to 
put on the cut. This can be done by hav- 
ing the end of the bar B sliding in a slot 
on the tailstock center, so as to allow the 
bar A being moved over and carrying 
the actuating bar with it. 

Long grooves, either taper or of ir- 
regular outline, can be planed with a 
similar bar, and inded, many of the 
grooving bars used to groove the long 
hydraulic recoil cylinders on the modern 


field gun-carriages work on the same 
principle. 
London, England. H. KING. 
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Accidents in a Machine Tool Works’ 


In making a study of safety methods 
and safety devices, an analysis of the 
accidents that have occurred in one of 
our large machine shops may be of ser- 
vice for still further protecting the work- 
men when engaged in their various lines 
of employment. 

A careful record of all accidents in the 
works_of the Brown & Sharpe Manufac- 
turing Co. has been kept during the last 
seven years and a study made of them 
for the purpose of ascertaining where 
danger is greatest, what accidents are 
preventable and how best to avoid them. 
It may be said that in this factory ex- 
tra care has been taken for many years 
to guard against accident, and the man- 
agement has never hesitated to spend 
money for that purpose when convinced 
that it would bring about safer condi- 
tions. During the last year an addi- 
tional effort has been made to profit by 
the experience of others and still further 
to tune up the safety equipment and 
spirit of the organization in order that 
accidents might be reduced to a mini- 
mum. 

When this additional work was under- 
taken, about a year ago, an analysis of 
all accidents which occurred during the 
previous six years was made along three 
lines: (a) The percentage of accidents 
under each of 18 headings from different 
causes. (b) The percentage, by depart- 
ments of the shop, divided into more 
than 30 groups. (c) The seriousness of 
the injury and the resulting length of 
disability from work. 

Following this, a similar record is now 
being kept each year showing (d) what 
kinds of accidents are increasing and 
what kinds are being decreased by the 
further safety methods being adopted, 
also which departments are reducing 
their accidents and which are growing 
worse. The different kinds of accidents 
were classified as follows, and the per- 
centages given are for the six years pre- 
ceding the date of the investigation; 

















that is, 1905 to 1910 inclusive: 
: 
Total Per 
Accidents | Cent 
Caught in machinery ; 78 7 
Caught or struck by belt..... 23 2 
Setscrew or other projection 29 | 2.6 
Falling on or striking workman | 226 20.1 
Workman falling or strained in 
lifting. ...... ; 75 6.7 
Machinery starting unexpectedly 8 0.7 
Chain or rope slioping or breaking 10 1.0 
Punch press, rolls, or shears 20 2 
Cutters and metal saws o4 8.5 
Handling work or chips—eyes 126 11.2 
Wood-working machinery....... 47 4.2 
Burns, including electricity... 79 7.0 
Cuts with sharp instruments 20 2 
Jams and hammer blows . 71 6.3 
Caught in tool and work (not 
cutters) ; . 176 15.7 
Elevator. 4 0.5 
Fooling 13 1.2 
Litter or dark places 15 1.3 








By Luther D. Burlingamet 








An analysis of accidents in a 
machine-tool works showing 
what proportion of accidents is 
due to each of a number of dif- 
ferent causes; also an analysis as 
to which departments of the 
works have the greatest number 
of accidents, and further as to 
the degree of disabilit resulting 
from the accidents. The purpose 
is to learn from past experience 
how to reduce accidents in the 
future. 








*Abstract of 
the Providence 
ical Engineers, and reproduced in the 
Journal of the American Society of Ma- 
chanical Engineers. 

*Chief draftsman, 
Mfg. Co. 


These accidents naturally divide into 
two groups: (1) Those caused by ma- 
chinery either (a) by being caught in 
the gearing, belting or other parts of the 
machinery, or (6) by being injured by 
the cutter or other tool or caught be- 
tween the tool and the work. (2) Those 
caused by falling, jams, burns, cuts, etc. 
The first group includes 42.7 per cent. 
of the accidents occurring during the six 
years, divided as follows: Group (a) 
12.3 per cent.; group (6) 30.4 per cent. 
This leaves 57.3 per cent. as the pro- 
portion of accidents occurring under the 
second group. 
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ACCIDENTS AND THEIR 
CAUSE 


“UNEXPECTED” 


From the above analysis it will be 
seen that if complete guards could be 
provided so that every accident due to 
being caught in gearing, on setscrews, or 
anywhere in the mechanism of machin- 
ery would be avoided, it could at most 
only reduce the accidents 12.3 per cent. 
Several recent occurrences show the un- 
expected accidents which result from this 
cause. A workman, hearing a rattling in 
the knee of a miller he was running, 
reached his hand underneath to see if 
the cause were due to a collar which he 
thought might have become loose, and 
stuck his finger into the running gearing. 

Another case was that of a workman 
who reached for a can of oil which he 
had left on a ledge of the machine. In 
lifting it up he caught a finger in the 
pump gears back of the guard. Both of 
these accidents occurred on machines 
considered sufficiently guarded, and to 
experienced workmen, indicate that to 
have complete safety it may be neces- 
sary to inclose all gearing entirely, 
whether or not it is exposed. 

A way of preventing accidents caused 





by setscrews and other projeciions, is to 





insist on the wearing of short-sleeved 
jumpers, to avoid loose clothing, hang- 
ing neckties, etc. One of the apprentices 
at the Brown & Sharpe Manufacturing 
Co.’s works was injured recently by hav- 
ing the pocket of his jumper catch on 
the setscrew of the revolving dog while 
he was filing. All of the boys running 
machines at this plant are obliged to 
wear short-sleeved jumpers and the men 
are advised to. Seventeen of the acci- 
dents reported were due to being caught 
by the sleeve of the jumpers. 

The company is now experimenting 
with various forms of safety dogs, none 
with the projecting setscrews having 
been added to the equipment during the 
last year. The plan of changing the 
reguiar dogs for headless screws ad- 
justed with a socket wrench is also be- 
ing tried experimentally. 

The accidents in group (b) are more 
frequent -and more difficult to guard 
against. It is practically impossible in 
many cases to do guarding at the poim 
of cutting, and if guarding is attempted 
it may introduce dangers greater than 
those sought to be avoided. It is, how- 
ever, possible to insist that the fingers. 
shall never be used to wipe off chips, 
etc., from a running cutter. Out of the 
94 accidents from cutters reported, 3) 
were caused by being caught when wip- 
ing off chips with the fingers. 


PUNCH-PRESS ACCIDENTS 


In the use of punch presses 20 acci- 
dents had occurred in the period investi- 
gated, so this was one of the first mat- 
ters to be considered. The means adopted 
for guarding against these accidents 
were novel, and proved fully successful 
both in avoiding accidents and in pre- 
venting an appreciable increase in the 
cost of doing the work. A rule was 
made that the fingers and hands must 
never be p gbetwen the punch and die 
Tweezers pliers were furnished for 
handling theWwork, the points being 
shaped in some cases to suit particular 
jobs. The only accidents since have 
been to the points of the tweezers and 
pliers. Chutes have also been used to 
slide the work into position, a stick be- 
ing used to remove it after the operation 
For some work which it was thought 
could not be handled by the above means, 
a swinging fixture was designed so that 
the work could be put in place away 
from under the punch and then swung 
into position for the operation. 


WooD-WORKING MACHINERY 


The 47 accidents from wood-working 
machinery were largely cuts from cir- 
cular saws, but included eight where the 
block of wood was thrown back when 
slitting, two of the cases being fatal, the 
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only fatal accidents in the works during 
this period. The men are now required 
to wear a heavily padded apron when us- 
ing a slitting saw, and this has, it is be- 
lieved, saved the lives of several work- 
men. The use of a “spreader” when 
properly installed helps to prevent such 
accidents by keeping the cut from ‘clos- 
ing in back of the saw. 


GRINDING-WHEEL ACCIDENTS 


Another prolific source. of accidents 
which, while not serious perhaps, are 
painful, is in being cut by revolving 
grinding wheels, especially when doing 
internal grinding and trying ‘he plug in 
the hole without running the wheel back 
a sufficient distance. Twenty-eight of 
the accidents were from this cause. A 
shield has been designed which auto- 
matically swings up in front of the wheel 
so as to protect the hand if the plug 
should slip. 

Under the second group, falling, jams, 
burns, cuts, etc., a large proportion of 
the accidents is entirely within the con- 
trol of the workman, either the one hurt 
or a fellow workman, and the remedy is 
largely to be found by employing care- 
ful methods. In this, however, the fore- 
man can exercise a large influence for 
safety. Some specific remedies can also 
be applied. 


FouNpDRY ACCIDENTS 


It was found that 37 cases of burned 
feet in the foundry had resulted from 
wearing laced or low shoes. A rule was 
made that congress or other high shoes 
without lacing should be worn, and a 
supply of such shoes is kept and sold to 
the foundrymen at about cost. This has 
nearly remedied the trouble. There re- 
mains, however, the liability of the iron 
spattering into the tops of the shoes and 
burning the legs when the pants are 
ragged. A study is being made of the 
possibility of using pants made of non. 
burnable material. 

About one-fourth of all the accidents 
are caused by weights falling on the 
workman and jamming or cutting either 
the hands or the feet, and from the work- 
man himself slipping and falling. The 
remedy here is to use care that safe 
methods are employed and that* men do 
not take chances. Classified with these 
are 13 accidents traceable to “fooling,” 
some occurring outside of working 
hours. 


ACCIDENT CLASSIFICATLON 


In considering the classification by 
departments and kinds of work, it was 
found that, for the period of six years, 
the average number of accidents was 
greatest in the following departments, 
the percentage of employees injured each 
year being as follows: 

Grinding Department: 13.8 per cent., 
being caused largely by cuts from 
grinding wheels. This has been much 
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reduced during the past year, so that 
this department now ranks eighth in- 
stead of first in the order of accidents. 

Laborers: 10.6 per cent., largely from 
injury by falling objects, jams, strains 
in lifting and the workman falling. 

Carpenters: 10 per cent., a large pro- 
portion of the injuries being due to 
wood-working machinery. 

Foundry: 9.5 per cent., due mainly to 
burns, also to falls and falling objects. 

Then follow the various machine 
departments from 7.6 per cent. down to 
2.2 per cent., and ending with the in- 
spection department, the offices and the 
drafting department, with the percentage 
coming down to 0. Only four elevator 
accidents, and these slight, occurred dur- 
ing the six years, a very good showing 
with more than a dozen elevators in con- 
stant operation. 

In the classification by seriousness of 
injury and length of disability of 1124 
accidents during the period of six years 
covered, 382 resulted in no disability, 
that is, no absence from work. In 457 
cases there was less than one week’s ab- 
sence from work. Of the remaining 285 
cases, 132 resulted in between one and 
two weeks’ absence; 74 in two to four 
week’s absence; 51 im one to three 
months’ absence; five in three to six 
months’ absence; and five in over six 
months’ absence; in addition, eight were 
hurt so as to cause the loss of an eye, 
a foot or permanent injury, two dying 
from the effects of their injuries. Ten 
men left, and no record was kept of the 
duration of their disability. These sta- 
tistics form a good basis for future in- 
vestigations looking toward a still further 
accident reduction. 

In 1911, with an average of 4050 em- 
ployees, there were 243 accidents, or 
about 6 per cent. of the workmen were 
hurt sufficiently to report; this on a basis 
of reporting slight accidents as well as 
those of a more serious character. Some 
of the added measures for safety had 
been in operation during part of the year, 
so that the gain from 6'% per cent., the 
record of the previous year, to 6 per 
cent. for 1911, indicated a gain due to 
such further safeguarding. This gain 
was also shown in the reduced number 
of serious accidents included in last 
year’s list. There were no fatal acci- 
dents; no loss of eye or limb, and more 
than 70 per cent. of the reported acci- 
dents resulted either in no disability or 
in less than one week’s loss of time. 

In some few departments, where acci- 
dents increased during the past year, 
special steps are being taken to ascer- 
tain the cause and to avoid a repetition 
Each accident is studied to learn the <s 
son it teaches as to further methods of 
safety. It is hoped by such means 10 
reduce the accident list to a minimum for 
the benefit of both workmen and em- 
ployers. 
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Holding Small Bevel Head 
Screws 
By JOHN WILKINSON 


The device illustrated was made for 
holding countersunk screws so that they 
could be threaded up to the head. It 
consists of the body A and the tapped 
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HOLDING SMALL BEVEL-HEAD SCREWS 


hole B, into which is screwed the plug C, 
which is a trifle larger than the head of 
the screw. The hole D is countersunk 
for the screw, and then slotted to permit 
the head of the screw to be slipped out 
by slightly loosening the plug. 


Preventing Mistakes in Drill 
Sizes 

The Cleveland Automatic Machine Co., 
Cleveland, Ohio, has a good system in 
the toolroom to prevent mistakes in 
putting away and giving out drills to any 
of the men. 

As can be seen from the illustration, 
this consists of the usual toolroom stor- 








DRILL-STORAGE BIN FOR DRILLS 


age bin for small drills. Each number 
plate, however, carries a hardened steel 
bushing of the proper diameter in addi- 
tion to having the size stamped on it. 
Thus before giving out a drill the boy in 
the tool crib tries the drill in the steel 
bushing to make sure that it is the size 
wanted. The drill is also tried before it 
is put away for the next user. 

A similar system is used as far as pos- 
sible in connection with the holding of 
taps and other tools. These are held in 
metal bushings or sockets, having holes 
which fit the shanks of the taps, so that 
it is not an easy matter to put them in 
the wrong place. Safeguards of this 
kind are being used in many places and 
he to prevent mistakes which seem 
‘cund to occur in too many instances. 

The everyday errors which are gen- 
erally accepted as a matter of course, 
and unavoidable, are the ones that every 
precaution should be taken to avoid. 
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man weekly), total, 90,000. 


Of this issue, 22,500. 


None sent free regularly, no returns 


from news companies, no back numbers. 
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Index 


The index to Volume 36, first half of 
1912, is being mailed with this issue. 
Those who desire an index, and are not 
on our regular subscription list, can se- 
cure one for the asking. 








The Influence of Handling on 
Machine Production 


One obstacle to success faced by the 
machine-tool builder who guarantees 
output on heavy work is found in the 
handling conditions in the shop of the 
customer. The following incident, though 
probably exceptional in degree, admir- 
ably illustrates this point: 

A machine-tool building firm sold a 
machine under a guarantee to produce 
one piece of a given kind per hour. The 
former production with the customer’s 
old equipment was one piece in four 
hours. The machine was delivered, set 
up and started, and then the report came 
back that instead of getting one piece 
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per hour the production amounted to 
about one piece per day. 

This pointed to a peculiar set of sur- 
rounding conditions, and the president of 
the machine company went in person to 
investigate. He reached the shop about 
10 a.m., just as a casting was being put 
into his machine. It was finished in 55 
minutes, that is, inside of the guarantee. 
Then there was a wait until 5 p.m., before 
the crane could be secured to take the 
piece out and put in another. The ma- 
chine had been given a temporary black 
eye because of the wretched work-hand- 
ling conditions in the shop. 

Thus it may be wise for builders of 
large machine tools to find out something 
about handling conditions in shops where 
their machines are going. If these con- 
ditions are poor the output may suffer 
through no fault of the builder. 

Some of the most successful expert 
shop organizers have made their show- 
ing by improving the handling and rout- 
ing of work. In many places the saving 
from bracing up this part of the shop 
routine is much greater than the saving 
to be had from improving the machine- 
tool equipment. 

Incidentally, after the above occur- 
rence, the work-handling devices in the 
shop referred to were completely re- 
modeled, and a number of jib cranes 
added. 








Noise 

It is probable that noise and noise re- 
duction are being discussed more today 
than at any previous time in the world’s 
history. There is even a vigorous so- 
ciety in Germany and an enthusiastic 
one in this country, working for the sup- 
pression of noise. Thus the war is on. 

The greater part of the noise in this 
world is due to industry. Machines are 
great noise makers. Yet this attribute 
of a machine is one that the designer 
and engineer seldom consider. With the 
exception of the steam engine and auto- 
mobile industries, there is no line of ma- 
chinery building or operation where any- 
one seems to care whether he is directly 
or indirectly responsible for noise mak- 
ing or not. 

But it is possible that we may be in 
sight of a change. Sentiment is crystal- 
lizing against unnecessary noise. It is 
beginning to be believed that a man can- 
not work as well with noise dinning into 
his ear as he can in reasonably quiet 
surroundings. This is the more readily 


believed when we recall that the shop, 
office and drawing room—places where 


brains are supposed to be active—are 
usually secluded and kept quiet. The 
bookkeeper and draftsman must not hear 
noise of the shop, such is the general 
attitude. 

One shop manager refused to use 
pneumatic hammers in his shop because 
of his belief that they result in a loss of 
efficiency through the distraction of 
workmen. But still further, the way has 


_been shown toward designing noiseless 


machinery by the automobile. Who 
knows but what this may be one of its 
greatest blessings. The public demand 
for quiet-running cars has made the au- 
tomobile engineers attack the noise 
problem, and the comparatively noiseless 
car of today is the result. Here is a 
great demonstration; a machine notor- 
iously noisy in its early designs, is now 
reasonably unobjectionable in this re- 
spect. 

Designing machines for safety is now 
a well recognized principle in our draw- 
ing rooms. Designing machines for 
noiseless operation should be another 
aim and one quite as worthy. The 
underlying principle to follow is not dif- 
ficult to discover. Noise comes from 
vibration. To eliminate noise, eliminate 
vibration. But in simple justice we 
must add that it is not always as easy 
to discover the cause of vibration as to 
note its existence. 

Perhaps the worst sinner, the most 
noisy member of all machine parts, is 
the gear. The sounds it makes are va- 
riously described as a rumble, roar, 
squeal, scream, shriek and so on through 
the list of objectionable sounds. To pro- 
duce quiet-running gearing has been one 
of the great problems confronting the 
automobile engineer in his efforts to at- 
tain noiselessness. 

The noise from gears is caused by a 
tooth striking its mate es it comes into 
contact. The struck tooth vibrates. The 
cause of the striking may be any one of 
several causes. The most common is 
inaccurately formed teeth. In general 
there is more noise from inaccurate teeth 
than from teeth too tightly meshed. In 
the latter case the gears may roar but 
they do not shriek. 

Under the same conditions we may 
expect a web gear to be less noisy than a 
spoked one. In general, large teeth run 
quieter than small teeth for the same de- 
gree of accuracy in cutting. Wear may 
reduce noise somewhat by rubbing off 
the rough spots on the working curves, 
but wear does not correct inaccuracies. 
This but shows that minimizing in- 
dustrial noise is an engineering problem. 
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The Wrong Viewpoint Re- 
garding Tapped Holes 


We believe it will pay builders of ma- 
chinery of all kinds to consider the points 
brought out by John R. Godfrey on an- 
other page in this issue. The only object 
of the thread in a tapped hole is to hold 
the bolt or screw against stripping the 
thread. If it does this up to the breaking 
strength of the bolt, it is obviously un- 
necessary for it to do more. 

As has been repeatedly shown that, 
for the purpose of holding the bolt or 
screw, it is rarely necessary to have over 
half a full thread, so that an attempt to 
secure more than this means unnecessary 
time and power in the tapping, as well 
as increased breakage. 

If we consider the question from the 
point of using as little thread as may be 
necessary to do the work instead of at- 
tempting to secure a full thread, we will 
have accomplished a real economy in ma- 
chine manufacture that will be more far- 
reaching than may appear at first sight. 

There are, of course, such governing 
conditions as the fit of the boit or screw 
due to pitch diameter, angle of thread and 
lead of screw, and also whether it is 
necessary to screw the bolt in and out 
frequently, as is sometimes the case. But 
in all cases where the object is simply to 
hold a piece permanently against some 
other piece, the depth of thread can safe- 
ly be very much less than we have been 
accustomed to use and a real economy 
may be effected. 

Where the bolt, or the piece it holds, 
is subject to excessive vibration, it is 
quite possible that the full thread may af- 
ford enough additional friction to make 
backing out or loosening much less likely 
to occur. But cases of this kind require 
special devices of some sort for locking 
the screws or bolts in place, and hardly 
count as indictments against the policy 
of lessening the amount of thread to the 
point where they hold with perfect safety 
and eliminate unnecessary power, time 
and tap breakage. 








Motion Pictures in Shop 
Training 

Those who visited the World’s Fair in 
St. Louis probably recall the moving 
pictures exhibited by the Westinghouse 
companies. They were a popular at- 
traction in Machinery Hall. This is one 
of the first instances, so far as we know, 
where machine-shop scenes were shown 
in such pictures. 

Since ‘that time there has been occa- 
sional use of them, mainly for publicity 
purposes, and some shops have used gen- 
eral views as a means of entertainment 
for their employees. But it has appar- 
ently remained for the National Asso- 
ciation of Manufacturers to plan a delib- 
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erate campaign of education, using as 
one of its agencies moving pictures show- 
ing shop conditions and teaching import- 
ant lessons. 

At the recent convention of the asso- 
ciation held in New York City, a number 
of films were shown dealing with personal 
safety and the prevention of industrial 
accidents. These included one intended 
to teach the unfortunate results of in- 
dustrial accidents and the way in which 
they can occur if proper safeguards are 
neglected or thrust aside. Considerable 
sentiment was brought into the picture 
story by the actors. When shown to the 
convention the audience was composed of 
manufacturers, factory superintendents 
and foremen. The pictures and their 
story were received with applause. 

Another film showed fire, or exit, drills 
in New Jersey factories. Incidentally, 
New Jersey has the best laws, regulations 
and inspection of factories in regard to 
fire prevention of any state of the union. 

It is the purpose to show these and 
other similar films throughout the pic- 
ture theaters of the country. Undoubt- 
edly, the moving picture holds great pos- 
sibilities as an agent of education; and it 
is a source of gratification that it is being 
taken up thus early in the cause of im- 
proved shop conditions. 








New PvuBLicaTIONS 


STRENGTH OF MATERIALS. By Slocum 


& Hancock. 372 6x9-in. pages; 197 
illustrations in the text; numerous 
tables; indexed. Revised edition. 
Ginn & Co., Boston, New York, Chi- 
cago, London. Price, $3. 


This work has been revised after five 
years of extensive use as a_ textbook. 
The aim in revision has been twofold. 
First, to keep the text abreast of the most 
recent practical developments of the sub- 
ject, and second to simplify the method 
of presentation, so as to make the sub- 
ject easily intelligible to the average tech- 
nical student of junior grade. 

Considerable new material has been 
added. In Part I a set of tables has been 
placed at the beginning of the volume to 
facilitate numerical calculation. Other 
important additions are articles on the de- 
sign of reinforced-concrete beams, shrink- 
age and forced fits, the design of eccen- 
trically loaded columns, the design and 
efficiency of riveted joints, the general 
theory of the torsion of springs, practical 
formulas for the collapse of tubes, and an 
extension of the method of least work to 
a wide variety of practical problems. 

Nearly 150 original problems have been 
added to Part I. In Part II the recent ad- 
vances in the manufacture of steel have 
heen given special attention, including 
the properties of vanadium steel, man- 
ganese steel and high-speed steel. The 
chapter on timber has had an equally 
thorough revision, and considerable ma- 
terial on preservative processes has been 
added. 
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PERSONAL 

Carl G. Barth, consulting enginer, so 
well known in the machine-building in- 
dustry, sailed for a two months’ European 
trip, during which he will visit his native 
home in Norway. 

J. M. Manley, secretary of the Hisey- 
Wolf Machine Co., Cincinnati, Ohio, has 
been appointed treasurer of the Metal 
Trades branch in that city, succeeding the 
late Emil Von Wyck. 

C. Victor Peterson, formerly of Brown 
& Sharpe Manufacturing Co., has taken 
the position of Rhode Island representa- 
tive of Hill, Clarke & Co., Inc., with 
headquarters in Providence, R. I. 


T. J. Scott has been recently appointed 
general superintendent of the plant of 
the Alvey-Ferguson Co., Cincinnati, Ohio, 
succeeding C. C. Fairleigh. Mr. Scott 
was previously assistant superintendent. 


Ira J. Peat, who has been for some 
time acting assistant superintendent of 
the Simplex Time Recorder Co., Gard- 
ner, Mass., has recently resigned, and is 
at present connected with the Long Mail- 
ing Machine Co., Minneapolis, Minn., in 
the capacity of superintendent. 

Joseph E. Martin, until recently in 
charge of the estimating and boring-mill 
department of the Bullard Machine Tool 
Co., Bridgeport, Conn., resigned his po- 
sition in order to become superintendent 
of the Foster Enginering Co., Newark, 
N. J. 

E. R. Douglas has resigned as works 
manager of the Hero Manufacturing Co., 
Philadelphia, Penn., in order to engage 
in a consulting practice in manufactur- 
ing and factory organization. Mr. Doug- 
las will act in such capacity for the Hero 
Manufacturing Company. 


Von Wyck 

Emil Von Wyck, head of the Von 
Wyck Machine Tool Co., Cincinnati, 
Ohio, and a well known figure in the 
machine-building circles of that section, 
died suddenly, on July 11, in the offices 
of his plant. 

Mr. Von Wyck was a native of Cin- 
cinnati. Early in life he studied chem- 
istry and at one time made a business of 
it. It was not until about 10 years ago 
that he became interested in the machine- 
tool line. In that comparatively brief 
period, aside from establishing a sound 
business, he won considerable recogni- 
tion and a host of business friends 
through his genial nature. 

Mr. Von Wyck was for some time 
treasurer of the Cincinnati branch of the 
National Metal Trades Association, the 
officials of which passed resolutions em- 
bodying expression of extreme regret on 
his loss and appreciation of his work. 

Mr. Von Wyck’s death was made the 
more pathetic by the fact that it occurred 
on his 47th birthday. He is survived by 
a wife and two children. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 














Pattern Maker’s Disk Grinder 
and Drum Sander 


The motor-driven disk grinder shown 
has a steel disk wheel 30 in. in diam- 
eter and 34 in. thick, which runs at 750 
r.p.m. The work table serving the disk 
wheel is 14 in. wide by 40 in. long. It 
may be tilted and locked at any angle 
from 75 to 135 deg. from the plane of 
the grinding disk. 

The construction is such that the in- 
side or working edge of the work table 


compound angle grinding to dimensions 
and an angle phate for free-hand corner- 
ing ef thin work. 

The machine carries a_ telescoping 
dust-hood, which may be piped to an 
exhauster~ for withdrawing the grinding 
dust. The drum-sanding attachment at 
the right has a work table 24x28 in. It 
may be tilted and locked at any angle 
from 85 to 105 deg. from the axis of the 
sand drum. 

The sand drum runs at 2250 r.p.m. 
and has a perpendicular reciprocating 
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COMBINATION PATTERN MAKER’S 


remains within in. of the grinding 
disk regardless of the angular adjust- 
ment. The supporting mechanism is 
back of the disk wheel and below the 
face of the work table, so that the top 
of the table is always clear of obstruc- 
tions from one end to the other. 

The work table has a vertical adjust- 
ment of 25 in. and is supported by a 
round vertical shaft. It may thus be 
swung away from the grinding disk for 
convenience in resetting the wheel or 
facing off extra large patterns. 

The machine is equipped with four 
work-table attachments consisting of a 
sizing circle gage for cylindrical and 
conical grinding; a sliding bevel gage 


for simple and compound angle grind- 
ing; a sizing bevel gage for simple and 


Disk GRINDER AND DRUM SANDER 


movement while running, designed to 
equalize the wear on the abrasive. This 
movement is actuated by a crank and 
link as shown and is adjustable from 0 
to 4 in. The machine is driven by a 
3-hp. motor mounted on a bracket bolted 
to the rear of the machine bed. The 
drive is through sprockets and Link-Belt 
chain. 

The drum-sanding attachment is driven 
through a Johnson self-oiling friction 
clutch, as shown, which enables the op- 
erator to stop the drum sander regard- 
less of the disk wheel. 

These machines are made with 30- or 
40-in. diameter disk wheels, belted or 
motor driven, and were recently devel- 
oped by Charles H. Besly & Co., Beloit, 
Wis. 





Portable Electric Tools 
The illustrations show several portable 
electric tools recently developed by the 
Standard Electric Tool Co., Cincinnati, 
Ohio. 
The drilling machine shown in Fig. 1 
is equipped throughout with ball bear- 
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PORTABLE DRILLING MACHINE 
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Fic. 2. BENCH GRINDER 


ings. The gears are made of chrome- 
nickel steel, case-hardened, and the bear- 
ings are dustproof. These drilling ma- 
chines are made in %- and \™-in. sizes, 
for direct and alternating current. 

The bench grinder shown in Fig. 2 is 
equipped with ball bearings, when speci- 
fied, instead of phosphor-bronze. 
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A special feature in connection with Canadian Pacific Ry. shown in Fig. 1. lution of the spindle. There are 12 
the tool post or center grinder shown in This is for drilling the 34-in. bolt holes of spindles, each capable of driving a 1%4- 
Fig. 3 is the base which converts it into  steel-tired wrought-iron car wheels. in. drill; they are shown set for a 24- 
the bench type by removing the slide and The speeds vary from 175 to 350 r.p.m._ in. circle. This is the largest of the bevel- 

with feeds of 0.005 to 0.012 in. per revo- gear driven machines yet built. The pin- 
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Fic. 3. TooL-Ppost GRINDER 


placing the motor in a groove in the top 
of the base. 











Multiple Spindle Drilling 
Machine 
Among the recent multiple-spindle 
drilling head machines built by the Baush 
Machine Tool Co., Springfield, Mass., is 
the large one for the Angus shops of the Fic. 1. LARGE BEVEL-GEAR MULTIPLE-SPINDLE DRILLING MACHINE 
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ion is of chrome-nickel steel and the 
shafts are nickel steel. 

A new feature of these machines is a 
substantial thrust plate, or surface, in- 
side the head, taking the thrust of each 
drilling spindle. The oil supply is in the 
center of the head, with separately con 
trolled oil pipes leading to each drill! 
There is also an oil-catching reservoir in 
the base, and a sediment pocket at the 
corner to remove chips and dirt. 

The wheels are drilled after mounting, 
a pit being provided under the bed and 
an opening in the table. This opening is 
covered by a plate for regular work. The 
truck shown supports the pair of wheels 
to be drilled, every necessary adjustment 
being provided as can be seen. All 
thrusts are taken in ball bearings, and 
rollers are used for the driving pulley. 

The driving pulley carries a 10-in, 
belt bearing on the end of the yoke cast- 
ing and driving the shaft from the outer 
end. A 30-hp. motor is provided. The 
machine weighs 30,000 Ib. exclusive of 
motor, the head alone weighing 7100 Ib. 
when fully equipped. 

The application of three small multiple- 
spindle drill heads to a_ three-spindle 
drilling machine of the W. F. & John 
Barnes Co. is shown in Fig. 2. This is 
for a special flat-chain drilling job, each 
head drilling four complete links at every 
feeding. Starting one after the other, . 
Fic. 2. MULTIPLE Dritt HEADS ON THREE-SPINDLE MACHINE an operator can keep them all going. 
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Each head has eight spindles and 
weighs about 38 Ib. They drill to 5-in. 
circles although they can be brought 
down to a 1%-in. circle, using all 
spindles, and to a 1-in. circle, using only 
4 of them. Each head has a safety col- 
lar to prevent its dropping out of the 
spindle should it work loose. The spindles 
have a capacity for “/«-inch drills or 
smaller. 








Ring Oiling, Polishing 
Machine 

The halftone shows the improved form 
of the ring-oiling polishing machine now 
produced by the Builders Iron Foundry, 
Providence, R. I. 

The loose pulley is made ™ in. less in 
diameter than the tight pulley and so 
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other internally with a buttress thread. 
The outside of one collar is provided 
with graduations indicating an end move- 
ment of 0.002 in. on the collars. The 
other collar is provided with a project- 
ing index line to facilitate reading. 


A Four Spindle Miller 


The halftone shows a four-spindle mi!- 
ler built by The Beaman & Smith Co., 
Providence, R. I. 

Each upright carries a _ horizontal 
spindle, and the crossrail carries two ver- 
tical spindles. Vertical and horizontal 
movements are provided for the heads 
on the uprights and crossrail respec- 
tively. The table is of the square lock 
construction, having one side and two un- 
der gibs, providing means to compensate 
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RING-OILING POLISHING MACHINE 


stepped as to permit the belt to run easily 
when shifted. This permits the use of 
the extra tight belt so essential in polish- 
ing, while strain on the loose pulley is 
avoided. 

In other respects the machine is simi- 
lar to the one regularly manufactured by 
this company. 








Adjustable Spacing Collar for 
Milling Cutters 

The halftone shows a spacing collar 

made by Schuchardt & Schiitte, New 

York, N. Y.: The collar is intended for 

spacing straddle mills. It consists of two 

members, one threaded externally and the 
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ADJUSTABLE SPACING COLLAR 


for wear. It has a work surface 30 in- 
wide and 1@ ft. long; five T-slots and two 
rows of holes for stop pins and a move- 
ment of 11 ft. on the bed. It has quick 
power movement from 7 to 14 ft. per 
minute in either direction, and automatic 
feeds arranged to maintain any desired 
rate of spindle speed. 

There are 9 feed changes ranging from 
2 to 12 in. independent of the spindle 
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speed, all controlled by gearing in the 
feed box. A second feed box contains 
gearing so arranged as to reverse the 
feeds when the spindles are reversed. 
The crossrail is raised or lowered by 
power and also has hand adjustment. 
The spindles are of crucible steel, run in 
phosphor-bronze boxes and have 6-in. in- 
dependent adjustment. They can be run 
singly or in unison. The speeds vary 
from 6% to 50 r.p.m. The vertical 
spindles may be run twice the speed of 
the horizontal, and vice versa. 

This machine can be arranged for 
either belt or motor drive. When motor 
is used a 15-hp. direct- or alternating- 
current unit is required. The centers of 
the vertical spindles are 6 in. in advance 
of the horizontal; the distance between 
uprights is 43 in. From the end of the 
vertical spindles to the top of the table 
the least is 1 in. and the greatest 30 in.; 
between the centers of the spindles the 
least is 12 in. and the greatest 30 in.; 
between the ends of the _ horizontal 
spindles the least is 18 in. and the great- 
est 30 in.; from the top of the table to the 
center of the horizontal spindles the least 
is 1 in. and the greatest 26 in. 








Combination Die and Tap— 
Errata 

Our attention has been called by Ce- 
cil M. Smith, to two errors in the article 
under the above head at page 1041: The 
first sentence in the second paragraph 
should read, “The first one is for a case 
where the die has more threads per inch 
than the tap, the tap feeding in at a faster 
rate than the die.” The first sentence in 
the third paragraph should read, “The 
second style of combination die and tap 
is for a case where the tap has more 
threads than the die, the die feeding on 
at a faster rate than the tap.” 
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Four-SPINDLE MILLER 
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An Opportunity for Someone 
By W. OSBORNE 


The establishment in question is lo- 
cated in the panhandle of Texas; it is 
prosperous and is evidently trying to 
keep up with the growth of the town. It 
is equipped with a 5-hp. gasoline engine. 
Adjacent to the power department is the 
general forging room, containing two 
forges and a power hammer. At the time 
of my visit one man was at work at the 
anvil and he told me that he ran the 
engine. I looked at some of his work 
and at some that was waiting to be done 
and could not see how all of it could be 
done by one man, still I did not see any 
signs of a helper. 

Strolling over to the machinery de- 
partment, I opened up a neighborly talk 
with the man who was running the 24- 
in. by 20-ft. lathe. This man was also 
the blacksmith’s helper. He was work- 
ing with his back to the blacksmith but 
seemed to know just when he was wanted 
and for how long. Sometimes he would 
stop the lathe when he reached for the 
sledge, and sometimes he would not. 

I could not name all of the machin- 
ery in this department for some of it 
was strange to me, but besides the lathe 
I saw two drill presses, one punch, 2 
double-ended emery stand, two shears, a 
power hacksaw, and one massive machine 
that I could not even guess the use of. 
As it was new, I had to assume that it 
was there because it was needed. This 
part of the world is without running wa- 
ter so that windmills are numerous. This 
suggests that water wells are also nu- 
merous; but I could not connect the ma- 
chine with wells, windmills or anything 
else in the country; neither could I think 
of any use that it could be put to. 

I soon learned that it was a disk-plow 
sharpener and that the disk sharpening 
was done by passing the edge between 
powerful rolls that rolled the edge sharp. 
These disks are made of a special stezl 
that will thus take a sharp edge and not 
buckle or crack. As the plows cut through 
turf and roots and have to stand contact 
with stones and hardpan, I could see that 
the steel had to be very tough and still 
capable of carrying a keen edge and 
stand a week’s continuous service. 

From the stock that was carried in the 
woodworking department it could be seen 
that most of the work consisted of re- 
pairs to wagons and carriages of various 
kinds. Outside was a separate building 
that was really a part of this department 
It was where the painting was done. 

Beyond the woodworking department 
I found the shoeing department. Be- 
sides the usual things found in such a 
place was a frame that made me think of 
frames that I had seen in shops where 
they shod oxen but which I had never 
seen elsewhere. 

I had never heard of oxen being used 
so far south, and so had to expose my 
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ignorance in trying to satisfy my curios- 
ity. I found out that a horse may be well 
enough broken to allow an expert to ride 
him, but yet be far from well enough 
broken to stand quietly while being shod. 
I had seen many horses behaving bad'y 
and had admired the skill of the riders 
who were able to stay on, but I had never 
thought of what it might mean to shoe 
them. The strength of the frame told a 
lot about it. 

Each department of the works had 
work enough to keep the full force of 
four men busy, and some of the jobs 
might have taken all of them. There 
were three automobiles in for repairs, 
and the gasoline engine that had formerly 
run the shop was to be _ overhauled 
“whenever work got slack.” 

During my search for information I 
learned that the head of the woodworking 
department was also the proprietor. He 
was also a ranch owner and found run- 
ning a shop rather confining. He inti- 
mated that he would not strongly object 
to putting a hustler in charge as super- 
intendent, even if he had to arrange to 
take him in as a partner to make it an 
object. 

The land was 52x120 ft. and the main 
building was 48x80 ft. The paint shop 
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out and found that he had been thinking 
about it. If one should be put in on 
the several feet of unoccupied land it 
might fill a need, as the nearest iron 
works is several towns away and the 
towns are not very close together, and 
on the one railroad that ran through this 
town the trains are slow and infrequent 

The inside of the shop may not all be 
strictly uptodate but she building and the 
sign on it show that the establishment 
wants to serve and ornament the town. 
If some enterprising embryo “scientific 
manager” wants to get in on the ground 
floor and grow up with a country where 
there is lots of room to expand, he would 
not find it hard to get a chance if he got 
there. If he made up his mind to hunt 
for the shop I might be induced to give 
him a hint as to which way to go. 








Machining a Large Vacuum 
Dryer 
By Davin BELL 
The illustration shows a large vacuum- 
dryer box casting on the revolving table 
of a Beaman & Smith floor boring ma- 


chine. This machine was described in 
Vol. 32, Part 1, page 224. 











MACHINING A LARGE VACUUM DRYER 


was 16x28 ft. It was on a corner near 
the public square and if the town grew 
fast enough a man might make some 
money on the advance in real estate be- 
sides that which he made from the dif- 
ferent departments of the works. 

The reason that there were two black- 
smithing departments was because there 
was so much room that the proprietor had 
rented part of the space to the man who 
ran the shoeing shop, and it was run un- 
der an independent management. I sug- 


gested that a foundry would round things 





The box, as shown on the machine, 
weighs 30,750 Ib. The inside of the 
casting measures 7 ft. high and 6 ft. 4 
in. wide. The total length is 12 ft. 6 in. 
after the riser has been cut off. In the 
use of the casting as a vacuum dryer, it 
is necessary to exhaust the air from the 
inside of the casting, the ends being 
closed by swinging doors with rubber 
gaskets for hermetically sealing the 
joints. 

The casting is made on end, of dense, 
close-grained iron to resist leakage of 
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air into the box when in operation. It 
is cast on end to avoid coldshuts or dirt 
in the top of the finished casting. The 
dirt which would naturally come to the 
surface of such a large mold is carried 
up into the riser part, so that when the 
riser is removed the joint surface is per- 
fectly clean. 

The saw is one of the Espen-Lucas 
heavy-duty blades, 22 in. in diameter and 
#s in. thick. This saw is shown cutting 
from the inside and through about 4 in. 
of solid metal. It is operated at 7% 
r.p.m., giving a cutting speed of 43 ft. 
per minute. The feed used when cut- 
ting through the 4 in. is from 7% to 1 in. 
per minute. 

After the riser has been removed a 
12-in. face milling cutter is used on the 
end of the arbor and a finish cut taken 
for the joint. Bhe casting is then re- 
volved on the table and the other end of 
the box is face-milled on the joint. The 
hinge lugs are also drilled for the hinge 
pins at the same setting, so that the box 
is completely machined without re 
setting. 








An Industrial Pension Plan 


After a thorough consideration of va- 
rious pension plans, the R. Wallace & 
Sons Manufacturing Co., of Wallingford, 
Conn., recently inaugurated a system of 
pensions that has much to commend it 
both from a humanitarian and industrial 
point of view. It is proposed to leave the 
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administration of the plan to a eommittee 
of three, either officials or employees, or 
both, to be appointed by the president. 

Under the proposed operation of the 
system all men who have been 20 years 
or longer in the service and have reached 
the age of 70, and all women who have 
seen similar service and have attained 
the age of 60 may be retired and pen- 
sioned. 

A minimum of 20 years of service in a 
man attaining the age of 65, or a woman 
of 55 entitles such employee to be re- 
tired and pensioned either at his or her 
own request or at the request of the em- 
ploying officer. Any employee acci- 
dentally incapacitated who has seen 20 
years of service may be pensioned at the 
discretion of the company. 

Pensions will be computed monthly on 
the following basis: For each year of 
service 1 per cent. of the average month- 
ly pay received during the last ten years 
of service. 

Reports of employing officers wishing 
to retire employees coming under any of 
the provisions of the plan set forth are 
required to make a full report of the 
length of service, etc., to the officers of 
the company, whose powers in the matter 
of the ‘action to be taken are discretion- 
ary. The same system of reports ob- 
tains with employees requesting retire- 
ment and pension. 

Pensions will be paid only to those 
employees who have devoted their entire 
time to the service of the company. 
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Leaves of absence and temporary layoffs 
are not to be construed as breaks in the 
continuity of service. Neither is a dis- 
missal nor voluntary absence to operate 
in reckoning such continuity, but the time 
thus lost is to be deducted in reckoning 
the length of service. 

Pensions are to be paid weekly unless 
revoked and shall terminate with the last 
payment for the month in which the death 
of the employee occurs. No assign- 
ment of pensions will be permitted or 
recognized under any circumstances. 
Neither are pensions subject to attach- 
ment or other legal process for debts 
of the beneficiary. 

This pension plan is a purely woluntary 
provision for the benefit of superannu- 
ated or totally incapacitated employees; 
it constitutes no contract and confers no 
legal rights upon any employee. Under 
its terms employees receiving the benefits 
are permitted to embark in other lines 
of business but are prohibited from en- 
gaging in work similar to that of their 
former employment while in the service 
of the company. 

The’ company reserves the right, when- 
ever the basis named for pensions creates 
total demands in excess of the appropria- 
tions applicable to the purpose, to es- 
tablish a new basis by reducing the pen- 
sions theretofore or thereafter granted, 
so as to bring the total expenditures 
within the amount so set aside. It further 
reserves the right to change the rules at 
its discretion. — 














Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 

















Metal WorKING 


NEW ENGLAND STATES 


A new garage and repair shop is being erected by 
Riehard Mead and Arthur Walker, on Clarendon 
Ave., West Rutland, Vt. 

Cushing Bros., Brockton, Mass., have received a 
permit for the erection of a garage at East Chestnut 
and Montello Sts. The new structure will be 98x59 
it., two stones high, of brick and cement construction. 

The Greenfield Machine Co., Greenfield, Mass.; 
manufacturers of special machinery, has secured an 
option on a site at Hastings and Haywood Sts., and 
will erect a new factory about 100 ft. square. 

The Perkins & Corliss Co., Gloucester, Mass., is 
erecting a large brick garage on Western Ave. 

The Woonsocket Roller Mill, Woonsocket, R. L, 
was completely destroyed by fire, July 5. 

The Malleable Iron Fittings Co., Branford, Conn., 
manufacturers of iron castings, will erect a large 
coal-handling-plant at its plant. 

The Barker Auto Co., Bristol, Conn., has awarded 
a contract for the construction of a new garage on 
Riverside Ave. It will be 60x100 ft., one story high, 
of brick. Noted June 20. 

The New Canaan Auto Cab Co., New Canaan, 
Conn., will erect a new building on Railroad Ave. 
Excavation work has been started and the new struc- 
ture will be two stones high, of brick and cement. 








F. C. Lockwood & Co., 39 Wall St., Norwalk, 
Conn., w'll erect a one-story garage. 

The McKay Copper Process Co., Norwick, Conn., 
has awarded a contract for the construction of a new 
factory. It will be 69x70 tt., frame construction. 

The Scoville Mfg. Co., Waterbury, Conn., manufac- 
turers of brass goods will erect a new factory as an 
addition to .ts plant. 

The Manufacturers Foundry Co., Waterbury, 
Conn., has awarded the contract for the construction 
of an addition to its plant. It will be erected on 
South Main St. Griggs & Hunt are the archs. 
Noted July 11. 


The Risdon Tool & Machine Co., Waterbury, 
Conn., 1s having plans prepared by F. Alton Clark, 
arch., Bridgeport, for the erection of a new factory 
at Naugatuck, Conn. It will be built on Rubber 
Ave., and will be 40x128 ft., one story high. 

MIDDLE ATLANTIC STATES 

The Atlas Steel Co., Dunkirk, N. Y., has increased 
its capital stock from $50,000 to $250,000, and is 
completing arrangements for enlarging its plant. 

The Maxams Machine Co., now located at Mount 
Vernon, N. Y., has purchased a tract of land at Gray 
Vaks, N. Y., and will erect a newm anufacturing plant. 

Fire recently destroyed the car shops of the On- 


tario & Western R. R. Co. at Middletown, N. Y. 
Loss, $250,000. 





The Niagara Falls Multiple Typewriter Co., Niag- 
ara Falls, N. Y., recently incorporated, has plans in 
progress for a manufacturing plant. The incorpor- 
ators of the company are: G. 8. Slingerland, J. Goffin, 
and J. F. Zeifang of Niagara Falls. 


The Newell Mfg. Co., manufacturer of brass goods, 
Ogdensburg, N. Y., has awarded the contract for the 
construction of a new building. It will be one story 
high 100x140 ft., of brick, and will be used as a ma- 
chine shop. Noted June 13. 

The city of Rochester, N. Y., is considering the 
construction of a municipal garage on Exchange St. 
Estimated cost, $23,000. 

The General Electric Co., Schenectady, N. Y., ha% 
received a permit to erect a new shop to cost $11,000. 
This 1s the first of the construction of several large 
buildings which will cost $100,000. 


The Duff Mfg. Co., manufacturer of hydraulic 
jacks, Pittsburgh, Penn., has awarded the contract 
for the erection of a new plant. W. G. Wilkins, 
Westinghouse Bldg., is the arch. Noted June 6. 


The Pullman Taxi Cab Co., Philadelphia, Penn., 1s 
receiving Bids for a four story garage and repair shop, 
80x86 ft., to be erected at Wood St., west of 15th St. 
Plans were prepared by Sauer & Hahn, archs., Phila- 
delphia. 

The Rothfuss Garage, of Williamsport, Penn., is 
to be enlarged so as to have a capacity for 40 auto- 
mobiles. The new addition will be built of brick and 
concrete. 





SOUTHERN STATES 


John L. Crockett, Bluefield, W.Va., has awarded 
a contract for a 50x130 ft. steel and concrete garage 


The Wheeling Mold & Foundry Co., Wheeling, 
W.Va., is constructing a garage and a machine shop. 

The N. C. Corbitt Automobile Co., Henderson, 
N. C., has awarded a contract for constructing a 
one-story, 60x510 ft. factory. Estimated cost, 
$20,000. 

The Harrold Banking & Savings Co., Macon, Ga., 
has awarded the contract:for the construction of a 
two-story garage on First St. 

The Georgia Southern & Flonda Ry. Co., will 
shop for repairing locomotive 
W. W. Finley, Washington, 
D. C., is pres. © 

The Pensacola Electro-Plating & Supply Co., 
Pensacola, Fla., is building an electro-plating plant 
at Palafox and Chase Sts., and will install a plant to 
manufacture metal signs, door plates, novelties, ete. 


build a drop-pit 


engines, at Macon, Ga. 


The American Radiator Co. has secured a site in 
the northern section of Birmingham, Ala., and will 
build a factory. Plans are now being prepared. 

The Connth Auto Co., recently incorporated with 
$10,000 capital, will build a 50x100-ft. garage at 
Corinth, Miss. W. A. Stewart, is pres. 

J. H. Miner, 
plant at Hattiesburg, Miss., for the manufacture and 
repair of saws Ac ompany will be organized as the 
J. H. Miner Saw Works, with a capital of $35,000. 

The Ford Motor Car Co., Mich., 
build an assembling and distributing plant at Mem- 
phis, Tenn. The building will be six stories high, 
75x217 ft., of reinforced concrete face and dark-red 
Estimated cost, $150,000. Ralston 
P. Jones is mgr. Memphis office. 


Lumberton, Miss., will establish a 


Detroit, will 


brick and tile 


\ two-story garage is being erected at South Main 
and Twelfth Sts., Hopkinsville, Ky., for the Cadillac 
Car Co. E. G. Peterson ‘s the agt. 

The Graf Stove & Range Co., formed at Louis- 
ville, Ky., with a capital stock of $100,000 will erect 
a stove foundry in that city. Henry J. Graf, Theo- 
dore H. Graf and William T. Hale are interested. 

MIDDLE WEST 

The Taplin-Rice-Clerkin Co., manufacturer of 
stoves and furnaces, will build a three-story factory of 
steel, brick and concrete, on South Broadway, 
Akron, Ohio. 


The Canton Steel Foundry Co., Canton, Ohio, 
will build a new moulding building, 60x180 ft., and 
an open hearth 60x280 ft. Four 
cranes will be installed, and an open hearth furnace 


building, new 


built 


The Cleveland Machine & Mfg. Co., manufacturer 
4944 Hamilton 
has bought a site along the 


ot machinery, tools and forgings, 
Ave., Cleveland, Ohio 
Belt Line Ry., 
will build a new plant 

The Ry. Co., Ohio, 
awarded a contract for the erection for a sub.station 
Harvard Ave., 25,000. 
L. P. Crocelius is supt. of power and elec. engr 


in the eastern part of the city, and 
R. C. Moody is pres 
has 


Cleveland Cleveland, 


at Broadway and to cost 


The Parrish Motor Car Co., Cleveland, Ohio, has 
19th St., 
for a garage and service station 


leased a building on East and will install 


“yulpment 


The Cyclone Wire Fence Co., manufacturer of 
woven wire fence, will need machinery for a new 
factory to be established at Cleveland, Ohio 

The Walworth Run Foundry Co., Cleveland, 
Yhio, will build a 40x97 ft. addition to its plant 
[he company manufactures cast iron products 


Noted June 27 


The Standard Welding Co 
1o its plant at Cleveland, Ohio, for the manufacture 


will build an addition 


of steel products by electric welding 

The Standard Sanitary Mfg. Co., Cleveland, Ohio, 
manufacturer of plumbing supplies, has awarded a 
rontract for the erection of a five-story factory at 


Suehd Ave., and East 64th St 

The Lucas Machine Tool Co., manufacturer of 
boring machiaes, ete., will enlarge its plant at Cleve- 
land, Ohio 
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The National Electric Lamp Co., Hough Ave. 
and East 45th St., Cleveland, Ohio, has bought a 
site and will build a new plant. 


The W. W. Sly Mfg. Co., manufacturer of foundry 
supplies, will build a two-story factory at 4700 Train 
Ave., Cleveland, Ohio. Estimated cost, $6000. 


The Hart Mfg. Co., manufacturer of steel dies, 
Cleveland, Ohio, is having plans prepared for a two- 
story and basement factory, of reinforced concrete, 
estimated to cost $30,000. Charles Hart, 1362 East 
Third St., Cleveland, is pres. Albert Kahn & E. 
Wilby, Trussed Concrete Bldg., Detroit, Mich., are 
archs. 


The Commercial Dairy Machinery Co., 6813 Wade 
Park Ave., Cleveland, Ohio, contemplates the con- 
struction of a brick and steel addition to its factory. 

The Ferry Cap & Set Screw Co., Cleveland, Ohio, 
has awarded the contract for a one-story factory, 
frame and steel construction, to be built on Scranton 
Road. Estimated cost, $2000. 

G. W. Drach, Union Trust Bldg., Cincinnati, 
Ohio, is preparing plans for a factory for the National 
Machine Tool Co., 128 Opera Pl. Estimated cost, 
$50,000. 

The Cadillac Motor Sales Co., Cincinnati, Ohio, 
has taken a ten-year lease of the property at 1106-8 
Race St. Under the terms of the lease, the owner 
will expend about $50,000 in the erection of a fire- 
proof garage, two stories high. The company, which 
is a new one, was formed by A. B. and Mason Towle, 
formerly of Joliet, Il. 

A permit has been obtained by Viola Horn, Col- 
umbus, Ohio, for the erection of a public garage on 
Spr'ng St., between High and Third Sts. 

Plans have been completed for a two-story machine 
shop for the Federal Gas & Fuel Co., Columbus, Ohio. 

The plant of the Frank W. Schreiner Machine 
Co., 361 Buckingham St., Columbus, Ohio, was 
damaged by fire, July 10. 

James B. Clow & Sons, manufacturers of plumbers’ 
supphes, 350 Franklin St., Chicago, Ill., have pre- 
pared plans for an addition to their plant at Coshoc- 
ton, Ohio. The building will be 100x300 ft., of brick 
and reinforced concrete, and will be equipped for the 
manufacture of small pipe. Estimated cost, $100,000. 


The Gramm-Bernstein Co., recently incorporated 
to manufacture auto trucks, has bought a factory at 
Lima, Ohio, and will install additional equipment. 

The Pittsburgh Foundry Co. 
building its plant at Salem, Oho, recently destroyed 
by fire. The new building will be the same size as 
the one that was burned, and will be fireproof. 
Noted May 16. 

The Director of Schools at Toledo, Ohio, has been 
authorized to advertise for bids for manual training 
equipment at the Stickney School, domestic science 
equipment at the East Side Central School, and turn- 
ing lathes for the new Scott High School. 

The L. Beckman Co., manufacturer of engineering 
instruments, is in the market for machine tools to 
be installed in a new factory at Toledo, Ohio. 


contemplates re- 


Joseph Zeigler, Anderson, Ind., is having plans 
prepared for the construction of a business block at 
the corner of 14th and Meridian Sts. The building 
will include a 62x114-ft. garage. 

The Southern Indiana Bending Co., manufacturer 
of vehicle rims, will rebuild its plant at Corydon, 
Ind., recently destroyed by fire. Estimated cost, 
$10,000 


The Brown Commercial Car Co., Peru, Ind., re- 
cently incorporated with $100,000 capital will build 
a factory and install equipment for the manufacture 


of auto trucks. Rawley H. Bouslog is pres. 


The Castle Lamp Co., Amesbury, Mass., manufac- 
turer of automobile lamps, has purchased a factory at 
Battle Creek, Mich., and will move its plant to that 
city 

The Detroit Fuse & Mfg. Co., 
fuses, etc., has awarded contracts for an add.t.on to 
its factroy on Rivard St. near Piquette Ave., Detroit, 
Mich 

The McCord Mfg. Co., manufacturer of auto 
parts, 2587 East Grand Blvd., Detroit, Mich., has 
awarded the contract for a two-story and basement 
factory, 190x65 ft., estimated to cost $25,000. 


manufacturer of 
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The Michigan Grey Iron Castings Co., 247 Har- 
baugh St., Detroit, Mich., is building an addition to 
its factory. 

The Michigan Steel Casting Co., 248 Guom Ave., 
Detroit, Mich., will build a two-story foundry, 160x 
189 ft., of brick and concrete. Estimated cost, $30,- 
000. 

B. Siegel, 159 Woodward Ave., Detrort, Mich., has 
awarded the general contract for a one-story garage 
and machine shop. The building will be 270x196 
ft., and is estimated to cost $45,000. 

The plant of the Chamberlain Metal Weatherstrip 
Co., Detorit, Mich., recently destroyed by fire, will 
be rebuilt. 


The Baker Drop Forge Co., Jackson, Mich., is 
having plans prepared for a one-story addition, 56x 
127 ft., estimated to cost $30,000. Wilham H. Baker 
South Horton and Tyson Sts., Jackson, is pres. 


Samuel H. Rosenthal has purchased the property 
at 2436 Michigan Ave., Chicago, IIll., and will erect 
a 49x178 ft. two-story brick garage, which, when 
completed, will be occupied by the Hupmobile Co. 


The Cleveland, Cincinnati, Chicago & St. Louis 
Ry. Co. has had plans prepared for a roundhouse at 
Hillsboro, Ill, estimated to cost $40,000. George P. 
Smith, Cincinnati, Ohio, is ch. engr. 


The Elgin, Joliet & Eastern Ry. Co. will build a 
two-story machine shop, 154x572 ft., at Joliet, II. 
Estimated cost, $300,000. A. Montzheimer is engr. 


The plant of the Mount Vernon Car Mfg. Co., 
Mount Vernon, IIl., was damaged by fire, July 1. 
Loss, $20,000, covered by insurance. 


The Electric Wheel Co., manufacturer of metal 
wheels, will build a one-story brick addition to its 
factory at Quincy, Ill. Estimated cost, $5000. 


The Lake Erie & Western R.R. Co. will make 
improvements and install additional power equip- 
ment at its shops in Rankin, Ill. W. G. Atwood, 
Indianapolis, Ind., is ch. engr. 


George Herman, 717 Sixth St., Antigo, Wis., has 
had plans prepared for a one-story brick garage. 


The plating room of the Creamery Supply Mfg. 
Co., Clinton, Wis., was damaged by fire, July 8 
Loss, $15,000, covered by insurance. 


The Kissel Motor Car Co., Hartford, Wis., is con- 
structing a 100x100-ft. shop to be used for building 
automobile bodies. The new building will be of 
fireproof construction, 2} stones high. 


O. E. Romare is contemplating the construction of 
a modern garage at Lake Geneva, Wis. 


A three-story pattern storage and shop, 60x300 ft., 
will be built by the Gisholt Machine Co., Manu- 
facturer of tools and machinery, Madison, Wis., 
Rapp, Zettel & Rapp, Cincinnati, Ohio, are archs. 


A contract has been awarded for the erection of a 
garage and service station to cost $15,000 for the 
Mitchell Automobile Co., 578 Broadway Ave., Mil- 
waukee, Wis. M. Tulgreen & Son are archs. Noted 
June 27. 

The Milwaukee Auto Specialty Co. will erect a 
two-story brick factory addition at Seventh and 
Chestnut Sts., Milwaukee, Wis. Estimated cost, 
$10,000. 


W. F. Sanger, Milwaukee, Wis., has awarded the 
contnact for the construction of a 60x126 ft. garage 
at Farwell Ave. and Belleview PI. 


The building occupied by the Hendel Wire Brush 
Co. and the Eskuche Chemical Co., 348 Florida St., 
Milwaukee, Wis., was damaged by fire, July 5. Loss 
$2000. 

The J. C. Dana Co., Sturgeon Bay, Wis., is con- 
structing a 32x100 ft. addition to its present garage 
Elevators will be installed in the new structure and 
part of it will be equipped as a repair shop. 


WEST OF THE MISSISSIPPI 
B. Gilinsky, Council Bluffs, Towa, is constructing 
a garage at Broadway and Eighth St. 


Herriman & Wood, Clear Lake, Iowa, will erect a 
garage to cost $5000. bs 
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The Duncombe Auto Co., Fort Dodge, Iowa, will 
erect a garage to cost $9000. The structure will be 
one-story, 46x80 ft., of cement blocks. Work has 
started. 

The Iowa Heating Co., Nevada, Iowa, has awarded 
the contract for the erection of it’s proposed factory. 
The building will be 40x100 ft., of cement. 

Mitchell & Popham, Rockford, Iowa, will erect a 
garage. : 

Plans are being prepared by Kees & Colburn, 
archs., Donaldson Bldg., Minneapolis, Minn., for 
the erection of a garage to cost $25,000 for the F. E. 
Murphy Auto Co., Third St. and Third Ave. The 
building will be of brick, 37x100 ft., two or three 
stories. 

The Ford Co., manufacturer of motor cars, has 
purchased a trackage site in Minneapolis, Minn., on 
which the company will erect an assembling and dis- 
tributing plan* to take care of the Northwestern ser- 
vice. The cost of the site was $51,000 and operations 
will begin at once. 

Tallander & Nelson, New Ulm, Minn., will erect a 
new garage at Ninth St. and Third Ave. 

The shops of the Union Pacifie R.R. at Armstrong, 
Mo., were destroyed by fire, July 2. Loss, $1000. 

Seullin Gallagher Iron Co., St. Louis, Mo., will 
erect a new machine shop. 

The Pierce-Fordyce Oil Association, Dallas, Tex.. 
will erect shops for repairing and rebuilding tank cars 
at Fort Worth, Tex. same th be 30x160 and 36x160 ft. 


J. N. Donohoo, Plainview, Tex., has awarded 
the contract for the erection of his proposed machine 
shop and garage. The building will be occupied by 
the Plainview Auto & Machine Shop, E. E. Ross, 
owner. 

Wesley Merritt and associates are preparing to 
establish a large iron furnace at Port Bolivar, Tex. 
The ore will be shipped from the Ore City distnet 
which has just been given a railroad outlet by the 
construction of the Port Bolivar Iron Ore R.R. The 
site for the proposed furnace was purchased some 
time ago at a cost of $60,000. 


The Oklahoma & Gulf R. R. will expend $400,000 
for new shops at Muskogee, Okla. Machine and re- 
pair shops, boiler shops and engine house will be 
erected. J. J. Harrison, Muskogee, is ch. engr. 


The Muskogee Roller Mill Co., Muskogee, Okla., 
is considering the erection of a rolling mill, of con- 
crete and steel, to cost about $125,000. 


Plans have been consummated for the ec nstruction 
of a $30,000 garage for the Salt Lake Automobile 
Exchange, now located on West South Temple St., 
Salt Lake City, Utah. Specifications call for a 
one-story brick building at 118-22 West First South 
St. The new garage, which will have storage 
capacity for 300 cars, is expected to be ready for 
occupancy about Jan. 1. The company is agent 
for Maxwell and Columbia cars. 


WESTERN STATES 


The Seattle Taxicab Co., Seattle, Wash., is plan- 
ning for the erection of a plant at Seattle for the man- 
ufacture of taxicabs. 


O. C. Lane, Burbank, Calif., has commenced work 
on the construction of a garage and repair shop, 
which it is estimated will cost about $10,000 

Allen C. Walker, proprietor of the California Gar- 
age, East Fourth St., Long Beach, Caiif., is planning 
for the erection of a commercial garage and repair 
plant on American Ave., Long Beach, to cost $10,000. 
Austin & Sedgwick, archs., 18 Locust Ave., Long 
Beach, are preparing plans. 

The Pacific Electric Ry. Co., 
has acquired a site at San Bernardino, Calif., and will 


Los Angeles, Calif., 


soon commence the erection of car shops. 

The Weir Pole Co., Central Bldg., Los Angeles, 
Calif., will erect a steel frame pole treating plant at 
The contract for the concrete work and 
Cost about $100,000. 


Wilgary. 
steel work has been awarded 

J. P. Barker, of the Orange Auto 
Orange, Calif., will form a company for the purpose of 
erecting a plant for the manufacture of a tractor 
orchard plow invented by him. 


Power Co., 


Dundas & Gamble, proprietors of the Glenwood 
Garage, Seventh and Market Sts, Riverside, Calif., 
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are planning for the erection of a commercial garage 
and repair plant on Seventh St., adjoining the 
Southern Pacific station at Riverside. 

The Mitchell Automobile Co., San Francisco- 
Calif., will erect a new commercial garage and ma, 
chine shop at San Francisco to cost $12,000. John 
J. Foley, Monadnock Bldg., San Francisco, 1s the 
arch. 


CANADA 


H. G. James, arch., Sherbrooke, Que., has prepared 
plans for the construction of a foundry boiler and ma- 
chine shop for the Sherbrooke Iron Works Co. A.G 
Campbell is mgr 


The Northern Bolt & Screw Co., Owen Sound, Ont., 
will call for bids shortly for the erection of a new fac- 
tory 83x220 ft. J. H. Cole is mgr 

The Georgetown Foundry Co., Georgetown, Ont., 
Charles Young mer.; will have plans prepared at 
once for a large iron foundry. 

Morehouse & Nesbitt, Jackson Block, Edmonton 
Alta., have prepared plans for the erection of a new 
machine shop and foundry to cost $60,000 for the 
Wegtern Foundry & Machine Co. Benjamin Ol- 
som is gen. mer. 

The Grigg Mfg. Co., Minneapolis, Minn., will 
build a new $100,000 plant for the manufacture of 
farm implements at East Kildonan, Man. 





New INCORPORATIONS 


METAL WORKING 
These companies have been incorporated to 
manufacture. 
The Boston Stoker Co., Boston, Mass.; grates. 


Capital, $150,000 
Quincy, Mass., T. J. 
Boston. 


Incorporators: W. F. Torrey, 
Reed, and W. L. Hutchings, 


The Burrows Manufacturing Co., Boston, Maass., 
envelope sealing machines. Capital, $25,000. I. 
Burrows is Treas., Boston, Mass. : 

The August Fetue & Sons Co., Buffalo, N. Y.: 
iron, steel and other metals. Capital, $50,000. In- 
corporators: August L. Fetue, George R. Feine, and 
Charles F. Feine 

The Atlas Crucible 
tools, ete. Capital, 
Edward Burgess, Charles P. 
Hunter, all of Dunkirk 

The Coates Commercial Car Co., Goshen, N. Y.; 
all kinds of- conveyances. Capital, $250,000. In- 
corporators: Robert Gibson, Jr., L. Barton Case, 
Powell Crichton and George P. Morgan. 


Steel Co., Dunkirk, N. Y.; 
$300,000. Incorporators, 
Burgess, Arthur H. 


The Hoblitt Co., Boro. Manhattan, N. Y.; automatic 
picture machines. Capital, $150,000. Incorporators: 
Frederick M. Hoblitt, Richard H. Long, and Charles 
R. Demarest, all of 84 William St. 


The Ahlstrom Automatic Embroidery Machine 
Co., Manhattan, N. Y.; embroidery machinery 
Capital, $100,000. Incorporators: J. F. Moroney, 
Brooklyn, J. A. Newman and C. L. Grad, Manhattan 

The Ideal Coupling Mfg. Co., Manhattan, N. Y.; 
compression shaft couplings and Capital, 
$10,000. Incorporators: Edmond 8. Gibson, George 
E. R. Rothenbuecher, and William Lenz 

The Orteig & Loveday Co., Inc., Manhattan, 
N. Y., automobiles. Capital, $20,000. Incorpora- 
tors: George R. Loveday, Jules P. Orteig, and Eugene 
Orteig. 


tools. 


The Stationary & Marine Motor & Supply Co., Boro 
Manhattan, N. Y.; Capital $50,000 
Incorporators: T. Lillis, Grassy Point, T. B. Taylor, 
Port Washington, and F. W. Knipscher, Boonton, 
N. J. 

The Munsing Tractor Co., Manhattan, N. Y.; 
automobiles. Capital, $600,000. Incorporators: 
Isaac L. Skeith, Clarence M. Johnson, and Herman 
C. Kluge. 

The Golden Steel Co., Manhattan, N. Y.; steel, 
iron, ete. Capital, $10,000. Incorporators: Asher 
Golden, 456 Fourth Ave., New York, A. Breitbard, 
220 Broadway and Theodore Siegel. 

The Schoen-Badkin Co., Manhattan, N. Y.; 
metal work. Capital, $5000. Incorporators: Chas. 


machinery 
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Schoen, Woodside, Queens Co., N. Y., Louis Schoen, 
and John H. Badkin, Hackensack, N. J. 


The Niagara Multiple Typewriter Co., Niagara 
Falls, N. Y.; typewriters. Capital, $75,000. In- 
corporators: G. 8. Slingerland, J. Goffin, and J. F. 
Zeifang, Niagara Falls 


The Peekskill Hydre-Aeroplane Co., 
N. Y. Capital $12,000. Incorporators 
Brown, Amos Purdy, and Alexander Bruce 


Peekskill, 
Julius 


The Shaefer Decker Co., Rochester, N. Y.; auto- 
mobilés. Capital, $50,000 Incorporators: C. P, 
Huse Schoelkopf, Charles F. Schaefer, Frederick 


J. Decker, and James B. Sharley 


The New York Motors, 
manufacturers of motors 


Inc., Syracuse, N. Y.; 
Capital, $10,000. In- 
corporators: Ernest W. Lawton, Theodore Young, 
and Charles 8S. Brown. 

The Carlton Machine Co,. Syracuse, N. Y.; safety 
Capital $100,000. Incorporators: F. A. 
D. MeCarty, and E. C. Britcher, Syra- 


appliances 
Carlton, P 
cuse, N. Y 

The Blore Mfg. Co., Camden, N. J.: coin slot 
vending machines. Capital, $15,000. Incorpora- 
tors: J. P. Blore, E. Burrough, 120 Arch St., Camden, 
and O. E. Day, Collingwood, N. J 


The W. 8. Motor Co., Newark, N. J.; motor ve- 
hicles. Capital $300,000. Incorporators: J. M. 
Woods, C. H. Tebbets, and L. F. Fester 


The Art Craft Fixture Co., 308 Washington St., 
Newark, N. J.; lighting fixtures. Capital, $50,000. 
Incorporators: C. M. Hickman, 308 Washington St., 
Newark, F. J. Holmberg, 193 Washington St., De 
Witt Van Note, 308 Washington St., and F. C. Jaeger. 


The Recording Calculator Co., 227 Main St., 
Orange, N. J.: recording calculating machines. 
Capital, $125,000. Incorporators: L. M. Sanders, 


L. M. Sanders, Jr., and J. 8. MeNutt, all of Orange, 
N. J 

The Saunders Auto Supply Co., 
locks, Capital 
Incorporators: C. J. Robinson, 8. W. 
A. Blakely, B. V. Selby and Isham F. 


Cleveland, Ohio; 
auto lever parts and accessones 
$10,000 
Sparks, J 
Allen. 

The Mfg Co., 
Ohio, washing machines and other household ap- 
phances and supphes. Capital $80,000. Incorpor- 
ators: John C. Hermann, Fred Zuenker, Wilham J. 
McCauley, W. M. Beinhart, and Gabriel Wolff 

The American Water Motor Co., Columbus, Ohio; 
water motors, hydraulic engines and appliances 
Capital, $20,000. Incorporators: L John 
Lewis, E. A. Lewis, M. E Lewis 

The Farmers’ Agricultural Machinery Co., Mason, 
Ohio; implements and machinery. Capital, $10,000. 
Incorporatcrs: L. W. Witham, J. Lee Thompson, 
J. W. Buck and J. A. Rebold 

The Rapp Mfg. Co., 
automobile, gas 
Capital, $15,000. Incorporators 
Clifford D Samuel L 
Hankison and Chester D. Few 

The Abrams Orton Mfg. Co., Wadsworth, Ohio; 
heating appliances and gas regulators. Capital, $18,- 
000. Incorporators: M. A. Abrams, H. L. Orton, 
William Bolich, “larence Abrams and R. C. Martin 
Mfg. Co., Michigan, Ind., 
Capital, $50,000; sheet metal goods. Incorporators: 
B. E. Thompson, G. Schelling, G. H. Scott 

8S. A. B. Co., South Bend, Ind.; merchandise. 
Capital, $35,000. Incorporators: T. D. Stagg, 8. R. 


Cincinnati American Cincinrs*i, 


Lewis, 
Lewis, and 8. J 


Toledo, Ohio; spark plugs, 
gsaoline engine accessories. 
Samuel W. Rapp, 


Thorburn, Otto L. 


and 


Stone, 


Sniedel-Thompson 


Arbogast and H. Brown 

The R. & 8S. Manufacturing Co., Chicago, IIL; 
mechanical devices. Capital, $5000. Incorporators: 
Sigmund Rosner, Charles Solomon, and M. Bryan 


The Signal Co., Chicago, IIl.; signals and electrical 
Capital, $50,000 Incorporators: J 
Greve, and W. Smith 


appliances 
MeFell, C 
The Van Liew Miners Lamp Co., lamps, Chicago, 
ll Capital, $25,000 Incorporators: Willard V 
Conkey Abraham E. Conkey, and Frank J. Horgan 
The Stay Lock Co., 
$10,000. Incorporators: R. L 
gomery and A. W. Williams. 
The American Safety 


Chicago, Ill; locks. Capital, 
Funk, James Mont- 
Valve 


Co., Chicago, Il. 
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machinery, tools and implements. Incorporators: N. 
P. Bigelow, L. T. Walker and C. L. Sentz. 


The Auto Rrefngeration Co., Chicago, IIL, refriger- 
ating machines. Capital $600,000. Incorporators: 
C. G. Hawley, J. R. Lefevre and E. F. Wilson. 


The Joseph Reid Gas Engine Co., Los Angeles, 
Calif., gas engines. Capital, $10,000. Incorpora- 
tors: S. R. Shoup, A. B. Ritchey, and George D. 
Murray 

The Rudolph-Myers Mfg. Co., San Jose, Calif., 
instruments. Capital, 
Rudolph, B. W. 


machinery and musical 
$100,000. Incorporators: O. A. 
Myers, and J. H. Levy. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The Corinna Mfg. Co., manufacturer of woolen 
goods, Corinna, Maine, has started work on the con- 
struction of a new plant.. The main building will be 
52x120 ft., of brick. Noted June 6. 

The Kern Packing Co., East Maine, 
Portland postoffice, has had plans prepared for a 
packing plant, 60x100 ft., a rendering plant 42x50 ft., 
The buildings will be of 
Bstimated cost, $50,000. 

M. Kern is mgr. 


Deering, 


and a garage 50x60 ft. 
brick, with cement floors. 
F. M. Churchill is arch. F. 
The plant of the National Fibre Co., 
port, Maine was almost entirely destroyed by fire, 
July 11. Loss, $5000, 
The Bates Co,. shirt 
Maine, has begun work on the erection of an addition 
to its plant, which will double its capacity. 
Andover, Mass., has had 


Kennebunk- 


manufacturers, Lewiston, 


The Tyer Rubber Co., 
plans prepared for the construction of two new mills, 
approximately 60x304 ft. The structures will be 
three stories high, of brick and steel. Charles T. 
Main, Boston, is the arch. 

The planing mill at the lumber yard of the George 
McQuesten Co., 170 Border St., Boston, Mass., was 
destroyed by fire, July 9. Loss, $75,000. 

The wood turning factory of D. G. Scranton, 81 
and the three-story building 
at 77-79 State ,St., occupied by the Cambridge 
Plating Co. and John Shaw & Sons, wood turners, 
were damaged by fire, July 8. Loss, $11,000. 


State St., Boston, Mass., 


Thomas E. Nye, Needham, Mass., manager of the 
Nye Knitting Mills has purchased the Nichols fac- 
tory on Spruce St., Winchendon, Mass., and will 
equip it for the manufacture of sweaters, jerseys, and 
bathing suits. 

The carriage factory of Green Bros., 37 Southamp- 
ton St., Roxbury, Mass., was damaged by fire, July 
10 Loss, $6500. 

The Attawaugay Co., Norwich, Conn., manufac- 
turer of cotton goods, will erect a new weave-shed, 
106x170 ft., one story high. 

MIDDLE ATLANTIC STATES 

Construction work has begun on the plant for the 
Chalmers Knitting Co., at Amsterdam, N. Y. The 
mill will be 270 ft. long, and four stories high. A 
two-story boiler house, a three-story drying building 
and a one-story dye-house are also be erected. 
Noted June 27 

The Binghamton Lounge Co., Binghamton, N. Y., 
has awarded the contract for the erecting of a large 
addition to its:plant to cost $35,000. 


The Binghamton Paving Block Co., Binghamton, 


N. Y., recently incorporated at $150,000, will begin 
the construction of a plant. The estimated cost is 
$100,000 


The Saniseal Underwear Co., Fort Plain, N. Y., 
has filed incorporation papers, and will construct a 
plant for the manufacture of knit underwear. C. H. 
Fisher is a director. 

Zinsser & Co., 
on-Hudson, N. Y., are planning for the construction 
of a new plant to replace the one recently destroyed 
by fire. Noted June 20. 

The Rockwell Silk Mills, Matteawan, N. Y., will 
a new factory on Dewint St., Fishkill Land- 


chemical manufacturers, Hastings- 


erect 
ing, N. Y. 
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The mill of Camp Bros., manufacturers of veneer, 
New Berlin, N. Y., was entirely destroyed by fire. 
The loss is estimated at $10,000. 

The plant of the Grief Bros. Cooperage Co., Adams 
Ave. and 26th St., Niagara Falls, N. Y., was des- 
troyed by fire, July 6. Loss, $40,000, partly covered 
by insurance. The plant will be rebuilt. 

The Central Clay Products Co., manufacturer of 
paving bricks, North Tonawanda, N. Y., has had 
plans completed and will start work at onee on the 
construction of a new plant at Beach Ridge. Noted 
June 20. 

The Wildt Organ Co., Poughkeepsie, N. Y., will 
erect a new plant. Noted May 9. 

The Defender Photo Supply Co., Rochester, N. 
Y., has received a permit for the construction of a 
new factory on Driving Park Ave. It will be 61x384 
ft., and will cost $26,000. Noted June 13. 

Kellam & Shaffer, Schenectady, N. Y., recently in- 
corporated, will erect a plant at that place to manu- 
facture concrete shingles. 

The Clark Textile Co., Schuylerville, N. Y., has 
completed plans for the enlargement of its plant, 
which will double the capacity. 

The oil plant of H. Sonneborn Sons, at Belleville, 
N. J., was destroyed by fire, July 7. Loss, $200,000. 

The Salisbury Worsted Mills, Camden, N. J., have 
started the construction of a new plant, which will be 
two stories high, 45x155 ft. 

The Art Novelty & Covering Co., Irvington, N.- 
J., is considering plans for the erectian of a two- 
story brick factory at Clinton Ave. and 21st St. 

The Didier-March Co., manufacturers of fire- 
brick, Keasby, N. J., will soon start the construction 
of a new plant to replace the one recently destroyed 
by fire. The estimated cost is $300,000. 

Cawley-Clark & Co., manufacturers of paint, New 
ark, N. J., will erect an addition to its plant, 102x164 
ft., one-story high. Estimated cost, $25,000. 

The Cheseborough Vaseline Works, Perth Amboy, 
N. J., will soon start work on the erection of a new 
filtration plant. It will be two stories high, of brick, 
and cost $10,000. 

Charles E. Shedaker & Sons, 
shirts, Philadelphia, Penn., have purchased property 
at Tenth and Lombard Sts., and will erect a five-story 
It will be 35x66 ft., and will cost 


manufacturers of 


brick, factory 
$16,000. 

The finishing department of the Westmoreland 
Chemical & Coloring Works, 22nd St. and the rail- 
road tracks, Philadelphia, Penn., was damaged by 
fire, July 10. Loss, $6000. 

The drying building at the Blabon Oil Cloth Works, 
Philadelphia, Penn., was damaged by fire, July 10. 
Loss, $3000. 

The plant of the H. 8S. Eckels Co., Inc., manufac- 


turer of embalming fluids, 1922 Arch St., Philadel- 


phia, Penn., was damaged by fire, July 12. Loss, 
$3000. 
George J. Bippus, arch., Administration Bldg., 


Pittsburgh, Penn., 1s preparing plans for a building 
for the H. J. Heinz Co., preserve manufacturer, 256 
West St. Estimated cost, $40,000. 

The Shamokin Knitting Mills, Shamokin, Penn., 
contemplate the construction of a dyeing and finish- 
ing plant at Snydertown, Penn. 

Bids are being received by the Crown Knitting 
Co., Topton, Penn., for the construction of a new 
The estimated cost is $6000. 

The chemical plant at the works of the Williams- 
port Staple Co., Williamsport, Penn., was destroyed 
by fire, July 11. Loss, $30,000, with no insurance. 


two-story factory. 


Holsom's Crate Mill, at Georgetown, Del., was 
destroyed, by fire, July 10. Loss, $12,000, with no 
insurance. 

The Fleischman Co., distillers, Baltimore, Md., has 
had plans prepared for the erection of a four-story 
tactory and a two-story boiler house at Monument and 
Consitution Sts. The buildings will be of brick and 
stone and will be used for the manufacture of vinegar. 

The contract to construct a factory for the Jones 
Cold Store Door Co., Hagerstown, Md., manufac- 
turer of refrigerator doors, has been awarded. The 
main building will be 44x120 ft., with two wings, 30x 
75 and 20x135 ft., respectively. 
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SOUTHERN STATES 


The Atlantic Bitulithie Co., Richmond, Va., con- 
templates the construction of a new factory, esti- 
mated to cost $40,000. 


The West Virginia School Furniture Co., will in- 
stall a 100-hp. boiler, a 65- to 85-hp. engine, dry 
kiln, saws, planers, etc., in its plant at 17th St. and 
Second Ave., Huntington, W. Va. 


The Owens Eastern Bottle Co., Toledo, Ohio, has 
awarded contracts for an 80x270-ft. factory and a 400x 
400-ft. warehouse, at Wheeling, W.Va. The build- 
ings will be of structural iron, and are estimated to 
cost $50,000. They will be equipped for the manu- 
facture of glass bottles. Noted Apr. 11. 


The Seaboard Feed & Produce Co., Henderson, 
N. C., has awarded contracts for a three-story, 
40x90 ft. mill, estimated to cost $4200. 


The Ella Mfg. Co., Shelby, N. C., has awarded the 
contract for a new factory, estimated to cost $20,000. 
It will be equipped with 5184 spindles and 126 looms. 
Noted June 5. 

The Thread Mills Co., Spray, N. C., is installing 
new machinery in three textile plants which it pur- 
chased recently. 

The Palmetto Silk Hosiery Co., recently incor- 
porated with a capital of $25,000, will build a mill at 
Columbia, 8. C. Hunter A. Gibbs and W. Anderson 
Clarkson, Columbia, are interested in the company. 

A three-story additoin,’ 342x105 ft. is being built 
at the Glenwood Cotton Mills, Easley, S.C. It will 
be equipped with 20,000 spindles and 560 looms. 

The Fort Motte Cotton Oil Co. will enlarge its 
cottonseed-oil mill an. install an air-blast ginnery, 
at Fort Motte, 8. C. 

The Armour Fertilizer Works, Chicago, IIl., will 
enlarge their plant at Augusta, Ga. Estimated cost, 
$5000. 

The Holland Gin & Lumber Co., recently incorpor- 
ated with a capital of $10,000, will build a cotton gin 
and a planing mill at Boston, Ga. The gin will have 
a daily capacity of 75,000 bales. J. D. Holland is 
gen. mgr. 

The Bibb Mfg. Co., Macon, Ga., will build a new 
mill at its plant, and install 17,000 spindles, with card- 
ing machinery. 

‘The Arcadia Citrus Fruit Exchange has purchased 
and will remodel the packing plant of D. N. Barco, 
at Arcadia, Fla. 

A. R. and I. Addison, Montgomery, Ala., contem- 
plate establishing a factory at Tampa, Fla., for the 
manufacture of mattresses. 

F. L. Matthews, Hattiesburg, Miss., has awarded 
contracts for a cotton compress to be built at Attalla, 
Ala. The plant will have a daily capacity of 1000 
bales of cotton, and is estimated to cost $40,000. 

The Cedar Creek Mill Co. has built a factory at 
Brewton, Ala., and will install machinery for the man- 
ufacture of sashes, doors and blinds. 

The Jefferson Fertilizer Co., Brown-Marx Bldg., 
Birmingham, Ala., will build a cottonseed 
plant in connection with its fertilizer factory at 
The new plant will be of steel con- 
J. C. 


meal 


Bessemer, Ala. 
struction, and is estimated to cost $150,000. 
Whittlefield is pres. 

E. N. Purdy, Albemarle, N. C., contemplates the 
establishment of a furniture factory at Decatur, Ala. 

The Lynnville Mill & Elevator Co., Decatur, Ala., 
will build and equip a flour, meal and grist mill. 
J. H. Barry is mer. 

H. D. Ussery contemplates the establishment of a 
plant at Prattville, Ala., for the manufacture of jugs, 
jars, flowerpots, and other clay products. 

W. W. Hood is building a canning factory and cane 
mill at Moselle, Miss. 

The Pittsboro Gin & Mfg. Co., recently 
corporated at Pittsboro, Miss., with a capital cf 
$10,000, will build a mill estimated to cost $1000. 

The De Soto Gin Co., capital $10,000, will build a 
cotton gin at Mansfield, La. J. C. Yarborough is 
pres. 

The Pilot Mountain Mfg. Co. is preparing to erect, 
lumber mills at Harriman, Tenn. 

The Excelsior Lumber Co., Memphis, Tenn., will 


In- 
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establish a box factory and lumber mill at Sturgis, 
Miss. W. T. Pride, Memphis, is pres. 

The Newport Product Co. plans the construction 
of a one-story mill at Newport, Tenn., for the man- 
ufacture of bolted corn meal. 

The Ridgedale Processing Co. has bought a site at 
Ridgedale, Tenn., and will build a factory for mer- 
cerizing cotton products. The company is capital- 
ized at $75,000, and is controlled by the Coosa Mfg. 
Co., Piedmont, Ala. 

The Farmers’ Gin & Grain Co., organized with a 
capital of $50,000, will build a cotton oil mill at Hick- 
man, Ky. 


The John Diebold & Sons Stone Co. will build a mill . 


at 16th and Arbegast Sts., Louisvilie, Ky., to replace 
that recently destroyed by fire. Estimated cost, 
$18,000. 

A. J. Baker and J. H. Mays, Marion, Ky., will 
build a flour mill. Elevating and power equipment 
will be required. 

George Tomlinson, Winchester, Ky., has bought 
a ten-acre site and will build two-story, 82x208-ft. 
factory for the manufacture of hogsheads. Noted 
Apr. 25. 

MIDDLE WEST 

The Imperial Furniture Co., Grand Rapids, Mich., 
has awarded the general contract for the construction 
of a four-story and basement factory, 40x50 ft., 
estimated to cost $25,000. 

The L’Anse Bay Lumber Co., L’Anse, Mich., con- 
templates the construction of a new saw mill. Thom- 
as Tracy is secy. and treas. 

The Michigan Paper Co., Plainwell, Mich., has 
awarded a contract for a three-story and basement 
paper mill, estimated to cost $75,000. D. J. Albert- 
son, 305 East Main St., Kalamazoo, Mich., is arch. 

The Toledo Glass Co., Toledo, Ohio, has had plans 
prepared for a new bottle factory, 100x560 ft., esti- 
mated to cost $200,000. The building will be of 
brick, one story high. 

Charles E. Miller, Anderson, Ind., is building a 
three-story addition to his plant, to be used for the 
manufacture of auto and motorcycle inner tubes. 

WEST OF THE MISSISSIPPI 

The cement veneer plant of the Sherman Box & 
Paper Co., Ninth and Murphy Sts., Des Moines, 
lowa, was destroyed by fire, July 11. Loss, $12,000. 

Fire damaged the plant of the Eliott Milling Co., 
Elliott, Iowa, to the extent of $12,000. 

The planing mil of A. Hunztinger, Iowa City, 
Iowa, was destroyed by fire. Estimated loss, $12,000 

The Auto Tire Sales Co., St. Paul, Minn., 1s re- 
modeling its present building at 115 West Sixth St. 
A. P. Jungck is mer. 

The Fremont carriage factory, Fremont, Neb , re- 
cently damaged by fire, will be rebuilt. 

The laundry building and electric light plant at 
Ashelman’s Resort, Fargo, N. D., were destroyed by 
fire, July 8. Loss, $3000, with no insurance 

The Wallace Adjustable Bed Co., Fort 
Ark., has removed its headquarters to St 
Mo. The company will either remove its plant to 
St. Louis or establish a new branch plapt. 

Clay & Co., Little Rock, Ark., are consideringthe 
construction of a creosoting plant for railroad ties 
at Pine Bluff, Ark. 

The Coca-Cola Bottling Works, Markham 
Little Rock, Ark., were damaged by fire, July 10. 
Loss, $2000. 

E. S. Dudley, Russelville, Ark., will erect a box 
and crate factory. 

The Daingerfield Cotton O:l Co., Daingerfield, Tex., 
has increased its capital stock from $20,000 to $40,000 
and will make improvements to its plant. 


Smith, 
Louis, 


St., 


George H. McFadden & Bros. wiil erect a cotton 
compress at Galveston, Tex., to cost $100,000. A 
site for the proposed plant between Thirty-seventh 
and Fortieth Sts., has been purchased. 

Leo J. Kelim will erect a flour mill at Loveland, 
Colo., to cost $30,000. 

The Arkansas Packing Co., Pine Bluff, Ark., will 
erect a packing and refrigerating plant to cost $125,- 
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000. Complete equipment will be required. Simon 
Whitestone is mgr. 
R. Y. Audd & Suns, Chicotah, Okla., will establish 


a cannery. 
WESTERN STATES 

George W. Craig, Ogden, Utah, has awarded the 
contract for the erection of a canning plant at Tre- 
monton, Utan. The structure will be 80x150 ft. 
Estimated cost, $30,000. 

The sawmill of Broughton & Eager, on the south 
fork of Touchet River, 15 miles from Dayton, Wash., 
was burned, July 6. Loss, $7000. 

The sawmill and shingle mill of E. Mohlberg, at 
St. Clair Lake, nine miles east of Olympia, Wash., 
were destroyed by fire, July 3. 

The T. H. Williams & Co., Snohomish, Wash., 
will put up a shingle mill, to be followed later by a 
sawmill on their land about 25 miles from Tacoma, 
Wash. 

Eastern capitalists are organizing a corporation 
which will spend $500,000 for the erection of a paper 
plant at Seattle, Wash. James Grant, Kalamazoo, 
Mich., is interested. 


A consolidation has been effected between the Am- 
erican Mfg. Co. and the Iceless Refrigerator Co., both 
of Spokane, Wash., under the name of the Empire 
The new company within the next year will erect a 
$100,000 plant to care for both enterprises. Incor- 
poration papers for the new company for $750,000 
were filed July 5. Charles Kik is pres., Thomas Hye, 
secy., and W. H. Plummer, gen. counsel. 

W. Hickey and William Kilroy, Vancouver, B. C.., 
have purchased a site at Sumas, Wash., on which to 
erect a cement plant. 


The Klickitat Mineral Springs Co., Wright, Wash., 
has purchased several lots at Lyle, Wasn., and will 
move its business there. A large bottung plant will 


be erected. 

The Magnoha Steam Laundry Co., Albany, Ore., 
is planning to make extensive improvements and ad- 
ditions to its steam laundry plant. 


“J. K. Armsby, San Francisco, Calif., is preparing 
to establish a cannery at Dallas, Ore. 

The Tidewater Lumber Co., Eugene, Ore., recently 
organized, has acquired a tract of timber land at 
Florence, Ore., and will erect a large sawmill plant 
with a capacity of about 300,000 ft. of lumber per day. 

The Field Bros., 
site at Monroe, Ore., 
manufacturing plant 


Eugene, Ore., have acquired a 


and will erect a brick and tile 


A new machine shop 1s being installed by the 
Bradshaw-Kimball Co., Inc., Marshfield, Ore 

The Wrench Co., Portland, Ore., 
commenced work on its proposed factory. 

The Klamath Mfg. Co., Kalmath Falls, Ore., has 
purchased the box manufacturing plant at Shipping- 
ton, Ore., owned by the California Fruit Canners’ 
Association. The new owners are planning to en- 
large the plant and to establish a sawmill plant in 
connection with it. 

The Ames-Harris-Neville Co., Portiand, Ore., has 
broken ground at Fifteenth and Hoyt Sts., Portland, 
for the erection of a plant for the manufacture of 


Universal has 


bags, tents, and twine 

The Standard Brick & Tile Co., Colton, Calif. 
recently incorporated with a capital stock of $100,000 
has acquired a site at Colton and will erect a brick 
and tile manufacturing plant. C. A. Rolfe is pres., 
and E. F. Van Luven is secy. 

The Kieselghur Co. of America, Lompoc, Calif., 
will erect a plant at Lompoc for handling the product 
of its diatomaceous earth, which is used as a substi- 
tute for asbestos and magnesium. Frank J. Bingham 
and P. 8. Annelze are interested. 

8. Tilden Norton, Title Insurance Bldg., Los Ange- 
les, Calif., is preparing plans for a l-story brick face 
tory on Tennessee St. for the Imperial Cotton Works, 
130x120 ft 

The Linen Laundry & Supply Co., Boyd St., Los 
Angeles, Calif., will build a two-story reinforced con- 
crete addition to its steam laundry plant. W. J. 
Saunders, arch., Wright & Callender Bidg., Los 
Angeles, is preparing plans. 
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The Pacific Kelp Mulch Co., Los Angeles, Calif., 
“has been incorporated with a captial stock of $500,- 
000 by R. A. Guthrie, E. K. Kapp, and John F. Poole. 
The company will erect a plant at Los Angeles for the 
purpose of converting kelp into fertilizer. 

The White-Mead Co., San Diego, Calif., recently 
incorporated, is planning for the establishment of a” 
lumber yard, paint and building material supply 
house at San Diego. W.H. Mead and C. G. Hol- 
dridge are among the incorporators. 


The Meamber Bros., proprietors of the Yreka 
Bottling Works, Yreka, Calif., have purchased 
property in Montague, Calif., and will remove the 
bottling works there. A cold storage plant will be 
erected. 

The Akers-Watt Oil Heating & Mfg. Co., Lamar, 
Mo., are considering erecting a factory in Stockton, 
Calif. The company will spend $100,000 on its 
plant. H. H. Akers is mgr. 

The Pacific Sewer Pipe Co. will construct a factory 
at Los Nietos near Whittier, Calif., investing nearly 
$500,000 in the plant and machinery. 


CANADA 


The factory of Glaiser & Leinberger, manufacturers 
of parlor frames, Hanover, Que., was damaged by 
fire, July 8. Loss, $2000. 


The Canadian Consolidated Rubber Co., Montreal, 
Que., will erect a new plant at Berlin, Ont. The plant 
will cost about $250,000. 

The large sawmulls of William Laking completely 
destroyed by fire, July 1 at Haliburton, Ont , wil! be 
rebuilt as soon as possible. All new machinery will 
be needed. Noted July 18. 

The Canadian Cement Co. 1s planning the construc- 
tion of a $1,000,000 plant at Medicine Hat, Atla. 

The Canadian Jewett Refrigerator Co., Ltd., has 
been incorporated with a capital stock of $50,000 by 
Edgar B. Jewett, John E. Jewettand Robert F. Buckley 
of Buffalo, N. Y., as provisional directors, and will 
build a plant for the manufacture of refrigerators 
near the International Bridge, Bridgeburg, Ont 








BusINEss [TEM 


The Warner & Co., Cleveland, Ohio, 
have opened a Boston Office at 8 Oliver Street, under 
the of H. 8S. Kinsley. Mr. Kinsley 
will look after all the New England territory. He 
has been with The Warner & Swasey Co. for over 


Swasey 


management 


seven years and has just been transferred from their 


New York Office. 








TRADE CATALOGS 


The Tool Works, Hartford, 
Catalog, Bench Filing, Machine, illustrated, 6 pages, 


Robinson Conn , 
3x6 in 

The Brady Tool Co., Bridgeport, Conn., Catalog, 
Red E. Tools and Hill Machine Dogs, illustrated, 
25 pages, 34x64 in 

Oxweld Acetylene Co., 79 Wall Street, New York; 
Catalog, Apparatus for cutting and Welding Metals, 
illustrated, 20 pages, 7x104 in 

The Alexander Milburn Co., Baltimore, Md., 
Catalog, Oxy-Acetylene Weldiig and Cutting Ap- 
paratus, illustrated, 19 pages, 6)x9} in. 








CatraLocs WANTED 
J. du Amaral Castro, Box 1620, New York City, a 
Brazilian engineer and merchant, who has just opened 
a New York office, desires catalogs of firms seeking 
Brazilian business. Those ‘nterested are requested 
to send 2 copies of each catalog, one in Spanish, if 
available, accompanied with export prices. 








FORTHCOMING MEETINGS 


American Institute of Metals (formerly American 
Brass Founders Association) Annual Convention, 
Sept. 24, 25, 26, Hotel Iroquois, Buffalc, N.Y. W. 
W. Corse, Secretary, Buffalo, N. Y. 
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American Foundrymen’s Association. Annual 
convention, Buffalo, N. Y., Hotel Statler, Sept. 24,¢ 
25, 26. Richard Moldenke, Watchung, N. J. 

The Institute of Operating Engineers. Regular 
meeting second Thursday of each month, Engi- 
neering Societies Building, New York City. H. E. 
Collins, secretary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical Engineers. 
Monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 29 West Thirty-ninth St New 
York City. 

Boston Branch National Metal Trades Associa- 
Monthly meeting on first Wednesday of each 
month. Young’s Hotel. D. F. 8. Clark, secretary, 
141 Milk St., Boston, Mass. 


tion. 


Providence Association of Mechanical Engineers. 
Monthly meeting fourth Tuesday each month. J. A. 
Brooks, secretary, Brown University, Providence, 
R, L. 


New England Foundrymen’s Association. Kegu- 
lar meeting second Wednesday of each month, 
Exchange Club, Boston, Mass. Fred F. Stockwell, 
205 Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Pennsylvania: 
Monthly meeting third Tuesday. Elmer K. Hiles, 
secretary, Fulton Building, Pittsburgh, Penn. 

Superintendents’ and Foremen’s C!ub of Cleveland. 
Monthly meeting third Saturday. Philip Frankel, 
secretary, 310 New England Building, Cleveland. 
Ohio. 


Western Society of Engineers, Chicago, IIL. 
Regular meeting first Wednesday evening of each 
month, excepting July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, Ill. 


Philadelphia Foundrymen’s Association. Meet- 
ings first Wednesday of each month. Manufacturers’ 
Club, Philadelphia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 


American Society of Engineer Draftsmen. Regu- 
lar meeting third Thursday of each month. Walter 
M. Smyth, secretary, 116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 

— 


























MEN WANTED 
NEW ENGLAND STATES 


ENGINE LATHE HANDS—experienced. Apply 
Sullivan Machinery Company, Claremont, N. H. 


DRAFTSMEN—State experience and salary ex- 
Address Chief Draftsman, General Elec- 
tric Co., Pittsfield, Mass. 


pected. 


ONE MAN wanted in each town to sell automo- 
bile specialty in spare time Add $5 a day to your 


pay Ask Paul Chas. Henry Company, Derby, Conn. 


about the plant. 


AMERICAN MACHINIST 


DRAFTSMEN—Two first class draftsmen at 
once, one with experience on machine design, es- 
pecially textile machinery, and one on machine tools, 
small tools, jigs, etc. State experience and expecta- 
tion. Box 624, Amer. Machinist. 


FOREMAN of sheet metal stamping tool room. 
Must thoroughly understand draw and other die 
work in all detail. State experience, salary, refer- 
ences in first letter. Only first class men with ex- 
ecutive ability need apply. Box 566, Am. Mach. 


OPERATORS AND FLOOR HANDS—One hor- 
izontal boring machine operator, one 60” vertical 
boring machine operator and two floor hands. Ma- 
chine shop manufacturing medium weight special 
machinery. Permanent positions and good wages 
for first class men. Box 563, Am. Machinist. 


A MAN experienced on all kinds of gear problems. 
Must have practical experience with reasonable 
amount of theoretical knowledge, constructive on 
advance work in gear problems, as an assistant to 
the general manager of a large and growing gear 
jobbing business. State age, experience and salary 
expected. Box 575, Amer. Mach. 


CHIEF DRAFTSMAN for a concern manufactur- 
ing small electrical apparatus in large quantities 
Must be experienced in design of interchangeable 
quantity parts, familiar with up-to-date shop 
methods, and must have worked at least one year in 
shop. Full knowledge of English and German 
languages required. State experience in detail, 
also age, nationality, references, and salary ex- 
pected, Address “D,” Box 1574, Springfield, Mass. 


MIDDLE STATES 


SSTIMATOR, strictly high-class of machine time, 
one who is familiar with and can figure on all classes 


of work. Box 532. 


TOOL AND DIE MAKERS—NSeveral first-class, 
accustomed to making moulds for die-castings, good 


salary and permanent. Box 538, Am. Mach. 


TOOL ROOM FOREMAN to take entire chargé of 
tool room for machine shop employing 400 men, best 
of references required. Box 610, Am. Machinist. 

DRAFTSMAN, TOOL AND JIG, man with ex- 
perience on medium sized work. State age and ex- 
perience. Address De Laval Steam Turbine Co., 
Trenton, N. J. : 


MECHANICAL DRAFTSMAN, having 


experience in magnetos preferred, steady position, 
and salary expected. Box 615, 


one 


references 
Machinist. 


state 
Amer. 


MECHANIC with technical training and practical 
Must be familiar with modern map- 
Age 35 to 45. 


shop experience. 
fuacturing methods. 
Box 609 Am. Much. 


Office position. 


MASTER MECHANIC, high-class, to take com- 
plete charge of all machinery and cranes in foundry 
and machine shop, also of all electrical equipment 
Box 531, Am. Machinist. 


DESIGNER for dies and tools for sheet metal 
First-class, thoroughly experienced in this 
Give full particulars in application. 
Box 586, Am. Mach. 


work. 
line. Corres- 
pondence strictly confidential. 

FOREMAN, first class, on essembling machine 
tools, medium work. 
for the right man with rapidly growing company. 
State age, references and salary expected. Box 582, 


Amer. Mach. 


heavy Unusual opportunity 


ASSISTANT FOREMAN—Competent, familiar 
with medium and heavy steam engine manufacture 
Must be first-class mechanic and good production 
State salary wanted and full details. Box 
Machinist. 


man. 


585, Amer 


MACHINISTS—Lathe, horizontal and vertical bor- 
ing mill hands. None but experienced operators need 
apply. State age and experience in detail. Ad- 
dress Superintendent, Snow Steam Pump Works, 


P. O. Box 953, Buffalo, N. Y. 


Vol. 37, No. 4 


OPERATORS—Two first-class horizontal boring 
machine operators, rate 37 to 39 cents per hour. Also 
a few bench and floor hands on machine tool work. 
Permanent positions and good opportunity for first- 
class men. Box 525, Am. Machinist. 


DRAFTSMAN with practical experience in de- 
signing and making high grade punches and dies. 
Excellent opportunity. Write stating age, nation- 
ality and salary expected by letter only to Draftsman, 
Box 120-617 Sixth Ave., New York City. 


ASSISTANT FOREMAN for a foundry producing 
a line of light grey iron castings. A man whose duty 
it will be to discover the causes of defective work 
and remedy same. State age, salary expected and 
references. Box 613, Amer. Machinist. 


SALESMAN—We have good opening for ener- 
getic mechanic with business ability and familiar 
with press and die work as salesman on the road. 
Compensation commensurate with ability. Address 


stating experience. Box 621, Amer. Machinist. 


MACHINE DESIGNER with shop experience 
wanted in a plant in small town in Schuylkill Valley 
of Eastern Pennsylvania. Advertisers design and 
build their own special machinery. Permanent po- 
sition to satisfactory man. Box 535, Am. Machinist. 


MECHANICAL DRAFTSMAN, experienced in 
the design of tools for sheet metal drawing, cutting 
and forming. Must be good practical man. State 
experience, salary expected and when available. 
Address Mr. Jensen, 572 Potomac Ave., Buffalo, 
N. Y. 


CAPABLE MAN to assist planning and to 
superintend and manage shop and building of 
medium light and heavy, high grade machinery for 
Ohio. An attractive proposition for permanent 
position to a capable, experienced mechanical engi- 
Office men, clerks or those not filling responsi- 
Box 616, Am. Mach. 


neer. 
ble positions need not apply. 


PRODUCTION MANAGER experienced in mod- 
ern factory management for quantity production of 
direct current machinery in factory employing 400 
hands where continual increase in business. has 
strained existing methods. Capable of taking charge 
of orders from receipt until machinery is shipped. 
Reply must give previous experience, age, salary ex- 
pected. Box 564, Am. Machinist. 


FIRST-CLASS machinists, toolmakers, die sink- 
ers, lathe, planer, drill press, screw machine, boring 
and milling machine operators, wood and metal 
pattern-makers, brass polishers, buffers, finishers, 
millwrights, hammermen and blacksmiths, who wish 
to increase their opportunities, to register with the 
free Employment Department of the National Metal 
Trades Association, New England Building, Cleve- 
land, Ohio. 


ASSISTANT MECHANICAL ENGINEER—Un- 
usual opportunity, with substantial, aggressive 
young compaay (manufacturers’ labor saving ma- 
chinery) for competent man between 28-35, with 
expenenc® preferably as machinist, draftsman, mill- 
wright or in erection work. Position would require 
some traveling, and salary to begin would be $125 
per month. Opportunity limited only to ability. 
State fully places and periods of employment, and 
dates in each instance. Address ‘ Labor Saving 
Machinery,”” Box 573, Amer. Mach. 


OPERATORS—The Monotype School is main- 
tained to train young men to meet the constant de- 
mand for operators of our type casting and com- 
posing machine; these operators do so well that we 
receive more applications for places than can be 
filled; these qualifications carry most weight: Com- 
mon sense, automatic machinery experience, printing 
office experience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who furnish 
the same information about themselves, and mention 
this paper. Lanston Monotype Machine Co., Phila- 
delphia. > 


SUPERINTENDENT—first class to take charge 
of old established factory manufacturing large line 
of nickel plated household table and kitchen ware. 


July 25, 1912 


Must have experience in the working of sheet metals, 
copper, brass and aluminum, handling of help, and 
be able to produce at lowest possible costs. In 
answering enclose references, state age, experience, 
where present employed, and length of service in 
present position. All answers treated strictly con- 
fidential, and references will be returned. State 
salary expected. Address “Manufacturer” Box 591, 
Amer Machinist. 


ASSISTANT SUPERINTENDENT, thoroughly 
experienced, under 45 years old, to take charge in 
manufacturing establishment in an eastern State, 
making a specialty of sheet metal stampings princi- 
pally for automobiles, including heavy and difficult 
drawing and forming work. Only a man who has 
had a number of years expernence in this line of work 
and is temperate in his habits, thoroughly reliable, 
capable of handling men and getting out the work 
satisfactorily will be considered. Position is a very 
desirable one with a splendid future for the right 
man. Address, Manufacturer, Sheet Metal Stamp- 
ings, Box 590, Am. Machinist. 


SOUTHERN STATES 


25 PROFILE AND MILLING MACHINE 
HANDS. 30 cents per hour with steady work; wire 
when available. Address, The Universal Stenotype 
Co., Owensboro, Ky. 


INSTRUCTOR, competent in shop work. Salary, 
$900 for nine months work. State experience and 
education to Professor Wiechardt, University of 
Florida, Gainesville, Fla. 


WESTERN STATES 


TOOL DRAFTSMAN, first class, one that has 
served his time in the machine shop. Box 607, Am. 
Machinist. 


INSPECTOR—Experienced, for automobile work 
Please state experience, age and wages expected. 
Box 601, Am. Machinist. 


DRAFTSMAN—first-class mechanical man with 
shop experience. Age not under twenty-eight years. 
Box 592, Amer. Machinist. © 


MAN to take charge of small machine shop in 
Chicago. Rare chance for a good man to grow up 
with a good company. Box 593, Amer. Mach. 


TOOLMAKERS AND MACHINISTS, steady 
employment, good wages—no troubles. Indiana Die 
Casting Development Company, 311 McGill St., 
Indianapolis, Indiana. 

STENOGRAPHER with factory experience in 
time rate or piece rate setting. His work will be 
directly under the factory superintendent collecting 
time rate of all machine operation. Box 608, Am. 
Machinist. 

FOREMAN—Man with experience in drawing, 
stamping and forming sheet metal in copper, brass 
and steel on single and double acting and toggle 
drawing presses. Man that has had experience as 
machinist and die maker preferred. In replying 
state experience. The Ireland & Matthews Mfg. 
Co., Detroit, Mich. 


MEN WANTED—Because of the rapid growth 
in our business we are constantly on the lookout 
for keen, able and practical men in the various de- 
partments of our works. For men above the av- 
erage such positions offer splendid opportunities. 
In addition to our assembling rooms, we operate our 
own machine shops, drop forge plant, foundries and 
body works and invite correspondence from men 
whose experience convinces them that their abihty 
is above the ordinary. One-third of our present 
employees have been with the management of this 
company from eight to twenty-six years. Address: 
“Factory Manager,” The Thomas B. Jeffrey Com- 
pany, Kenosha, Wisconsin. 





Positions WANTED 
NEW ENGLAND STATES 


MASTER MECHANIC, technical graduate with 
three year's experience desires position in small! pro- 
gressive plant. Box 619, Amer. Machinist 


AMERICAN MACHINIST 


GRINDER FOREMAN—20 years’ experience, 
14 years in charge of grinding departments in 4 shops, 
5 years in present position, handling 45 men, 42 years 
old. Box 589, Amer. Machinist. 


MIDDLE STATES 


DESIGNING ENGINEER, with 9 years’ experi- 
ence on machine tools. Box 611, Am. Machinist. 


SUPERINTENDENT OR ASSISTANT of 
machine shop. Foreman of tool room or general 
foreman. Box 623, Amer. Machinist. 


ENGINEER as assistant to chief engineer by a 
technical man, of 15 years’ experience in design, 
construction and manufacturing. Box 594, Am. Ma. 


DESIGNING DRAFTSMAN, graduate, with 
first-class experience on special and general machin- 
ery, is open for engagement. Box 612, Am. Mach. 


DESIG NER.—28, technical graduate, with good 
shop and drafting experience wishes position, able 
to assist superintendent or shop foreman. Box 602, 
Am. Machinist. 


FOREMAN—Toolroom and machine shop; first- 
class tool designer and maker of any description; 
long years’ practical experience; best references. 
Box 618, American Machinist. 


MECHANICAL ENGINEER, graduate, 28, 
Swede, 7 years’ shop, drafting and designing experi- 
ence, 3} years in U. 8S. A., now in responsible posi- 
tion; locahty, New York City. Box 583, Am. Mach. 


SUPERINTENDENT wants position where abil- 
ty and experience counts. Seventeen years with 
one concern building engines. Age, 40. At present 
employed. Box 597, Amer. Machinist. 


INSTRUCTOR—University educated mechanical 
engineer. 10 years as designer,—machinery, fur- 
naces, mill work, gas and steam engines, desires posi- 
tion. Western university preferred. Box 604, Am. 
Machinist. 


DESIGNER, with experience on machine tools, 
sheet metal pressing and dies, and on tools, jigs and 
fixtures, wants responsible position with a manufac- 
turing concern in New York and vicinity. Box 606, 
Am. Machinist. 


HIGH-GRADE MACHINIST-toolmaker-forman- 
manager would like to correspond with parties who 
need a mechanical executive with extensive manu- 
facturing experience. Box 614 Amer. Machinist. 


ASSISTANT PURCHASING AGENT. Young 
man, 23 years of age, 3 years business experience. 
Now employed desires change. Would like to con- 
nect with a New York or Connecticut house. Box 
596, Amer. Machinist. 


A MAN with nine year’s experience as Assistant 
Purchasing Agent, now with large corporation, de- 
sires to connect with growing concern where energy, 
efficiency, knowledge 
routine is wanted. Possesses some creative ability. 
Box 617, Amer. Machinist. 


OFFICE MANAGER, 
experience as shop accountant, cost keeper, book- 
keeping, buying and selling. Have a natural ability 
at mechanics, expert at drafting. Prefer New York 
or Boston. Would perhaps consider a position as 
salesman. Box 620, Amer. Machinist. 


of mechanics and economic 


32 year sold, 12 years’ 


EXPERIENCED all around mechanic, technical 
education, well versed in the procedure and systems of 
10 years connected with manufac- 
Box 


manufacturing, 
turing concern, desires responsible position. 


595, Amer. Machinist. 


A technical education and seven years’ experiencef 
in the shop and drafting room makes me capable to 
act as an assistant superintendent or representative 
for reliable firm in New York and general vicinity. 
Box 598, Amer. Machinist. 


SUPERINTENDENT—By energetic manufac- 
turing superintendent, on small interchangeable 
machinery and sheet metal, good organizer and exe- 
cutive, wide experience on rate setting and quantity 
production. Now employed. Box 603, Am. Mach. 


MASTER MECHANIC—German-American, 30 
years of age, married, desires to make change, eight 
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years machine shop and mill experience, four years 
drafting and office experience. Graduate Mechanical 
Engineer Amer. School of Corres. If you have an 
opening for a man with above qualifications, in an- 
swering please state the salary you are willing to 
pay, and whether the position is permanent if I make 
good. Box 588, Amer. Machinist. 


WESTERN STATES 


FOREMAN—Expert mechanic and executive, en- 
gines, electrical and general machinery, medium or 
heavy work, used to piece work. Permanent position; 
references. Box 562, Am. Machinist. 


MASTER MECHANIC AND ELECTRICIAN 
would like change, twenty-four years practical ex- 
perience, eight years with present compnay. Best 
of reference, Address, M. M., Box 587, Am. Mach. 

FACTORY MANAGER or SUPERINTEN- 
DENT—Production organization man now employed 
as superintendent seeks wider field. 18 years shop 
experience. Modern methods. Address “Progres- 
sive’, Am. Machinist. 

DROP FORGE SUPERINTENDENT—Wish to 
make a change. Can handle men and design drop 
forge tools of all kinds. Understands case-hardening 
and treatment of all kinds of steel. Middle West 
preferred. Box 560, Am. Machinist. 


CANADA 


ASSISTANT SUPERINTENDENT—Y oung man 
with 12 years’ shop, drawing room and executive ex- 
perience, practical machinist, draftsman and tool de- 
signer familiar with cost, piecework and premium 
systems, desires position with young growing con- 
cern. Box 568, Am. Machinist. 


FOREIGN 


BRANCH MANAGER, or mechanical and struct- 
ural engieer with business ability as representative 
in Europe for one or more reliable concerns. Would 
stay some time in the works for special information. 
Only good, steady, high paid position College, 
shop, office, languages, first class references. Box 
599, Amer. Machinist. 





MISCELLANEOUS 


Work for screw machines and gear cutter wanted. 
Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, ete. Taylor- 
Shantz Co., Rochester, N. Y. 

Patents secured. C. L. Parker, patent attorney, 
990 G S8t., Washington, D. C. 

Press for forming sheet metal and power hack 
John Whisler, Gibson, lowa. 

Work for 2x24 Jones & Lamson lathes and work 
for automatic gear cutters wanted. Box 267, Am. 


saw, wanted. 


Machinist. 

A machine for bending evaporator spiral copper 
coils wanted. Particulars and price to Box 605, Am. 
Machinist. 
manufacturing plant. Buildings and 
Write for full particulars. 


For Sale, 
equipment nearly new. 
Box 559, Am. Machinist. 

Quality Machine Work Wanted. A factory well 
equipped to handle machine work of any description 
desires to quote on your requirements. All work 
guaranteed to be held within limits. Unquestionable 
reliability. Box 600, Amer. Machinist. 

FOR SALE—Basic Patents just granted, drawings, 
patterns. Three machines leased for seventeen 
years, earning about one hundred dollars per month 
Entirely new process for producing a widely used 
Best of reasons for selling; a splendid op- 
Box 622, Amer- 


article 
portunity. Price very reasonable. 
Machinist 

FOR SALE—at a bargain—modern_ machinery 
manufacturing plant—fine condition—two railroad 
manufacturing—tools,-— 
Part of purchase 


connections—suitable for 
pumps, compressors, engines, etc. 
price can be carried on mortgage or owner would 
retaining part interest in satisfactory 
business. John M. Holton, Room 710 Common- 
wealth Bldg., Phila., Pa 


consider 
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Talks With Our Readers 


Salesmen who are big in ev- 
ery sense know that ‘selling 
and advertising are twin gi- 
ants. 


One of the most successful 
salesmen in the world wrote 
a story recently, entitled: 
‘The Responsibility of the 
Advertiser,’’ and what he said 
will interest you because it 
will give you a clear idea of 
the advertisers’ viewpoint. 


‘The first duty of a merchant or a 
manufacturer to the public is to 
advertise. 


“Tt is his duty to advertise as well 
and as hard as he can, and to keep 
at it. 


“In a broad, economic sense it is 
the duty of every man with some- 
thing that can be advertised to ad- 
vertise it as thoroughly as his 
means and knowledge will permit. 


“The great problem with all of us 
is the problem of distribution. 


“Every influence that aids distri- 
bution is a civilizing influence, for 
civilization is a matter of having 
the greatest possible amount of 
necessities, and luxuries, too, dis- 
tributed among the greatest num- 
ber of people. 

‘‘Advertising is the greatest single 
distributive force we know. 


aur 


[The man who advertises and sells 
a good product confers a favor on 
the buyers by the very act of ad- 
vertising and selling. 


“Tf there is a new razor better than 
the one I have, I would like to know 
it. 

“Tf a man can build a better type- 
writer or make a warmer coat, I 


would like to have | im tell me. 


‘“‘He is somehow short of his duty 
if he fails to tell me. 


By The Sales Manager 


“Remember the Parable of the 
Talents. 


““Many an article containing great 
possibilities for usefulness to the 
people has been largely lost to them 
because it was not properly pushed. 


“Tt was not advertised. 


“Advertising is the connecting link 
between invention and use by the 
public. 


“‘Many a valuable invention has 
been lost to the world because the 
inventor either could not or did not 
tell the people what he had—be- 
cause he did not convince them that 
they ought to buy it. 

“If a product is a good product it 
deserves to be advertised. 
“It is to the interest of 
to have it advertised. 


everyone 


“The second duty of an advertiser 
to the public is to tell the absolute 
truth about the thing he has to 
sell. 


“Untruthful advertising might suc- 
ceed for a while, but it would fail 
in the end. 


“There is no surer law than this. 
The only business that succeeds and 
keeps on succeeding nowadays is 
the business that is built on the 
groundwork of honest statement. 


“The third duty of the advertiser 
to the public is to back up every 
honest claim made. 


“It is the duty of the advertiser 
to take.care of the people who buy 
his goods. 


“It is his duty, especially if he is 
selling a specialty article, to help 
them in every way he possibly can 
to get the maximum amount of 
service out of the thing they have 
bought. 


“The duty of the advertiser does 
not end with the sale. 





“The only right kind of a sale is 
the one where the buyer and the 
seller mutually profit, and it is the 
seller’s duty to help the buyer in 
every way he can to get all out of 
his purchase that he thought he was 
getting when he bought.” 


* * * 


One reason for the prosperity 
and activity of this country is 
because the people are good 
spenders. 


We’re not talking of the Willie 
Boys who dally with the lob- 
ster pots of Broadway. 


We mean that all classes of 
business men are open minded 
to anything that will help 
them to get better results in 
their work. .- 


They do not close their minds 
or pocket-books to any device 
that will prove profitable. 


They take the broad view that 
it is the ultimate result, not 
the first cost, that counts. 


Therefore, they are willing to 
be shown. 


And they realize that adver- 
tising tells the stories they 
want to know—tells them 
clearly, quickly and. truth- 
fully. 

Do you read the ads in the 
‘American Machinist’ every 
week? 

It should be an important 
part of your weekly schedule. 

* * * 


Only reliable products can be 
continuously advertised. 
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A Typewriter Factory Toolroom 


Neatness and cleanliness are the feat- 
ures which strike one first on entering 
the toolroom of the Yost Typewriter 
Factory, Bridgeport, Conn., the machines 
used being the very best, in the judg- 
ment of the management, that money 
can buy for the purpose intended. 

It is here that all the gages, jigs, dies, 
fixtures and special machines or devices, 
are made for use in the other depart- 
ments of the factory. While the product 
of the toolroom is largely special, most 
of the machines used are standard and 
known to every well informed mechanic. 
The special double-vernier machine 
shown in Fig. 1 should be of interest. 


A LAYING-OUT AND BORING MACHINE 


The original idea of this machine was 
conceived in the Monarch Typewriter 
Works, where a Becker vertical-spindle 
miller was adapted to this work by at- 
taching to it a horizontal arm for sup- 
porting the tool, this arm being fitted 
with a slide so that it could be moved 
back out of the way when necessary. 
There were also attached to the slides 
two graduated scales with verniers for 
accurately measuring horizontal move- 
ments of the work in two directions at 
right angles to each other. 

This machine had been in use for 
some time at the Monarch factory, and 
the results secured with it were excellent 
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Fic. 1. SpeciAL LAYING-oOUT MACHINE 


By Ethan Viall 











Machines and methods used in 
the toolroom of the Yost Type- 
writer Factory, Bridgeport, Conn. 
A special laying-out, drilling and 


boring machine for dies, etc. 











in every respect, both as: regards econ- 
omy and the quality of the work. An 
example of its work is shown in Fig. 3. 

This represents the layout for a mul- 
tiple punch and die for punching holes 
on the underside of a typewriter ribbon 
spool. Ordinarily such a piece of work 
would be indexed for drilling the holes 
in the punch-holder die. In this case. 
however, it will be noted that the drafts- 
man has made the drawing for the con- 
venience of the operator of the machine, 
and has given the horizontal and ver- 
tical distances from base lines. 

All the operator had to do was to meas- 
ure these distances by means of the 
scales and verniers attached to the slides 
of the machine, and the punch and die 
when finished were so nearly perfect 
that the punches readily entered the die 
in any position. 

A special point in the machine is the 
fact that wear of the traversing screws 
does not affect the accuracy of the ma- 
chine, and that the slides do not wear, 
because they do not move when work is 
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being done. They are used only in mov- 
ing from one position to another. 

As a result of experience with this 
machine at the Monarch works in drilling 
and boring jig plates, dies, punch blocks 
and the like, three machines were de- 
signed by A. J. Briggs, of the Smith Pre- 
mier Factory, Syracuse, N. Y. One of 
these machines is illustrated in Fig. 1. 

The spindle of the machine is not 
placed in a sliding sleeve, as is frequent- 
ly the case, but is carried in two bearings 
A and B of a bracket C which slides on 
ways cut in the front of the column 
head. This bracket, or spindle carriage, 
is worked up and down by means of a 
rack in the back of it into which a pinion 
meshes, the pinion being on a_ shaft, 
operated either by the ratchet lever D, 
the handwheel E or the power-feed worm 
gear F, as the case requires. The spindle 
slides in the pulley G to which it is keyed 
in the usual way and is driven by the 
belt H. 

It will be seen from the construction 
that the spindle, if kept properly ad- 
justed, will run very true and steady, all 
end play being taken up by thrust collars 
on the ends of the bearings. 

A bracket L, bolted to the column, car- 
ries a piece J into which is set a suitable 
guide bushing for whatever tool is being 
used in the spindle. The bushing-holder 
slides into the bracket and is locked in 
place by the lever and screw K. 

The table is adjusted for height by 
means of the handwheel L which oper- 
ates the elevating screw M; it is fed 
lengthwise from either end by the ball 
cranks N and O, the crossfeed screw be- 
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ENLARGED VIEW OF TABLE MECHANISM 
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ing operated by the ball crank D, the 
exact distance to be moved being deter- 
mined by verniers placed at R and S. 


These are more clearly shown in Fig. 2. 


ARRANGEMENT OF THE VERNIERS 


In this halftone, which for clearness is 
shown lettered the same as Fig. 3, the 
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method of clamping a Brown & Sharpe 
scale to the table is clearly shown. The 
scale is set into a channel 7 made es- 
pecially for it, and held by two clamps U, 
so that it may be adjusted to bring the 
desired line coincident with the zero line 
of the vernier V whenever needed. Simi- 
lar clamps hold the scale § used for 
cross-slide measurements. 


SETTING AND BorRING JIG PLATES 


By inspecting the bushing holder J, it 
will be seen that shouldered bushings of 
various sizes may be inserted in it by 
loosening the thumb-screw W. In setting 





Fic. 6. SET OF 


PUNCH-HEADING BLOCKS 
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a jig or die plate to be laid out and bored, 
the special setting plug X is uscd by put- 
ting suitable bushings in the holder, in- 
serting the plug, and lining the plate to 
be bored up against the flat part of the 
plug, which brings the edge of the plate 
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the center of the spindle, and then the 
scales are shifted so as to bring the zeros 
of the verniers in line with even gradua- 
tions on the scale, allowance in the set- 
ting of the scales, of course, being made 
for movement in the desired direction. 








Fic. 4. CHAINED V-BLOCKS AND KEY 


exactly in line with the center of the 
spindle. 

The plate is also lined up parallel with 
the table, by using this plug and running 
the table back and forth, shifting the 
plate to suit, and then clamping it down. 
When taking vernier measurements 
lengthwise of the table, this plug is also 
used to bring the end of the jig or die 
plate in line with the center of the 
spindle. 

After the work has been properly lined 
up square with the table, the plug is 
used to locate the edges from which the 
measurements are to start, in line with 





Fic. 5. CONVENIENT LATHE STAND 


The table is next shifted, getting the 
desired distance from the vernier read- 
ing, until the center of the hole to be 
bored is brought under the center of the 
spindle, then the hole is spotted with the 
center punch Y, which fits one of the 
bushings. The hole is drilled and finally 
bored out with the special, eccentrically 
adjusted boring tool Z. 

The whole operation of setting, laying 
out and boring a plate is exceedingly 
simple and accurate, and the fact that 
the table may be adjusted to bring the 
plate close up under the guide bushings 
materially aids in the accuracy. 


Fic. 7. PLtuc GAGES AND TAPS 
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ATTACHED V-BLOCKS 


The small sensitive drilling machines 
in the toolroom have the chuck keys and 
a pair of hardened and ground V-blocks 
chained to them, as shown in Fig. 4, 
which is a much better way than trying 
to’ keep them in a box or on the bench, 
as they are always at hand when needed 
and cannot get lost. 

All lathes have special cast-iron tool 
stands like the one shown in Fig. 5, which 
has a tray for holding tools of all kinds, 





Fic. 8. METHOD OF KEEPING TAP SETS 


a gear rack, and pins for holding the 
face-plates, chuck and steady-rest. 


IN THE TOOL-STORAGE ROOM 


In the tool-storage room everything is 
kept in cabinets or racks, all properly 
labeled. A drawer containing a com- 
plete set of heading blocks for small 
drill size punches from 1 to 60, is 
shown in Fig. 6, while Fig. 7 shows a 
drawer full of laps used for lapping 
punches, the outside diameters being 
turned to one of two sizes, so as to fit the 
holders A or B. Below the laps is a set 
of plug gages ranking in size from 1 to 
60, which are used for die and jig work. 


TAPPING SETS 


One of the features is the method of 
keeping tapping sets in small cases, as 
shown in Fig. 8, ready to be checked out. 
These sets consist of a tap drill, clear- 
ance drill, taper tap, plug tap, bottoming 
tap and two counterbores with pilots to 
fit the drill holes. This plan saves a vast 
amount of time and trouble, both for the 
users and the tool boys. 

The racks shown in Fig. 9 are used to 
hold tool steel. It also shows the method 
of keeping T-bolts of all sizes, for check- 
ing out, no time or trouble being lost by 
an expensive tool maker overhauling 2 
box of junk or miscellaneous sizes to 
find what he wants. 
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A Production Chart for 
Turned Pieces 


By FRANK LAND 


In constructing the accompanying chart, 
the abscissas, or horizontal distances, are 
laid off from a suitable origin proportion- 
al to the logarithms of the quantities they 
represent instead of the quantities them- 
selves. Logarithmic ordinates, or vertical 
distances, are similarly employed, but, to 


avoid confusion, appear in the finished 
chart only as points. 
Let 
R = Revolutions per minute; 
D = Diameter in inches of the piece; 
S = Cutting speed in feet per min- 
ute; 
C = Feed in inches per revolution; 
L = Length in inches of piece; 


T = The time in minutes to make 
cut. 
oe £ rDL 
R=—3D Te T i2SC 
Since 
2é. . , 
"DS log log. D= log. R — log. S 


Point A is defined on the D — 0.01-in. 
line of the chart by 
log. 12/m — log. 0.01 = 0.582030 

(— 2) + 2.58203 


Point B is defined on the D = 100-in. 
line by 
log. 12/m — log. 100 — 0.58203 (+ 2) 


2.58203 
The line AB thus establishes the range 
ef the chart. 

The position of a line, S — 10, and the 
values of R, therefore, depend upon the 
condition that 

log. R = log. S + 

+ 3.58203 (= 
and that 

log. R = log. S + (— 2.58203) 

— 1.58203 (= log. 0.381972) 


(+ 2.58203) = 
log. 3819.72) 


i 
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which are checked by 
12 10 
R . 3819.72 
r xX 0.0] 
and 
12 <X 10 
R 0.381972 
wr < 100 
respectfully. Lines representing other 
values of S must fulfill similar relations. 
Since 
] l 
ou al 
7 R Tr 
log. C = log. L — log. T. 


R 


and jog. R + 
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BOLT AND STEEL RACKS 

Taking the limits of R with respect to the 
range of the chart, found to be 1 to 
10,000, and some value of C as 0.1, 


log. R log. C 0+ (—1) 1 
and 
log. R log. C +44 ( 1) 3 


From these respective logarithms is ob- 


tained with some given value of L 100, 
log. L log. T 1 log. T + 3 
( log. 1000) 
log. L log. T +3 log. T { 
( log. 0.1) 


Checked by 
100 
r 1000 
1 xX 0.1 
and 
100 
I 25 = 0.1 
10,000 * 0.1 
respectively. 
The chart is used as follows: 


Example: Given 
D 1.25 in.; 
Ss 120 ft. per min.; 
L 15 in.; 
é in. 


Enter section D at 1.25 on the vertical: 
at intersection with line AB move hori- 
7ontally to 120 on section S; then ver- 
tically to 15 on section L; then horizon- 
tally to 0.1667 on section C; and finally 
vertically to section 7,‘which gives a re- 
sult of 0.25 minute. Reading upward 
from section S per broken line gives R = 
366.7, should that quantity be desired. 
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Sections C, L and T may be moved 
up or down on the ordinates, so that 
none of their lines crosses those of sec- 
tion S. 

The interrelation of the factors involved 
may be graphically represented by the 
sides of similar triangles, but the method 
involves series of converging lines that, 
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with a wide range of values, are likely to 
introduce errors which parallel lines 
would not. The logarithmic method here- 
with presented eliminates this feature and 
accomplishes the same results as the sim- 
ilar triangle solution shown in the Time 
Chart, Vol. 34, page 685, devised by Her- 
bert L. Seward. 


| 
10 


Oo 
h 


















ale i Mi Me ie ae ee | 


















Se ee pee 
| | 







—+--+—+ 


et ae 





LAS 


a a a a a el ld ee ee 
ee ee ek sh oh a Ss ss es 
14 mr Net Ge fae Oar to Be oe (OF We es ee es 


OO ee aay es eg ey 
Se See Se eee ee eo SS 
SS ee Fe ee SS Gs ee eee gee pee gee ee ee 


Sh ad a as i 


; 
4 
_—— 








-_—— 








* 


SSR TPS PRS 





‘ 
a 


aN 































+ 

VAR. 74 

by 44 
SY ¥ am 
AN AY t+ 

¥ Ly ¥ 
Li a St 
A: Ae. 

? 77 wy, | 





KAS 


. Wn, 
4 


RY, 
SA 


A 
+4 


mw 


ps 















































SAS 
++ AX 
++ - RY 
TN mo 

p AS 

Os NN 

AN | NK 

Ay ZA ; NO 

Y SNA, 

; rttyt Ss 
pra Ws 

rt Ns 

a ae Pree 

Pi a a a ' 
at nt 4a 

} ! Liail a 
018 Samar i 8 
bitte t 
t bt t 
boptt 1 





18) + 


LOGARITHMIC CHART FOR TURNED PIECES 
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The advantages of one method over the 
other depend upon the circumstances of 
use and the preference of the user. For 
example, the logarithmic. chart, not de- 
pending upon the manipulation of 
threads, or temporary lines, may be con- 
veniently used under a plate-glass desk 
top. 
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The Manufacture of Collapsible Tubes 


Although these tubes are in common 
use as containers for all kinds of fluids 
and semi-fluids and more or less com- 
plete plants for their manufacture can be 
bought from half a dozen machinery 
builders in this country, information on 
the actual manufacturing processes is 
difficult to obtain, as the makers of col- 
lapsible tubes like to think that the meth- 
ods, especially those in their own shops, 
are inviolable secrets. With skilled 
workmen going from shop to shop it is 
rather difficult to understand this atti- 
tude. 


THE METALS USED 


In general, four metals, or rather two 
metals and four ways of handling them, 
are in use in collapsible-tube manufac- 
ture. 

The most expensive metal used is tin, 
the price of which is approximately 45 
cents per pound at this time. This is 
used practically pure for tubes intended 
to contain food products, dentifrice, etc. 
For other commodities the tube maker 
has a choice of plain lead, and two meth- 
ods of using lead and tin. The price of 
lead is at present about 4.2 cents per 
pound. 






By E. A. Suverkrop 








The machines, methods and 
tools used in the manufacture of 
collapsible tubes of tin, lead and 


plated metal. 




















The lead and tin can be used as an 
alloy or as plated or rolled metal, as it 
is called; that is to say, a sheet of lead 
plated on one or both sides with tin. This 
plating is not an electro deposit, but is 
produced mechanically the same as rolled 
gold for jewelry. A plate of tin yy in. 
thick is placed on each side of a plate 
of lead % to ™% in. thick, and the three 
plates thus placed are run between rolls. 
Great care must be observed that the 
plates are absolutely clean. The rolling 
causes the plates to cohere and by regu- 
lating the relative thicknesses of the tin 
and lead plates, any thickness of tin cov- 
ering for the finished, plated-metal col- 
lapsible tube can be obtained. 
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TuBES 


This tin covering, it may be mentioned, 
is sometimes as little as 6 per cent. If 
one considers for a moment that finished 
tubes are as little as 0.005 in. in total 
thickness, this brings the tin covering 
0.0003 in. thick. The metal, tin, lead, alloy 
or plated metal is rolled to the desired 
thickness. This is done with ordinary 
plate rolls with which everyone is fam- 
iliar. 

MAKING THE BLANKS 


The plates then go to the blanking dies, 
which punch out the various sizes of 
blanks. For a given size of tube, the 
blank is the same diameter, no matter 
whether the tube be 2 in. or 6 in. in 
length, A difference in length can be 
obtained by using thick or thin blanks as 
the tubes are to be long or short, but as 
a rule, where tubes are manufactured for 
sale, the tubes are squirted long and cut 
to the lengths ordered. 

The blanks are either plain, flat disks, 
as shown at B, or are dished as shown at 
C, Fig. 1, and are made in the simple 
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Fic. 2. SquirTiING Toots For 1-1N. TuBE 
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Fic. 3. GEARED CRANK PRESS FOR TUBES 
To 1 IN. 


blanking die, shown in Fig. 1. The punch 
here shown is flat on the end and, of 
course, produces flat blanks. Where 
dished blanks are to be produced, the 
end of the blanking punch is chamfered, 
as shown at A. 

There are two reasons for dishing the 
blanks; one is that they conform more 
nearly to the shape of the bottom of the 
squirting die. When this is the only ob- 
ject in view, the blanking die is made 
with sharp edges, as shown in Fig. 1. 
Another reason for dishing the blanks is 
to bring a covering of tin over the edges 
of a plated metal blank. When this is 
done, the die is made with rounded edges, 
as shown at E, Fig. 1. These have the 
effect of drawing the tin on the bottom 
of the stock up around the edge of the 
punched blank. 

This method of making the blank does 
not always produce satisfactory work. 
The tubes are apt to have bare spots of 
lead where the tin does not cover prop- 
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erly. A more satisfactory way of mak- 
ing the blanks of plated metal so that 
the finished tubes have a coating of tin 
is shown at D. This is usually done in 
two operations and makes a plank which 
is entirely covered with tin except on the 
vertical edge. 

As previously stated, in factories where 
tubes are made for stock, it is the usual 


practice to squirt them the extreme 
length, say for a l-in. tube, 7 in. in 
length. These stock tubes can then be 


cut to suit the requirements of the cus- 
tomer. As all tubes are trimmed to 
length, there is no loss entailed in mak- 
ing short tubes in this manner except the 
slight loss in remelting the scrap, which 
amounts to less than 5 per cent. 

For tubes of the size mentioned, the 
blanks would be about 0.155 in. thick 
by 1 in. in diameter. Half-inch stock 
tubes are made about 3 in. long, and the 
blanks about 0.175 in. thick. The blanks 
are made 1/64 to #2 in. small of the nom- 
inal size, so that they drop readily into the 
die. 

The dies used for the cap blanks are 
the same as those used for tube blanks, 
except, of course, that the caps being 
smaller in diameter than the tubes, the 
blanks must be small enough in diameter 
to go into the cap die. The blank opera- 
tion does not take much power and any 
short-stroke crank press will handle this 
work satisfactorily. 


TUBE-SQUIRTING TOOLS 


The tools for squirting a 1-in. collapsi- 
ble tube are shown in Fig. 2. The punch 
A is practically parallel throughout its 
entire length, but is very slightly larger 
at the point C where the actual squirting 
takes place. The die is shown at B. 
Both the punch and the die are usually 
hardened. They are then ground and 
polished to prevent the metal clinging to 
the surfaces. 

The punch is held in the compression 
holder D, which is mounted in the swing- 
ing arm E, whose action will be described 
and illustrated later. Below the die is a 
piece F, which is a sliding fit in the die B. 
This piece acts as an ejector after the 
tube has been squirted. It is actuated 
by the knockout G, which is operated by 
the gate of the press on its upward stroke. 
At H is shown the end of the tube, to- 
gether with dimensions. When a plain, 
straight, tube is to be made, the rein- 
forcement at J can be left out, but where 
a knurled shoulder is put on the tube, this 
extra thickness of metal is necessary. 


POWER NECESSARY FOR SQUIRTING. 


The squirting tools shown in Fig. 2 can 
be used in several types of presses, which 
must, of course, be sufficiently powerful 
for the job. It takes considerably more 
power than would at first seem neces- 
sary. Some authorities say it takes a 
pressure of about 80 tons to squirt a 1-in. 
tube from an oiled blank and 120 tons 
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Fic. 4. SPECIAL KNUCKLE-JOINT PRESS FOR 
LARGE TUBES 


with a dry blank. John S. Turner, manu- 
facturer of collapsible tubes, of New 
Brunswick, N. J., who is probably as well 
posted on the subject as anyone in the 
business, said that about 40 tons for a 
l-in. tube would be correct. 


THE PRESSES USED FOR SQUIRTING 


Two types of presses used for squirting 
tubes are shown in Figs. 3 and 4. The 
one Shown in Fig. 3 is a geared crank 


press, built by the Waterbury Farrel 
Foundry & Machine Co., Waterbury, 
Conn. 


These. presses are built in two sizes for 
squirting tubes up to ™% in. and 1 in., re- 
spectively. The illustration shows the 
punch A at the bottom of the stroke, 
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which in both sizes of this press is 4 in. 
The punch is secured, as shown in Fig. 2, 
in the swinging arm B. In front of the 


press is a plate C, which has a cam slot 
This 


D in which the roller F operates. 
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Fic. 8. TUBES IN VARIOUS STAGES OF 
MANUFACTURE 


roller is secured to the swinging arm B 
in such a manner that when the gate of 
the press rises, the roller F traveling in 
the cam slot causes the arm B to swing 
to the front of the press, carrying the 
squirted tube on the punch. In this posi- 
tion it is convenient for the operator to 
strip it by hand from the punch and the 
die is uncovered for the ready insertion 
of a fresh blank. 

As the gate descends, the punch is 
again swung into position over the die 
and at the bottom part of the stroke, or 
during a movement of the punch of less 
than '4 in. the blank is seated in the die 
and the tube squirted up around the 
punch, the actual squirting takes place 
during a movement of the punch equal 
to less than the thickness of the blank. 

As the punch starts to lift, the knock- 
out (shown in Fig. 2 at F) is actuated 
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by the gate coming in contact with the 
lever E, Fig. 3, insuring the tube lifting 
out of the die. When small short tubes 
are being made, the press can, with a 
skilled operator, be run continuously, 
making a tube at every stroke, but on 
large and long work it is usual to stop at 
every stroke to allow sufficient time to 
handle the product. 

A special knuckle-joint press also built 
in two sizes by the Waterbury Farrel 
Foundry & Machine Co. is shown in Fig. 
4. These presses have a rated capacity 
of 60 and 130 tons, and will squirt tubes 
up to 1'% to 2 in. in diameter, respec- 
tively. 

The construction of the punch-operat- 
ing mechanism is practically the same as 
that used in the geared crank press. As 
regularly equipped, the 60-ton press will 
squirt a tube 7 in. long and the 130-ton 
press will squirt one 6 in. long, but by 
fitting the punch direct in the swinging 
arm, tubes up to 10 in. long can be 
squirted in either of these knuckle-joint 
presses. Tubes up to 3 in. in diameter 
by 12 in. long have been squirted, but 
there is little call for such large sizes. 

The same reference letters in Fig. 4 
refer to the same parts, similarly marked 
in Fig. 3, and previously described. Tubes 


squirted in this way are the same as 
sieieeltiedtiaaes 
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ation takes considerably less time to per- 
form than to describe. 


DETAILS OF PUNCH-HOLDER AND KNOCK- 
OUT 


The details of the punch-holder and 
knockout are shown in Fig. 6. 


The bar 























Fic. 9. TRIMMING AND THREADING LATHE 
SPECIALLY EQUIPPED 


A is secured to the gate of the press at 
the back. It carries on its end the roller 
B. The knockout lever C is pivoted at 
D. Qn its upward stroke the roller B, 
coming in contact with C, throws it back 
and raises the other end E of the knock- 
out lever C. A backing screw F takes 

















shown at H in Fig. 2, and D in Fig. 13. 
That is to say, the end, or nozzle, is 
plain without any thread. 


SQUIRTED THREADS ON TUBES 


The threats can be squirted on the 
ends of the tubes, which is done by having 
a thread cut in the die. This thread must 
be highly polished and but very slightly 
taper. The punch is made the same as 
that shown in Fig. 2. When the punch 
descends the tin is forced into the threads 
in the die before it is squirted up the out- 
side of the punch. 

On the return stroke, the tube is held 
in the die. Air entering through the hole 
in the bottom allows the punch to with- 
draw without collapsing the tube, and 
when the punch is clear of the top, the 
operator takes a wooden plug, as shown 
in Fig. 5, inserts it in the tube and un- 
screws the tube from the die. This oper- 
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the thrust of the knockout plug in the die 
(shown at F, Fig. 2), when the squirting 
punch is operating on the blank. 

The cam bracket C, Figs. 3 and 4, is 
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shown in detail in Fig. 7, as are also the 
swinging arm B and the roller F, which 
operates in the cam slot D, Figs. 3, 4 
and 7. 


IRREGULARITIES OF SQUIRTED TUBES 


At A, Fig. 8, is shown in part section 
the tube as it comes from the squirting 
operation. Its lower end is slightly ir- 
regular, which may be due to one or more 
of several causes. The punch may not 
be cylindrical, the die may be out of 
round, the metal may not be homogenous 
or the punch may be eccentric with re- 
lation to the die. Any one of these de- 
fects would cause the metal to flow ir- 
regularly and cause the tube to be longer 
at one point than at another. 

At B, Fig. 8, is shown in part section, 
the threaded tube trimmed to length and 
knurled at the shoulder D, and above it 
in part section the cap. At C, Fig. 8, is 
shown the completed tube with cap in 
place. 





Chamfering Tool 
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Where the tubes are squirted with plain 
nozzles, as shown at A, Fig. 8; two meth- 
ods of threading are available; the cut 


and the rolled thread. 











11. TUBE-TRIMMING AND KNURLING TOOLS 


THE DIE-CUT THREAD 


Referring to Fig. 9, the spindle of the 
lathe is provided with two loose clutch 
pulleys A, which are driven in opposite 
directions. Between the pulleys is a 
clutch splined to the spindle and provided 
with two clutch faces. This clutch is held 
normally in contact’ with the rear pulley, 
which is the “go ahead” pulley, by the 
spiral spring C, secured to the yoke lever 
and the bed. The lever D is keyed to the 
shaft upon which the yoke E is secured, 
and by means of a foot lever can be de- 
pressed so as to throw the clutch out of 
engagement with the rear pulley and by 
further movement into engagement with 
the reverse pulley. 

The end of the spindle is bored and 
reamed for the reception of the arbor F, 
also shown in Fig. 11. The end of F 
is threaded with a tapered fine pitch right- 
hand thread. The body of the arbor is a 
fairly snug fit for the inside of the tube to 
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prevent collapse of the tube while being 
operated on. 

The tailstock of the lathe is provided 
with two spindles placed parallel to each 
other, and so arranged that either of them 
can be moved into alignment with the 
live spindle. They are also provided with 
means for moving them to or from the 
work arbor. In one of these spindles a 


self-opening die is mounted and in the 
other the chamfering tool G, Fig. 11 (or 
reamer as it is called in the trade). 

At J, Fig. 9, is the trimming and knurl- 
operated by 


ing rest the lever K. 
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Mounted in this rest is the knurling tool 
H, and the trimming tool J, both of which 
are shown in Fig. 11. The knurl and 
trimming tool can be adjusted so that a 
single movement of the lever K trims and 
knurls the tube. 


THREADING AND TRIMMING IN THE LATHE 


The operation of the trimming and 
threading lathe is as follows: With the 
lathe running, a tube is placed on the 
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arbor. The fine-pitch taper screw on the 
end of the arbor enters the heavy end 
of the nozzle of the tube, the tail spindle 
with the self-opening die is brought into 
operating position, the die closed and 
brought to the work. This causes the 
thread on the end of the arbor to take 
hold of the tube and the thread is cut. 

The tail spindle carrying the reamer is 
then brought into operating position and 
the end of the threaded nose on the tube 
is chamfered. The lever K is now 
brougitt forward and the tube is knurled 
and trimmed to length. Where no knurl- 
ing is required, the knurl is, of course, 
dispensed with. After the lever K is 
thrown back the operator grasps the tube 
and depresses the foot lever which re- 
verses the lathe and the tube screws off 
the arbor. 

Some makers of tubes do not trim or 
ream the small ends of the tubes, and 
there is very little call for tubes with 
knurled shoulders. 


ROLLING THE THREADS ON TUBES 


The thread-rolling machine shown in 
Fig. 10 is similar in construction to 
thread-rolling machines built for hard 
metals, except that an upright guide is 
provided to start the tube in correct 
position with relation to the rolling dies. 
With this machine an expert operator can 
feed two tubes at a time, one a little 
ahead of the other. 


TRIMMING IN A SPEED LATHE 


After threading in this way the tube is 
placed on an unthreaded arbor in a bench 
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lathe and the operator, usually a girl, 
trims the tube to length with one hand 
while the cap is screwed on with the 
other, the friction between the tube and 
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Fic. 15. BUNTERS AND DIEs 


arbor giving sufficient driving power for 
the trimming tool, which is the same as 
used on the special lathe shown in Fig. 9. 


THREADING IN THE SPEED LATHE 


Another method of threading employed 
where no self-opening die is available, 
consists of a tool very similar in shape 
to an ordinary pair of pliers. The jaws 
are threaded and provided with chip 
holes; the hinge rivet is very large and 
is provided with a hole through its center 
parallel to the threaded jaws. 

Mounted on the bed of the speed lathe 
is a rod which passes through, and is a 
fit for, the hole in the hinge rivet. This 
rod is parallel to the arbor carrying the 
tube and in such position that the die-like 
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jaws are in line with the end of the tube 
to be threaded. Its operation is very sim- 
ple, but, as with all work of this charac- 
ter, speed depends on the skill of the 
operator. When the thread has reached 
the desired length, the pliers are opened 
and run back clear of the thread. 


MAKING THE CAPS 


For making caps the tube maker has 
the choice of two methods. By the older 
method, which is in common use, a very 
crude looking cap is made. The dies are 
very simple in construction and are 
shown in Fig. 12. 

The punch A is threaded at the end 
with a taper thread. The die B is knurled 
at the bottom, as shown; this knurled 
part is smaller in diameter than the plain 
part above. The operation is as follows: 
A blank is placed in the die and the 
press tripped. As the punch descends 
the blank is forced to the bottom of the 
die, and further movement of the punch 
forces the tin to flow into the knurled 
part and up around and into the threads 
on the punch. On the return of the 
punch it draws the cap out of the die; 
this is possible because of the smallet 
diameter of the knurled part at the bot- 
tom. The operator then unscrews the 
cap from the end of the punch. The cap 
at this stage is shown at C, Fig. 12. Ina 
subsequent operation the cap C is put on 
a threaded arbor in a speed lathe and the 
plain part is turned off, leaving the cap 
as shown at D 

At B in Fig. 13 are shown a blank 
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and caps made in this way and by squirt- 
ing in a plain cylindrical die and knurl- 
ing afterwards. It will be observed that 
the caps made by both these methods are 
somewhat crude and unsightly in ap- 
pearance when compared to those shown 
at F and G, which are made on a patent 
cap-squirting machine. 


TOOLs FOR AUTOMATIC CAP SQUIRTER 


The tools for this machine are shown 
in Figs. 14 and 15. Referring to Fig. 14, 
A is the tool-steel punch, which is pro- 
vided at the squirting end with a thread 
for forming the thread in the cap. The 
“bunter” B is knurled and formed at one 
end to the desired design and provided on 
one side with a flat for securing it in the 
machine, so that the knufls in it will 
match the knurls on the die C when the 
two are together in operating position. 
The “‘bunter” B backs up the cap blank 
when the squirting punch descends. 
Bunters with various designs on them are 
shown in Fig. 15 at B, and at the bottom 
of the same illustration three styles of 
dies C are shown. 


THE AUTOMATIC CAP-SQUIRTING MACHINE 


The automatic cap-squirting machine is 
shown in Figs. 16, 17 and 18. It is a 
very powerfully geared crank press pro- 
vided with automatic feeding mechanism 
for the blanks and ejecting mechanism 
for the finished caps. The action of this 
machine will perhaps be better under- 
stood from Fig. 19. Similar letters are 
used in Figs. 16, 17, 18 and 19, to dis- 
tinguish similar parts. 

The flywheel A, which also acts as a 
belt wheel, is provided with a pinion B, 
which drives the two large gears C and 
D. The gear C is mounted on the crank- 
shaft, which, as in other presses, actuates 
the gate E. At the end of the crankshaft 
is a disk F, which carries a pin G. This 
is connected to the double-pin disk H by 
the connecting rod J. A connecting rod 
from the pin J transmits the motion to 
the toggle shaft K, which controls the 
movement of the lower gate L. The 
upper gate E carries the punch A, Fig. 
14, and the lower gate carries the bunter 
B, Fig. 14. 

In front of the machine is a vertical 
feed tube M, which is provided with slots 
so that the operator can see whether the 
blanks are properly placed in it. This 
feed tube is also shown in the enlarged 
view of the die slide in Fig. 19. 

Below this tube is a reciprocating slide 
N driven by mechanism at the back of 
the machine. In the enlarged view, Fig. 
19, this slide is shown in the front posi- 
tion, which is the position it occupies dur- 
ing the period when the cap is being 
squirted. Above this is a feed slide W, 
Fig. 18, which carries the jaws D, Fig. 15. 

The action of the machine is as fol- 
lows: Referring to Fig. 19, the slide W 


takes a blank from M and places it in 
The slide W then moves back 


the die. 
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out of the way. The lower punch or 
bunter ascends and remains stationary 
while the upper punch descends and 
squirts the cap. The upper punch is 
provided with a rotating mechanism to 
unscrew it from the cap. 

The connection between the gate and 
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punch descends and ejects the finished 
cap into the tube R, which conducts it to 
a suitable receptacle. In Fig. 15 a blank 
E is shown in the feed jaws D. 

The makers of these machines advise a 
speed of 47 strokes a minute, but users 
run them 60 strokes, which gives not only 
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Fic, 19. DeTAILs OF THE AUTOMATIC CAP- SQUIRTING MACHINE 


upper punch is to a certain extent flex- 
ible so as to avoid stripping the threads 
in the cap when the punch is withdrawn. 
The spring P counterbalances the weight 
of the upper punch and holder while the 
turning mechanism unscrews it from the 
cap. As soon as the punch is clear of 
the cap, the slide N moves further to the 
right till the cap is under the knockout 
punch Q. While the slide dwells, this 





increased output, but improved product. 
This is probably due to the fact that the 
heat generated at the time of impact 
renders the metal more fluid and causes 
it to fill the die perfectly. 

Hardness-testing machines are useful 
in determining the temper of rolled or 
drawn brass and are now used by some 
rolling mills in determining it.—Brass 
World. 
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Pneumatic Forming and Other Work 


Railroad shops, as a rule, are parual 
to pneumatic devices of various kinds, 
for the reason, probably, that old air 
cylinders are easily obtained, and com- 
pressed air is always available. 

The shops of the Central of Georgia 
Ry., at Macon, Ga., use a number of 
these pneumatic devices for various pur- 
poses, some of the more interesting being 
in the blacksmith shop, where they are 
used for work often done on a heavy, ex- 
pensive bulldozer. 

Draw-bar yokes are shaped, after the 
gibs have been formed and the holes 
punched in the machine shown in Figs. 1 
and 2. The first halftone shows the ma- 
chine with a bent yoke in place, while the 
second shows it with the yoke removed. 

In the latter cut, A is the form around 
which the yoke is bent, and B is the 
clamping block by which the hot bar is 
held against the end of the form while 
bending, so as to prevent slipping during 
the movement of the wings. This clamp- 
ing block is worked by means of the 
lever C, operated by the piston of the 
cylinder D, when air is admitted to the 
cylinder from the valve E. 

The ends of the yoke are bent around 
by means of the wings F, which are at- 
tached by links to the cross-piece on the 
end of the piston rod in the cylinder G. 


Editorial Correspondence 








Pneumatic machines for form- 
ing draw bar yokes and fire rakes, 
and a pneumatic spring-banding 
machine. 


A convenient tote-box; heating 
eight locomotive tires at once; 
and a rattler that will clean 400 
flues in 30 minutes. 




















The forward movement of the piston 
which closes the wings, is obtained by 
opening the air valve at H, and the piston 
is ferced back and the wings opened, as 
shown, by means of the valve /. 

Two parallel rocker arms J and K 
keyed to the shaft L and connected to the 
cross-piece M on the piston, by links like 
P, serve to keep the cross-piece from get- 
ting out of line and springing the piston 
rod. Wheels are placed under the frame 
of the machine so that it may more easily 
be moved when necessary. 

A point worth noticing in this machine 
is the way the top cylinder and the plate 
holding the bending form are set onto the 
frame. As shown, heavy gibs are formed 
at each end of the side frames against 


which the large cylinder and the top 
plate butt, so that it is impossible for 
them to slide out of place under a heavy 


‘ strain, which might be the case were they 


merely bolted down. 


A SPRING-BANDING MACHINE 


A machine used for compressing the 
hot bands around springs is shown in 
Fig. 3. The spring leaves are assembled 
by pressing them together and slipping a 
rctaining ring in place. Then the hot 
band is driven on, the spring is placed as . 
shown at A, and the air is turned into 
the cylinders B and C, forcing up the 
pistons and compressing the spring band 
all around, making it hug the spring 
leaves, so that as it cools and shrinks 
they are held securely together. The 
machine is shown in detail in Fig. 4. 


MAKING Fire RAKES 

Fire rakes are made by welding a T- 
end on a long bar and then bending this 
cross-piece, so as to form rake teeth, in 
the small portable machine shown in 
Fig. 5. 

This machine is similar to the one used 
for the bending of coupler yokes, except 
that it is lighter, and a foot lever A is 
used to work the clamp which holds the 
work to the form-block. 
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Fic. 2. DETAILS OF YOKE-BENDING MACHI!NE 


The handles for t!.ese fire rakes, and 
for slice bars, are formed on an Estep & 
Dolan bender, shown in Fig. 6, the work- 
ing of which is too familiar to need de- 
scription here. 


CuTTING Up BAR STOCK 


All bar stock used for bolts or other 
purposes is cut to length out in the yard, 
a powerful motor-driven shear being 
placed under a shed, as shown in Fig. 7, 
for the purpose. 

The bars are unloaded from the cars 
directly onto trucks, as shown at A, and 
these trucks are run to the shear, where 
they are loaded onto other trucks and 
rolled to the various departments. For 
instance, the material for bolts is waded 
into metal tote-boxes mounted on trucks 
and is pushed to the forging machines 
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where heads are forged on. Then as the 
heads are finished, the bolts are tossed 
into another similar tote-box and sent to 
the bolt cutter to be threaded, after which 
they are ready for use or shipment. 

The tote-boxes used are of a very 
convenient type, being made of heavy 
boiler iron, shaped as shown in Fig. 8. 
Four loops for the hooks of the crane 
chains are riveted at A, and heavy metal 
ribs are riveted to the bottom to strength- 
en the box and keep it from slipping. 

As may readily be seen, these tote- 
boxes can be lifted without spilling the 
contents, and if they are to be dumped, 
all that is necessary is to loosen the 
chains nearest the open side. 


HEATING EIGHT LOCOMOTIVE TIRES 
AT ONCE 


Locomotive tires are heated eight at a 
time for shrinking onto the wheels, in the 
furnace shown at A, Fig. 9, built accord- 
ing to the plans of the Railway Materials 
Co. The cover B is removed and the tires 
lowered into the furnace, after which the 
cover is replaced. 

The wheels are placed on wooden sup- 





Fic. 6. HANDLE FORMER 


ports, as shown by the pair at C, and 
when the tires are hot enough, they are 
removed by means of a special set of 
crane tongs, and carried to the wheels, 
slipped into place anc shrunk on. 


A FLUE RATTLER 


As the flues are removed from the 
boilers they are stacked in racks or 
cradles, as shown at A, Fig. 10. From 
these cradles it is an easy matter to re- 
move them by means of the crane and 
suitable chains. They are then dumped 
into the holder B, above the rattler C, and 
are easily dropped into it through the 
long, narrow door in the side. 

This rattler will clean 400 flues in 30 
minutes. After being sufficiently rattled, 
the flues are dumped out at the front, 
where they are again picked up in bun- 
dles by the crane. Holes are, of course, 
drilled in the cylinder of the rattler to let 
out the surplus water and scale. 
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Oil-covered Hardening Bath 


As is well known, oils and fats harden 
less vigorously than water and watery 
solutions. The depth to which the hard- 
ened part extends, depends on the cross- 
section of the articles hardened; being 
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of a water bath or one of an aqueous 
solution—as of salt—is covered with a 
film of oil or fat through which the 
pieces to be hardened must be thrust in 
order to reach the water bath. By this 
means the tool, or other piece, is not so 
sharply cooled off at first, and is covered 
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Fic. 10. FLUE RATTLER AND FLUE CRADLES 


inversely proportionate thereto. It is 
also dependent on the consistency of the 
oil or fat used; the thicker the mixture, 
the less penetrating the hardening ac- 
tion. 

In order to give tools, etc., a greater 
degree of hardness than would be at- 
tainable by oil or fat alone, the surface 


with a tough film of burned-on fat or 
oil, which counteracts somewhat the ac- 
tion of the water bath, The thicker the 
oil layer, and the more slowly the piece 
is thrust through it, the tougher the 
temper attained. 

The use of a bath of water or a solu- 
tion of salt, etc., in water, calls for great 
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experience and skill when hardening 
tools, if the results are to be regular. 
The lower bath is preferably of milk-of- 
lime, if the tool is to be hardened clear 
through. 








Small Exhaust Steam Turbines 

It is only with the last few years that 
the exhaust-steam turbine has been 
utilized in improving the steam consump- 
tion of power plants. The installations 
to which publicity has been given have 
been of large units, and engineers of 
small power plants may have gained the 
impression that the adoption of small 
exhaust-steam turbines is not practicable. 

When the load on a small power plant 
increases beyond the capacity of the en- 
gine there are several ways of securing 
more power. One is to install a larger 
Or additional engine, which would de 
mand addit’onal boiler capacity, and in 
instances an enlarged boiler house. An- 
other is to install a condenser, if the 
engine has been operating noncondensing, 
and obtain an additional output of be- 
tween 20 and 25 per cent. 

Installing a low-pressure turbine be- 
tween the engine and the condenser is 
the latest way. Small turbines can be 
operated with a jet condenser, maintain- 
ing a vacuum of from 24 to 26 in., or a 
surface condenser can be used for higher 
vacuum. Much of the energy remaining 
in the steam after passing through the 
cylinder of a reciprocating engine with 
its limited range of expansion can be re- 
covered in an exhaust-steam turbine, be- 
cause the latter greatly extends the range 
of expansion. Often the turbine gets 
as much out of the steam as does the 
engine through which the steam first 
passes. 

Engineers whose plants are being 
forced should look well into the merits 
of the exhaust-steam turbine from the 
standpoints of economy, small space oc- 
cupied, and low initial cost.—Power. 








The United States Bureau of Mines 
makes the statement in a bulletin just 
issued that the present steaming ca- 
pacities of steam boilers can be tripled or 
quadrupled by forcing over the heating 
surfaces three or four times the weight 
of gases now passed over them. It is 
stated that with well designed mechan- 
ical-draft apparatus this greater weight 
of gases can be forced through the boil- 
ers at small operating cost. It is possi- 
ble to increase the capacity of many of 
the present boilers in this way without 
reducing their efficiency much; in fact, 
by proper arrangement of the heating 
surfaces the efficiency can be made higher 
than the present rating. The efficiency 
of any boiler can be increased by ar- 
ranging its heating surfaces in series with 
respett to the path of hot gases. New 
boilers of high efficiency can be con- 
structed by making the cross-section of 
the gas passages comparatively small. 
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Tool Production for Gasoline Motors 


The tool-production department of the 
Willys-Overland Co., at Indianapolis, 
Ind., consists of the tool-designing, tool- 
making and tool-recording and checking 
departments. The second department 
consists of two divisions: The pattern 
shop, and the toolroom; and the third, of 
five divisions: Pattern storage, stock de- 
partment (tool steels, tool castings, etc., 
for making tools), filing department, 
checking department, storage for repair 
tools. All tool-supply check rooms 


throughout the plant are under the su- . 


pervision of the checking department. 

The arrangement of these departments 
is shown in Fig. 1, with the exception of 
the pattern shop, which is in a different 
building, not having yet been concen- 
trated with the other divisions of the 
tool-production department. 

The system employed in producing 
tools is very comprehensive. The first 
complete set of blueprints for each new 
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The methods used in a large 
automobile shop for getting out 
new tools, jigs and fixtures, also 


some of the tools used. 




















model of motor is sent to the tool-design- 
ing department. This department then 
proceeds to make drawings of the tools, 
jigs, fixtures and gages for each part of 
the work, and after carefully revising 
and checking them turns them over to 
the order department, which makes out 
written production orders, and sends 
them, together with the drawings, to the 
toolroom foreman. 
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Fic. 1. PLAN OF THIRD FLOOR OF MAIN MACHINE SHOP, SHOWING TOOL- 
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2. STOCKROOM FOR TOOLROOM MATERIALS 





The toolroom foreman examines the 
drawings carefully, in conjunction with 
the prints of the parts to be made, re- 
checks them, and either passes or returns 
them to the tool-designing department 
with suggested changes. If these changes 
are approved by the designing depart- 
ment, they are made at once, if not, the 
drawings, together with the proposed 
changes, are sent to the general super- 
intendent, who decides the matter. 

As soon as the design for a tool is 
passed upon as satisfactory, requisitions 
for patterns and stock are made in writ- 
ing, upon the pattern shop, foundry and 
tool-stock department, Fig. 2, for neces- 
sary materials. Upon receipt of these 
materials, the construction of the tool 
is begun in the toolroom, accurate cost 
records being made out for the various 
machine, bench and assembling opera- 
tions required on it. 

Upon completion of the tool, the cost 
records are sent to the cost department, 
the tool is turned over to the tool-record- 
ing and checking department, and the 
patterns procured from the foundry and 
placed in the tool-pattern storage. The 
tool-recording and checking department 
then makes a complete record of the tool 
on its files and ledgers; the number of 
the drawing the tool was made from, the 
number of the order for the tool, the 
name and number of the piece the tool is 
to be used on, and a brief description of 
the tool. The tool is then ready for use 
in the shop and is sent to the check room 
of the department in which it is to be 
used. 

The jig for drilling the bearing caps, 
and the cap, after grinding, are shown 
in Figs. 3 and 4 respectively. The con- 
struction of the jig is novel and simple. 
It is made of a cast-iron body Z, the lo- 
cating pins A and K, the handwheel C, 
the hardened, machine-steel spindle S, 
and the eccentric R, held in position by 
the pins E. The dotted lines Y repre- 
sent the position of the bearing cap 
when in the jig. The construction of the 
eccentric R is shown in the lower part 
of the figure. 

When the jig is not in operation the 
eccentric is at its lowest point, due to the 
eccentric handle dropping down from its 
own weight. This allows the operator 
sufficient room to place the bearing cap 
in the jig, the top of the cap resting on 
the eccentric. The operator then pulls 
up the handle of the eccentric, causing 
the work to press against the base of the 
jig and the locating pins A. At the same 
time he screws up the handwheel C (with 
the right hand) pressing the work 
against the locating pins K. The cap is 
now in position for drilling, the drills be- 
ing piloted by the tool-steel bushings in 
the top of the jig shown in the figure. 
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JiG FOR DRILLING MAGNETO COUPLING 
Jaws 

Magneto coupling jaws ,are drilled at 

A, Fig. 5, in an ordinary single-spindle 

drilling machine, the work being held 

and located by the jig shown in Fig. 6. 
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the operator for testing the reamed hole; 
this is termed a production gage, as it is 
made slightly larger than the gage used 
by the inspection department to allow for 
the expansion of the work due to heat 
produced in reaming. 
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Fic. 3, Jic FoR DRILLING BEARING CAPS 


The coupling jaw to be drilled is placed 
on the hole X, which is made slightly 
larger than the round section of the 
work, so that the jaws rest in the re- 
cesses of the clamps C. The thumb-nut 
A is then revolved, moving the cone B 
into the opening between the arms D, 
and causing the clamps C to locate and 
rigidly clamp the work in place. The 
hinged drill plate G is then thrown over 
so that the locating bushing F presses 
on the top (B, Fig. 5) of the work, and 
the drill plate is locked in place by the 
thumb-clamp E. The work is now ready 
for drilling, the drill being piloted by a 
drill bushing inserted into the locating 
bushing F. 


MACHINING EXHAUST PIPES 


Exhaust pipes for one type of motor 
require reaming. The reaming is per- 
formed in a drill press as shown in Fig. 
7, in which A is the exhaust pipe, H the 
angle plate for helding it, and G the 
table to which the angle plate is clamped 
by means of two clamps, one of which 
is shown at F. The work is located by 
the setscrews E, and the steel locating 
plates B, and is held in position by the 
clamp C. 

At H is shown a plug gage used by 
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MACHINING CONNECTING Rops 


Connecting rods require a number of 
machining operations. One of the most 
interesting of these is boring and ream- 
ing. 

Boring and reaming are performed in 
a multiple-spindle drilling machine, as 
shown in Fig. 8, in which a connecting 
rod A is being bored at the left, and a 
connecting rod B being reamed at the 
right. The jigs C, for locating and hold- 
ing the work are identical, and consist 
of a cast-iron body S, the loose bushings 
W, a fixed V-block inside the small end, 
an adjustable V-block inside the large 
end, adjusted by the screws R, and the 
setscrews P. 

The work is located by the V-blocks, 
and clamped in position by the setscrews, 
the hubs of the connecting rods resting 
in the V-blocks. The special cast-iron 
base plates K are provided for holding 
the jigs in position, 
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AACHINING CONE CLUTCHES 


A complete view of a turret lathe set 
up ready for machining cone clutches is 
shown in Fig. 9. In this E is the rough- 
ing tool and G the finishing tool for bor- 
ing the hole (G, Fig. 10), F is the tool 
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Fic. 4. BEARING CAPs 

for facing the hub (F, Fig. 10), H is the 
tool for turning the hub shank (J, Fig. 
10), and FR is the tool for reaming the 
finished hole. 

The periphery E of the cone clutch is 
finished by the tool X, Fig. 10, which 
moves at an angle in the tool-holder A 
(Figs. 9 and 10) as the finish-boring tool 
moves into the hub, due to the ram S, 
Fig. 9, pressing against the plunger plate 
B. The edges C and D, Fig. 10, of the 
cone are finished by the tools V and W, 
which are fed into the work by the hand- 
wheel M, proper stops being provided in 
the carriage saddle. 

The roughing cuts on the periphery are 











Fic. 7. REAMING EXHAUST PIPES 





184 


performed in the same manner as the 
finishing cuts, the work being done by 
the tools in the holder C and the plunger 
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plate D. Special jaws N are at- 
tached to the lathe chuck for holding the 
work during these operations. 
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International Harvester Cos’. 
Continuation Schools 


The continuation-school work now be- 
ing carried on for the boys employed at 
the McCormick and Deering works of the 
International Harvester Co. dates back to 
1903. The beginning of such work was 
made at the McCormick works and 
classes were started for both men and 
boys, either in the shop or in the ad- 
jacent club house, during the seasons of 
1903 to 1907, inclusive, instruction be- 
ing given two evenings each week on 
such subjects as mechanical drawing, 
mathematics, English and machine-shop 
practice. 

During 1908 a regular apprenticeship 
school was organized, ‘consisting of the 
boys in the toolroom. They were di- 
vided into two classes—elementary and 
advanced—and met twice a week on 
company time from 12:30 to 2:30 for the 
study of arithmetic. The study of alge- 
bra was later added. 

This work was carried on each sea- 
son and proved so satisfactory and of 
such value to the company that it was 
brought to the attention of the Advisory 
Board on Welfare, consisting of the su- 
perintendents of all the International 
Harvester Co.’s plants. Under the direc- 
tion of a special committee appointed by 
this board the plan at present followed 
at the McCormick and Deering works 
was worked out. In each of these plants 
the boys are given instruction for four 
hours a week on company time. 

A four-years course of 48 weeks each 
year, has been adopted, and includes the 
following subjects: Reading (Using the 
I. H. C. catalog as the textbook), writing, 
spelling, mathematics, free-hand draw- 
ing, mechanical drawing, reading of blue- 
prints, writing compositions on shop ex- 
periences and conditions, lectures and 
practical talks, stereopticon talks. The 
work in each shop is in direct charge of 
the superintendents. 








At a certain coal mine in New Mexico, 
says Railway and Locomotive Engineer- 
ing, the superintendent was annoyed, 
from time to time, by employees moving 
into and out of the company’s houses 
without due notification of their frequent 
changes. It became impossible to keep 
the rent accounts straight on the office 
books, and finally the superintendent re- 
solved upon stringent measures. *He 
posted the following notice, which is 
given verbatim—orthography, syntax and 
all: 

february the 11th. 
Notice to all employes 

aney Person or Persons that Mooves 
into A house Without My Consent shall 
be Put out Without anney Cemmony. 

Dam it I Must and Will have some 


Sistom. 
[Signed.] 


Hen Filster. 
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Maintaining Construction Equipment 


In connection with all large construc- 
tion projects which involve heavy ex- 
cavation, the building of a dam, laying of 
pipe lines, erection of a power plant, etc., 
so much machinery and other mechanical 
equipment are now used that it is neces- 
sary to provide corresponding facilit:es 
for their maintenance and repair. 

In all such undertakings, where 
bonuses for expedition and penalties for 
failures in completion beyond contract 
periods have come to be the rule, delays 
are costly; an effort is therefore made 
to avoid, as far as possible, any abso- 
lute breakdowns, to provide for necessary 
repairs or replacements as speedily as 
practicable and to keep all of the equip- 
ment up to a high standard of working 
efficieacy. 

For this a fairly large assortment of 
tools, such as will be found in a general 
shop doing plate work, machining, forg- 
ing and some wood cutting and finishing, 
is. essential; and the field for the use 
of modern shop tools, as well as the 














By C. A. Tupper 


| Field shops for the mainte- 


nance of the equipment employed 
in construction work. Suitably 
| and economically housing the 

machinery. Opportunities nu- 
merous in this work for skilled 
men and the difficulty of getting 
| them, 


The practice of rushing ma- 
terial to the scene of construc- 
tion without suitable inspection 
is strongly condemned. The care 
of foreign manufacturers in this 
respect contrasted with the neg- 
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ligence of American contractors. | 








ricks; 13 swinging engines; 4 large 
gyratory rock breakers; 4 disk crushers; 
2 crushing rolls; 2 magnetic separators; 
6 concrete mixers; 1 box car; 29 flat 
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employment of skilled mechanics, has 


been correspondingly broadened. 


EQUIPMENT TO BE KEPT IN CONDITION 


An idea of the extent and var‘ety of 
the equipment to be kept in operating 
condition may be gained from a large 
hydro-electric project in the South, work 
upon which is now in the last stages of 
completion. 

This includes 3 steam-driven air com- 
pressors, with receivers, piping, etc.; 19 
rock drills and 9 machines of the well- 
drilling type; 43 stone skips, grabs and 
buckets; 13 steam hoists; 10 mast der- 


cars; 22 dump cars; 8 locomotives; 13 
direct-acting steam pumps; 2 motor- 
driven centrifugal pumps; 14 boilers of 
various types; 2 feed-water heaters; 9 
horizontal single-cylinder engines; 5 ver- 
tical engines; 1 electric generating plant 
for auxiliary power and lighting ser- 
vice; pulleys; shaft'ng; belting; tackle; 
hand implements, tools, etc. 

The tools used for repairs and main- 
tenance include, a 24-in. lather, with 
rapid-change mechanism; a 16-in. back- 
geared crank shaper, having a 16'%-in. 
stroke; a single-spindle drill, with a 
934-in. vertical travel of spindle; an 


upright portable drill, with a 5-in. travel 
of spindle; 2 upright wall drills, with a 
44-in. travel of spindle; a combined 
punch and shear, with a capacity, as 
punch, up to 5 in. diameter and as shear 
to % in.; a rapid-cut power saw, with 
a blade 13x34 in.; a 1%-in. single-bolt 
cutter; a power-driven pipe-cutt'ng ma- 
chine, with capacity for threading and 
cutting from 1 to 6 in. diameter; 4 blow- 
ers; 4 hand-operated blowers; a steel 
rivet forge and other forges; 10 vises 
with jaws from 6 to 11 in., and auxiliary 
devices. There are also drill sharpeners, 
grinders, band and crosscut saws, and a 
number of special tools, among which 
are those used for electric work. 

Other types of apparatus, not men- 
tioned above, might be and often are in- 
cluded in connection with similar under- 
takings. For example, an autogenous 
welding outfit is a valuable asset; and 
for work likely to last many months, or 
even years, a small foundry plant for 
making rough castings, such as some 
mining companies are now installing, is 
to be recommended. The extent of the 
equipment will be determined by the 
size of the construction project, its lo- 
cation and the time required for obtain- 
ing new parts from the ordinary sources 
of supply. 

The maim machinery for construction 
work, together with tools comprising the 
repair and maintenance outfit, can be 
and commonly is used on a number of 
projects, particularly where the same 
contractor moves them about from one 
place to another; but when such tools 
are offered for sale, the new owner 
should be careful to see that he is not 
getting them merely as second hand. On 
the contrarv, they ought to be thorough- 
ly overhauled or rebuilt, and made to 
pass the inspection of some competent 
person with shop training in whom the 
buyer has confidence. 

The scene of important construction 
work is frequently many miles from any 
base of supply, so far as shop tools are 
concerned, or in fact any mechanical 
equipment, and many engineers and 
superintendents with broken-down ma- 
chinery have deplored the lack of fore- 
sight that sent them into the field with- 
out reliable and efficient tools. 


HousiInG CONSTRUCTION MACHINERY 


Once there they should be adequately 
housed in one or more rainproof struc- 
tures, hav'ng enough windows to admit 
ample light for the work. It is usually 
best to put up a single building for the 
machine shop, blacksmith shop, carpenter 
shop, etc., and to place in one line all 
of the tools for handling heavy pieces, 
so that a monorail traveling hoist, or 
other type of crane and lift, can be ite 
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stalled overhead. This arrangement is 
a great time and labor saver. 

For the shop building a light log or 
board structure, like that shown in Fig. 
1 at the power end of a field plant, with 
corrugated metal roof and siding, is the 
usual type where timber can be readily 
obtained; but in desert regions where 
the latter is scarce, as on irrigation proj- 
ects, a portable light metal building, so 
designed that the parts can be packed on 
horses or donkeys, not over 150 Ib. to 
a piece, is to be recommended. 

Concrete structures have been used 
to some extent for field repair shops, 
as at the Roosevelt Dam, where the gov- 
ernment built its own cement plant on 
the spot, and by British contractors in 
parts of Egypt, India or Burmah readily 
reached by river. But for such projects 
the cost of cement is usually too high 
to permit using it for anything but the 
main work. 

These remarks in ‘relation to shop 
buildings apply, of course, to construc- 
tion carried on at a considerable distance 
from the shipping points of supplies. 
Where the work is adjacent to populous 
communities, as, for example, the im- 
mense hydro-electric development now 
being carried forward at Keokuk, lowa, 
on the Mississippi River, the shop build- 
ings will, naturally, be constructed of 
the most convenient material suitable 
for the purpose, with due regard to 
cost. 

For water-power projects .a practice 
which has become quite common is to 
make temporary use of one end of the 
electric-generating station as soon as the 
building of this has progressed suffi- 
ciently toward completion, as shown in 
Fig. 2. Most such plants are laid out 
with room at one end for the installa- 
tion of additional units, so that there 
is ample space for the tools. The draw- 
back to this is the fact that, unless the 
generating station is erected very early, 
the tools are apt to be housed in some 
flimsy board structure, pending its com- 
pletion. Advantage is sometimes taken 
of overhanging rocks, which form 
natural caverns, requiring only a lean-to 
front with windows. 


SKILLED MEN HARD TO GET 


It appears to be growing more and 
more difficult for construction companies 
to obtain skilled men for shop work, 
even where the operations are not far 
from centers of labor supply; and for 
projects in the more out-of-the-way 
places this problem is a serious one. 

The prime essential is to obtain a 
foreman who has been trained as an all- 
around machinist, is familiar in at least 
a general way with smith’s work and 
can turn his hand to woodworking. Two 
helpers, one a machinist and the other a 
smith, particularly if both are “handy” 
men, will then make the nucleus if not 
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the full complement of a very efficient 
force. For the remainder men can be 
picked out, as needed, from the gang 
of laborers on the regular construction 
work. 

Observation at odd moments, for a few 
days, will show an experienced foreman 
which of the laborers are in the habit of 
“using their heads.” Such men can be 
called in, started at simple operations, 
such as drilling, timber shaping, etc., 
and developed within a few weeks into 
really efficient helpers, especially if en- 
couraged by a higher rate of pay. 

Americans, or immigrants from north- 
ern Europe, are getting to be pretty 
scarce as laborers, but quite a number 
of Italians can usually be found in the 
average construction gang in this coun- 
try, and, with considerate treatment it 
is almost always possible to develop 
some of them into very fair assistants 
for shop work. The same is true, to a 
less extent, of Portuguese, Spaniards and 
some of the Slav or Balkan types. In 
the Southern states negroes and in the 
Southwest, or Latin-America, men from 
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the native element can also be picked 
for shop work. 

In dealing with all these races, the 
principal thing is to respect their re- 
ligious prejudices and to remember that 
they are almost always very sens'tive, 
making much of things which may seem 
to the shop foreman mere trifles. Even 
the disturbing frequency of the innumer- 
able saints’ days can be eliminated with 
tact and suitable rewards for continuous 
service. 

The construction superintendent and 
shop foreman should also remember, 
what they apparently often forget, that 
for repair work they have invaluable as- 
sistants in the men who operate the 
steam shovels, dredges, hoists, pumps, 
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engines, locomotives, etc. The average 
man employed in handling these ma- 
chines has been compelled at various 
times to take care of his own repairs; 
while many of them have had shop train- 
ing and practically all are more or less 
“handy” with teols. 

As a rule, they are disposed to shirk 
all responsibility for any but minor re- 
pairs or adjustments to their equipment; 
but if their judgment and experience are 
deferred to, if their assistance is sought 
in the right spirit, and if they are handled 
with a reasonable show of tact, they will 
help out in the shop without demur. 

There are always times when their 
machines are idle, and these odd hours 
swell to a large aggregate in the course 
of every month. It is, however, a mis- 
take on the part of the superintendent 
to make too much of a show of authority 
or for the shop foreman to ask him to 
do so. Neither should the management 
of a construction enterprise rely alto- 
gether or too fully upon this class of 
skilled labor, with the idea of saving the 
expense of a regular repair force, as is 





HousiING REPAIR TOOLS 


The resulting loss in 
heavily over- 
“economy” of 


sometimes done. 
efficiency and time will 
balance any _ possible 
wages. 

Another thing which pays largely is 
the creation, for any large construc- 
tion project, of a regular store-keeper’s 
department, having charge of all sup- 
plies and small tools. For this a trained 
man is desirable; but lacking one the 
work can be properly assigned to the 
shop foreman. Any intelligent young 
man who can read or write will serve 
him as an assistant in giving out supplies 
on orders, checking the quantities on 
hand, including spares, and making 
requ’sitions for more to be shipped in 
as needed. 
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RUSHING EQUIPMENT WITHOUT INSPEC- 
TION 


The fact that a good outfit of machine 
tools and other equipment for repair 
work and maintenance has been pro- 
vided for a construction project leads, at 
times, to one practice which cannot be 
too strongly condemned; namely, that 
of rushing material to the scene of con- 
struction operations without suitable 
preparation or inspection, relying upon 
the shop in the field to make right any 
defects found to exist. This occurs not 
infrequently when contracts are taken 
for quick completion or when there has 
been unlooked-for delay in the early 
stages of the work. 

It is, however, putting an undue burden 
on the field force and one with which in 
many instances it is not equipped to 
cope. For example, a structural mem- 
ber that is too short cannot be stretched 
to the proper length, nor can a chan- 
nel of incorrect width be brought to the 
proper dimensions. Again, a full set of 
rivet or bolt holes 4% to ™% in. out of 
line may create a condition where re- 
drilling will seriously weaken the part 
affected or cause it to be poorly secured. 
Other examples will occur to anyone 
giving the subject thought. 

On work done outside of the United 
States, the too common negligence of 
American contractors in this respect, with 
exaggerated reports of it not unnaturally 
fostered by foreign competitors, has lost 
more than one subsequent “job” to 
European firms, which are undoubtedly 
more careful, as a general thing, in their 
preparations for work in the field. 


AN ILLUSTRATION WorRTH NOTING 


A very good illustration of scrupulous 
attention given to preliminary detail, and 
the advantages resulting therefrom, re- 
cently came to light. This concerned 
construction work in South America 
which was bid on by American, Eng- 
lish and German companies. The con- 
tract, which was awarded to a German 
firm, covered the building for the Ar- 
gentine government of an aérial tram- 
way 21% miles long, to an elevation in 
the Andes Mountains, of 11,570 ft. from 
the plain. 

Following preliminary surveys, careful 
detailed measureme.::its of altitudes, 
ground contours and air-line distances 
were made by the contractors’ engineers 
for the entire route, and the course of 
the line accurately plotted. Then all 
of the structural material—iron and 
steel being used throughout—was fabri- 
cated in Germany in sections small 
enough, for the most part, to be carried 
on mule-back up the mountain trails. The 
stations, towers, etc., were assembled 
complete with screw bolts, each part 
carefully marked to indicate its exact 
position and the whole then knocked 
down for shipment. 
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Meanwhile a large storage and as- 
sembling plant, with machine and forge 
shop, had been built at the lower ter- 
minus of the line and every mechanical 
facility provided to carry on the erection 
of the tramway, including the regular 
inspection and forwarding of the operat- 
ing and structural material, cables, tools, 
etc., as required. 


AN EXAMPLE OF GENUINE INTERCHANGE- 
ABILITY 


So carefully had the preparations been 
made, that the various structures and 
pieces of operating mechanism—all sec- 
tionalized—went together without any 
changes beyond such minor details as 
the occasional redrilling of a hole. There 
were no parts missing and no accidents 
except such mishaps as were due to 
blasting and other unavoidable occur- 
rences of the kind known in contracts 
and insurance policies as “the acts of 
God.” 

A cloudburst carried some material 
far down the mountain slope, but such 
of this as could not be recovered was 
quickly supplied by the field shop from 
spare unfinished material in store. So 
far as practicable, all parts had been 
made interchangeable or easily con- 
vertible with the tools at hand, thus 
greatly facilitating replacements, reduc- 
ing the stock to be carried and lighten- 
ing the burden on the field shop. So 
well, moreover, had the latter been 
equipped, and so thoroughly did it justify 
itself, that it was taken over by the Ar- 
gentine government, at the termination 
of the tramway builder’s contract, as a 
regular repair plant both for the aérial 
tramway and the connecting steam road 
from the main trunk line of the rail- 
way. 


OPPORTUNITIES IN CONSTRUCTION WORK 


FOR TRAINED MACHINISTS 


For a young machinist with good gen- 
eral training, work in the field shop of a 
construction project offers the best kind 
of opportunities. It teaches him initiative, 
to be resourceful in meeting emergencies 
and to depend upon himself to an ex- 
tent that he would hardly consider pos- 
sible in the midst of ordinary surround- 
ings. From the position of foreman it 
is often a natural transition to that of 
assistant superintendent of construction 
and finally to the entire charge of con- 
struction work outside of the regular 
engineering. 

Or, if such a man returns to work in 
machine-building plants, he will find that 
his experience fits him to fill a much 
larger place than when he left. By 
actual observation of the operation of 
equipment under the most trying condi- 
tions of service, he has learned the weak 
points in its construction and has been 
obliged to find his own means of over- 
coming them. Ordinarily, too, the pay 
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is good, and there are not so many op- 
portunities for spending money as in the 
cities or towns. 





The Machinist and His 
Small Tools 


By F. B. JACcoBs 


A recent article reminded me of 
my early experiences as a machinist 
apprentice, some 17 years ago. At that 
time all-round machinists were far more 
plentiful than they are at present, and a 
good kit of tools was a necessary asset. 
It is no wonder then, that the ambition 
of apprentice boys of those days was to 
become all-round, skilled workmen, and 
to possess a good kit of tools. 

Machinists then took more pride in 
their tools than they do at present, for 
several reasons. In the first place many 
tools that were absolutely necessary 
were made by the machinist himself, 
often under difficulties, by utilizing a 
few moments at a time, while he had a 
running cut going on the lathe, planer 
or miller. The tools made under these 
conditions consisted of size blocks, sur- 
face gages, test indicators, and a va- 
riety of other small tools that the ma- 
jority of the shops at the time did not 
furnish. 


WHY THE OLD-TIME MACHINISTS 
TREASURED THEIR TOOLS 


To be sure the machinist could have 
bought these tools if he cared to, but it 
must be remembered that at that time 
S15 was a week’s wages, and did not 
permit much of a fund for investment 
in tools. A tool maker was expected to 
possess many expensive tools, such as 
bevel protractors, vernier calipers, a 
height gage, hardened-steel squares, and 
various other tools of a like precision na- 
ture. 

As it is human nature to appreciate 
the things that we have to strive thé 
hardest for, it is no wonder that the 
skilled workman of 20 years ago took 
pride in his kit of tools. The system 
under which these tools were produced 
was not without its advantages, as many 
successful mechanical experts of the 
present time owe a part of their success 
to the thrift and economy practiced in 
the accumulation of enough good tools 
to qualify them for better paying posi- 
tions. 

There are more machinist’s small tools 
made at present than ever before, owing 
to the fact that there are more machin- 
ists to buy them. The automobile in- 
dustry alone has been the means of put- 
ting hundreds of thousands of skilled 
mechanics into the field, and other com- 
paratively new industries, and new meth- 
ods of finishing work have taxed the ca- 
pacity of the makers of machinist’s small 
tools to the limit. 
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Three Pioneer Thread Millers 


In the shops of Geo. Juengst & Sons, 
Croton Falls, N. Y., are three machines 
which have been in service for a long 
time, having been built by this firm be- 
fore machines of this character were on 
the market. 

The machine shown in Fig. 1, which is 
used for thread milling, is the oldest one 
of the three. Details of the principal 
parts of this machine are shown in Fig. 
2, in which A is the work or screw being 
cut, B is the milling cutter mounted on 
the end of the shaft C and driven by the 
gears D and the pulley E. The work 
is held in a socket F on the end of the 
lead screw G, and is guided by a half 
bushing H of the proper diameter, held 
in the yoke directly over the cutter. This 
bushing takes the thrust of the cut. 


By John Peak 








Details of two early thread 
| The 


second design shows clearly the 


millers still doing duty. 


influence of the first. 


An old gear hobber converted 


into a worm miller. 




















turned by means of the pulley R, which 
is belted from a separate countershaft. 

Referring again to the halftone, oil is 
supplied to the cutter through the pipe 
and flexible tube S. The chips drop into 




















Fic. 1. AN OLD THREAD MILLER 
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Fic. 2. 


The lead screw passes through a solid 
nut J fastened to the frame, and is turned 
by means of a spline in the end of the long 
hub of the gear J. While the screw is 
being cut this gear is turned by a pinion 
and sprocket K, which is driven by a 
chain from a countershaft overhead, 
which in turn is driven by a belt from the 
three-step cone L in the cutter shaft. 

The socket end of the lead screw is 
supported in a bearing M, which slides 
on the guide rods N. This bearing strikes 
against a dog on the trip rod O (shown in 
the halftone only), and releases the 
clutch P when the desired length of 
thread has been cut. When this clutch 
is out the lead screw may be quickly re- 








DIAGRAM OF THREAD MILLER 


a box which has a screened bottom, 
through which the oil drains off into the 
barrel. 

The frame of the machine consists of 
a 3'%-in. round steel bar J, upon which 
are fastened the necessary slides, brack- 
ets and bearings. The cutter-shaft bear- 
ings are stationary, but the lead screw 
and its mechanism can be swiveled to the 
angle of the screw thread being cut. The 
range of this machine is screws up to 214 
in. in diameter and 46 in. in length. 

After the feasibility of cutting screws 
by this method had been demonstrated by 
the use of the first machine, the second 
one, Fig. 3, was built. The design of this 
is more compact. The cutter shaft is 


shorter and is swiveled to the thread 
angle instead of the lead screw as in the 
first machine. The lead screw passes 
through a split nut, which is opened when 
it is desired to return the work carriage 
to the starting point. In this halftone B, 
C and D correspond to similar letters in 
Fig. 4 in which the screw is driven 
by the gears A, the splined shaft B, the 
gears C and the sprocket D. The coun- 
tershaft which drives this sprocket is 
driven by the gear and sprocket E, mesh- 
ing into the gear on the cutter-shaft drive 
train. The cutter is driven by the gears 
and pulley as shown. The pulley is large 
enough in diameter to allow the work to 
pass between the belt when the cutter 
head is swiveled to the greatest angle in 
its range. 





Fic. 3. LATER MODEL OF THREAD MILLER 


The machine shown in Fig. 5 is an old 
gear hobber, which has been converted 
into a worm miller. In this worm cutter 
the work A is held on an arbor B, which 
is mounted in the slide C, which can be 
adjusted vertically to accommodate 
worms and cutters of different diameters. 
This adjustment is effected by means of 
the handwheel at the top of the machine. 
The cutter D is mounted on a slide, which 
is moved in a direction parallel to the 
axis of the work arbor, by means of the 
lead screw E, which is driven from the 
arbor by means of the change gears F of 
the proper ratio for the lead being cut. 

The worm and wormwheel G, the 
change gears H and the worm / meshing 
into the wheel J constitute the feed mech- 
anism. The worm / can be thrown out of 
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mesh by means of an eccentric bushing 
when it is desired to return the cutter 
slide by means of the hand crank. The 


drive of the cutter is through the splined 
miter gears, 


shaft, change gears and 
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worm gear, as is plainly shown. Fig. 6, 
with corresponding letters for the same 
parts, will give a clearer idea of the oper- 


‘ation of the machine than does the half- 


tone view. 
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Fic. 4. LAYouT OF PARTS OF SECOND THREAD MILLER 
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Fic. 5. A Worm MILLER 
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Helps in Fine Thread Meas- 
urement 


The practices of the Bausch & Lomb 
Co., Rochester, N. Y., in maintaining ac- 
curacy of screw-thread shapes are not 
only interesting but show a careful study 
of the problems involved. Nearly all of 
the threads cre of fine pitch, 50 per inch 
being very common. Most of the work 
is on thin brass tubing. 

The threads are a modified V in form, 
the gages having the threads flatted for 


FiG.1 


HoLpING WIRES FOR THREAD MEASURE- 
MENT 


rs and the taps for ss of the depth. This 
prevents any bearing on the points of 
the threads and helps to secure a good 
fit. 

The standard allowance on a thread of 
0.946 pitch diameter -is 0.0013 in. For 
very thin tubing which is apt to spring 
out of shape, this allowance is doubled. 
That is, in cases of this kind, which are 
called special, the small diameter of the 
limit gage is 0.0013 in. over the basic 
size, and the large end 0.0026 in. over- 
size, all measurements being on the 
pitch diameter. 

Threads are measured by the three- 
wire system, this having been worked out 
very carefully by Messrs. Green and 
Robinson, under the direction of Master 
Mechanic Wishart. The wires are con- 
veniently arfanged for use as shown, the 
block, Fig. 1, being used for work of 
small diameters and the loops, Fig. 2, for 
large work. 








Removing a Nut 


Repeated applications of kerosene or 
gasoline will almost always aid in loos- 
ening a refractory. nut. A final effort may 
be made by lighting a little cotton waste 
soaked in kerosene around the nut and 
applying the spanner before the bolt or 
stud has time to become heated. Tap- 
ping the faces with a hammer will also 
frequently induce a loosening of the nut. 
As a last resort, splitting the nut with a 
chisel is cheaper than breaking the bolt. 
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Methods Used in Making a Carburetor 


The manufacture of a gasoline car- 
buretor calls for practically the same tool 
equipment as used for making plumbers’ 
Attings. It is therefore not surprising 
ihat the Findeisen & Kropf Manufactur- 
ing Co., of Chicago, took up the manufac- 
ture of the Rayfield carburetor as an ad- 
dition to its line of brass fittings, although 
the two lines are apparently quite re- 
moved from each other. 

In Figs. 1 and 2 is shown how a turret- 
head drilling machine has been rigged up 
to take care of the boring and tapping 





Fic. 1. TAPPING THE CASTING 


operations performed from the bottom 
side of the main carburetor casting. This 
part has been so designed that the same 
boring tool, reamer and tap may be used 
upon the two holes A and B (a!so shown 
in Fig. 3). These are the openings into 











Fic. 4. MILLING HEXAGON NutTs 


By Glenn Muffly 








The tool equipment employed 
by a Chicago shop in the manu- 
facture of “<asoline carburetors. 
Boring and tapping operations 
performed on a turret-head drill- 
ing machine. A testing rig with 
a capacity for testing 48 carbu- 
retors at a time. 























the float chamber and into the constant 
level valve chamber. 
The first operation on the turret drill 








Fic. 2. DRILLING THE CASTING 


is to ream out and face off the two open- 
ings as shown in Fig. 1. To facilitate 
this the fixture to which the casting is 
secured is fitted to a slide provided with 
stops and operated by the lever C so that 
both holes may be bored, reamed and 
tapped at the one setting with the same 
tools. 


After tapping both holes the turret is 
revolved to the position shown in Fig. 
2, and a hardened bushing is screwed 
into the middle hole to guide the drill, 
which, as may be seen in Fig. 3, goes all 
the way through the casting. Next the 
counterbore D, Fig. 2, is run in to the 
depth regulated by the stop E, the drilled 
hole serving as a pilot on this as well as 
on the next operation of tapping with tle 
last of the six spindles in the turret. 

A machine used to finish hexagon nuts 
is shown in Fig. 4. An air cylinder forces 
the plunger F down upon the nut to be 
finished, which is fed between the two 
cutters. Indexing at each pass, the nut 
is finished on six sides in three indexings 
and the air chuck reduces the idle time of 
the machine to the minimum. 

Another operation on the main casting 
of the carburetor is shown in Fig. 5. 
Air chucks are used quite generally 
throughout the plant, and one of the most 

















Fic. 3. THE CASTING CuT IN HALF 


popular types is the two-jawed style used 
on this job. Special faces are easily at- 
tached to the jaws of these chucks to fit 
the job as shown. The operation is: 
merely the boring out of the float cham- 
ber and facing it off on top, so the chuck- 
ing feature is quite important. 

Another type of air chuck which is 





Fic. 5. BoRING AND FACING THE FLOAT CHAMBER 
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Fic. 6. AN AIR-OPERATED DRAW-IN CHUCK 











Fic. 7. AIR-OPERATED RELEASING CHUCK 


used extensively is that shown in Fig. 6. 
All hexagon, and square or round pieces 
to be bored and tapped are held in draw- 
in chucks of this sort. The four jaws are 
drawn by air pressure back against a 
taper which closes them down upon the 
part to be held. The tap shown in this 














view is an automatic collapsible, as are 
most of those in the shop, and where 
dies are used they are of the self-opening 
variety. 

A bushing held in a releasing air 
chuck, is shown in Fig. 7, and is further 
explained by Fig. 8. The casting H is 





Fic. 9. CARBURETOR-TESTING PLANT 
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Fic. 8, AlR-OPERATED RELEASING CHUCK 
FOR THREADED WoRK 















































screwed by hand into the spindle J up 
against the plunger AK and the cut started 
on the surface L. When finished the 
bushing will be too tight to remove by 
hand, therefore, the plunger K is ar- 
ranged to recede and thus loosen the 
bushing H in the threads so that it may 
be easily removed by hand. 

The testing rig shown in Fig. 9 will ac- 
commodate 48 carburetors, though it is 
here shown with only half that number 
connected up. The elevated tank is par- 
tially filled with a distillate less volatile 
than gasoline to minimize fire risk, and 
pressure is applied to make the test 
thorough. The water-jacketed carburetors 
are also subjected to a water test, where 
a considerably higher pressure is applied 
to the water spaces. 








Tools for Apprentices 


One of the problems in connection with 
the instruction of apprentices is a satis- 
factory method of getting first-class tools 
into their hands. 

The Genera! Electric Co. has a plan 
for selling micrometers and similar ma- 
chinists’ tools to its apprentices, which 
seems to be working out nicely. It issues 
an order on the storekeeper for the in- 
struments required and the tools are de- 
livered to the boys at once. Then a 
specified amount is deducted each week 
from the boys’ pay until the tools are 
paid for, the amount varying according 
to the size of the bill and the pay rate of 
the apprentice. 

This is found to be working out satis- 
factorily on account of the pride the boy 
takes in owning his tools and in taking 
care of them. Where the tools were 
loaned by the company, as was formerly 
done, the average boy did not seem to 
appreciate them to the same extent and 
was apt not to keep them clean, and was 
careless about keeping track of them. 

The superintendent of apprentices, F. 
J. Trinder, thinks so well of the new plan 
that he would not consider going back to 
the old method of loaning tools. 
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An Attachment for Milling 
External and Internal 
Spirals 
By F. H. SOVEREIGN 


The valve-gear on several United States 
torpedo boats required spiral sleeves, as 
shown. Figs. 1 to 5 show how we ap- 
plied an attachment to a Cincinnati uni- 
versal miller which enabled us to make 
these sleeves at about one-third the origi- 
nal estimate. 

In Fig. 1 is shown the bronze sleeve 
only, but it was also necessary to true 
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up an outer steel sleeve, and an outside 
spiral on a section of the shaft. The 
outside spiral, of course, needed no spe- 
cial appliance. 

The milling cutters were made to the 
correct length but were capable of slight 
adjustment with shims. To rough out 
the stock a smaller cutter with parallel 
sides was used. An air blast was used 
to keep the hole free from chips as the 
bar had so little clearance in the hole. 

The power from the miller was used 
to revolve and feed the bar while an air 
drill was used to drive the cutter, as 


shown in Fig. 4. 
amell % ——, 
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Value of Complete Tool 
Designing Data 
By E. E. MINARD 


One of the conditions confronting the 
tool designer in a new position is the lack 
of standard data and records. Any data 
or notes which he may have collected in 
his previous position will be of relatively 
small value because of a difference in 
the class of work and machine equip- 
ment. 

The time spent by a designer running 
back and forth between drawing room 
and shop amid unfamiliar surroundings, 
could be saved by having all necessary 
data available on his board. Take for 
example, standard machine tools like 
millers, turret lathes, automatic screw 
machines, vertical drilling machines and 
punch presses. An outline drawing giv- 
ing all the dimensions required in the 
average practice of fitting these machines 
with special equipment, should be on file 
in the tool-designing department, avail- 
able for instant use. Such drawings 
should be made by an experienced de- 
signer, thoroughly familiar with all of 
the requirements, otherwise unimportant 
dimensions will be given and important 
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Fic. 2. THE FIXTURE 
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Fic. 3. DETAIL OF THE CUTTER Drive 


be tabulated, thus saving time and filling 
space, or bulk to be handled, if part of 
an instruction book. 

In some manufacturing plants there is 
a lack of codperation between depart- 
ments and a noticeable disposition to 
make the tool-designing department the 
dumping ground of responsibility for all 
manufacturing troubles. The tool-de- 
signing department holds a very respon- 
sible position in any organization and 
the uncertainty which is always an ele- 
ment to be reckoned with in the produc- 
tion of new designs, develops into enough 
legitimate trouble without the department 
being subjected té ridicule as the result 
of errors in judgment. - 

This attitude is bound to produce fric- 
tion, enough of which is produced by the 
machine equipment without adding the 
more disasfrous results of friction among 
men.. Good oil, judiciously applied will 
greatly reduce the former, but it re- 
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quires diplomacy of a high degree to 
handle the latter.. 

The tool-designing department should 
not lay itself open to criticism by send- 
ing undiplomatic and inexperienced men 
into the shop to secure information. A 
busy foreman has no time to waste on 
such men and naturally will not hold a 
very good opinion of a department send- 
ing them out. 

Don’t hold up the work on a machine, 
of which it is desired to take measure- 
ments, for an unnecessary length of time 
If necessary to stop the machine, get per- 
mission from the foreman and make him 
feel that it is a service which will be a 
paying investment for his department 
through better tool equipment. Try to 
get all of the desired measurements and 
information on the first trip. This is not 
always possible in cases where a fixture 
is to be attached in an unusual manner; 
but a good designer avoids the loss of 
time spent in chasing up some data which 
could have been secured on the first trip. 

If the absence of friction between de- 
partments of a plant is desirable, such a 
condition is of equal value in relation to 
the internal workings of a department. 








Fic. 4. THE FIXTURE IN PLACE ON THE 
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The lack of reliable data and information 
is one of the most prolific sources of dis- 
satisfaction’ among tool designers and 
draftsmen, and results in a loss of effi- 
ciency. Such a spirit travels both con- 
sciously and unconsciously from one man 
to another and becomes a serious ob- 
stacle to the production of the depart- 
ment. 

Employers and heads of tool designing 
should strike at the root of such a con- 
dition by supplying each man with a com 
plete instruction book and keeping it up- 
todate. Make the men feel that you are 
interested in their work to this extent, 
and you will promote a better working 
spirit and greater efficiency. 





Manufacturing at Low Cost 
by Paying the Highest 
Wages 
By W. L. My es* 


In these days of keen competition and 
modern methods, the manufacturer has 


*Factory cost accountant, Standard 
Motor 


Construction Co. 








MILLER 





Fic. 5. THE WORK AND THE WorRK HOLDER 
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to produce his goods at a low cost in 
order to meet his competitors. This 
brings up the much discussed question: 
How can I manufacture at a low cost 
and continue to pay the increase of 
wages demanded? Surely not by em- 
ploying cheap, unskilled labor to take 
the place of skilled labor, although the 
mechanic with a limited amount of skill 
at a low wage may, under the watch- 
ful eye of the foreman, turn out a job 
in a satisfactory time at a low cost, pro- 
vided you do not consider the overhead 


charges, which run very high on this 
class of labor. 
We know that unskilled, inefficient, 


poorly paid labor on any work that re- 
quires a certain amount of accuracy, pro- 
duces unsatisfactory results, and that 
well paid, skilled and efficient labor pro- 
duces the desired results. But the ques- 
tion is: How are we to obtain and main- 
tain this well paid, well skilled and effi- 
cient labor and keep the cost of manu- 
facturing low enough to meet competi- 
tion ? 

Some incentive is needed whereby the 
mechanic will be compensated according 
to his ability to produce the work in a 
reasonable time. The only plausible and 
fair way is to pay him what he is worth 
under some system whereby the employer 
and employee will be compensated satis- 
facterily for the extra effort they put 
forth. 

Under the differential plan of bonus 
work, the man who “delivers the goods” 
gets the higher wage. And, the higher 
the wage earned by the mechanic, the 
lower the cost of production. This sys- 
tem of pay has been subjected to some 


very harsh criticism by employer and 
employee; nevertheless it produces the 
desired result, that is, low costs and 


higher wage, and, in addition, it fosters 
the spirit of cdé6peration, so essential to 
a successful business. The system has 
been criticized on account of its assumed 
disadvantage to the employee. 
THREE YEARS’ EXPERIENCE 

Three years’ experience with the oper- 
ation of this system has established this 
supposed disadvantage as a decided ad- 
vantage to the employee, as he risks 
nothing by giving it a trial, being guar- 
anteed his regular hourly rate irrespec- 
tive of whether he “makes good” or not. 

Under this system, a careful study of 
each and every operation is made; the 
method of doing the work is given care- 
ful consideration; high-speed tools and 
full instructions are supplied the me- 
chanic hy the employer. Then it rests 
with the mechanic to show his employer 
that he is capable of doing more work 
and receiving compensation sufficient to 
repay him for his extra effort, which, in 
many cases, is but a matter of giving a 
little more thought and attention to his 
work. 
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It is a source of gratification to state sults will be obtained when work is re- 
that mechanics take a pride in applying peated. Another interesting case involved 
their highest efficiency in producing work the following time study, to bore wristpin 
when they know that the company is holes in a piston casting: 


interested in that work and is willing to 


» out 
Grind tools 


ee them for their efforts. Pick up and chuck........ s re 

From a chart which I have before me, Center and drill.......... 4 32 
I am pleased to note that for the first dll tinbbt i Sele "2 
three months of this year over 75 per Face two lugs....... rons 9 2 


cent. of the men who worked on bonus 
earned premiums which gave them an 
average increase of 8.5c. per hour, or 
about 30 per cent. higher wage. I am 
sure this is ample and positive proof 


Totals ay 26 16 
The operator’s instruction card was is- 


sued with the following times and rates: 


Time allowed for tate paid per 


that it does pay the employee. a a te. _—_ 
> 36 0.32 

MAKES THE FOREMAN HUSTLE - 0.34 

, , . 24 0.37 

I asked a foreman in a shop in which i8 0.42 


the bonus plan of work is well developed, 
if he had much trouble in getting the 
men to speed up their machines. He 
promptly replied, no, and stated that it 
kept him speeding most of the time 
to get jobs ready for them; his men 
needed no pushing to get out work, as the 
bonus earned was ample to furnish all 
the speeding power necessary. I also 
asked him if he had found any increase 
in errors in machining the work, due to 
the men working faster when on a bonus 
job. He said: “There is a remarkable 
decrease in errors, as the men realize 
that in order to earn the bonus, they are 
obliged to use their brains as well as 
their hands, thereby eliminating the main 
causes of error.” 

Where the differential bonus plan, or 
any other good system of compénsating 
efficient men is in vogue, you will find 
a decided increase of efficiency in the 
men, and a spirit of codperation which 
does not, and could not, exist under or- 
dinary conditions. 


He put up a stiff kick, claiming that 
it was impossible to bore them in this 
time. He made them in 36% min. per 
casting, making no bonus. Today he is 
doing the same work in 18 min. per piece, 
making the highest rate, 42 cents per hour, 
or an increase of 10 cents per hour. Many 
other instances could be cited where the 
men have cut the time from one-half to 
one-third when working on bonus, there- 
by increasing their wages from 25 to 
50 per cent. 








Ordering Repair Parts 
By JOHN R. GODFREY 


Did you ever break a thingumbob on 
your automobile, or the family washing 
machine, and try to get a new part in a 
hurry? And after you had written to 
the manufacturers, describing the part 
so carefully that you were positive a 
blind Chinaman would know exactly what 
you meant, received from them something 
entirely different ? 

It usually requires considerable cor- 
respondence before the matter’ is 


How It Works 


* 
A few concrete examples of how the 
bonus plan actually produces results are 








offered: straightened out, and in the meantime 
Day-Work System-———, —_—_——Bonus System 

Total Total 

No. hours Rate paid labor No. hours’ Rate paid labor 

Operations taken per hr. cost taken per hr. cost 

Bore and face.... 30 30.328 $9.84 16% $0.407 $6.71 
Plane top and bottom S 0.34 2.72 6 0.408 2.44 
Mill side and pads.. 15 0.35 15.75 15% 0.43 6.67 
Drill complete 20 0.23 4.60 141, 0.28 4.06 
Totals .. 103 $0.312 $32.91 52% $0.38 $19.88 


you have either missed several rides or 
have had to wear a shirt an extra week. 

Some builders of agricultural machin- 
ery cast a symbol on every part so that 
when Uncle Reuben breaks an internal 
gear on his threshing machine, all he has 
to do is to write or wire for a new part 
and give the proper combination of let- 
ters and numbers. 

True, he usually has to pay about seven 
times what the piece is actually worth, 
but he is saved considerable delay, and 
there are many times in the strenuous 
harvesting season when a day’s delay 
means more hard cash to him than a lot 
of us can imagine. 


What follows is a comparison of the 
cost of labor on machining an engine 
cylinder, and shows the reduction in cost 
by paying a higher wage per hour to the 
mechanic. 

Work done on the day-work plan costs 
3532 91; the average rate paid per hour is 
31.2 cents. Work done on the bonus plan 
costs $19.88; the average rate paid per 
hour is 38 cents. The reduction in the cost 
of machining the job is $13.03,-or about 
39', per cent. The increase in rate 
per hour is 6.8 cents, or about 18 per 
cent. higher wage for the mechanic. 

This was the first time this particular 
job was put on bonus; better re- 
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This question of repair parts is, perhaps, 
a more serious one than most of us 
realize, and is causing the loss of more 
money every day than is generally known. 

I do not favor a wad of symbols or 
other hieroglyphics, which in too many 
cases are made with the idea of mystify- 
ing instead of explaining. In the case 
of machine tools where so many parts 
are finished all over, it would be neces- 
sary to stamp the numbers or symbols in 
some inconspicuous place. This would 
be welcomed by many users in ordering 
repair parts, particularly if the machine 
was completely tied up and an important 
job waiting to be done. 

In the case of handles, handwheels and 
similar parts, the symbols could easily be 
cast on the back side in an inconspicuous 
place and would add very little to the 
cost, in fact nothing except the expense 
of putting these on the pattern and the 
extra metal in case they were raised fig- 
ures and letters. 

In the case of handles I would suggest 
the simplest sort of symbols, such as 
H-1, H-2, etc., and in case of alterations 
of any kind, which would affect the re- 
pair part being quickly put in place, the 
symbols should be changed so as to read 


something like this: H-1A, H-2B, or 
something of the sort. 
Unfortunately for themselves, few 


buyers seem to pay much attention to the 
question of repair parts when buying the 
machine itself. If they did, they would 
see that it was not only easy to order 
such parts, but that they could be secured 
at a reasonable price. The question, 
however, is: Shall, or shall not, makers 
of machine tools provide some way in 
which repair parts can be correctly or- 
dered and promptly. secured? We have 
almost given up the idea of a universal 
language, and the simple plan suggested 
ought to help out considerably until 
someone devises a machine-shop Es- 
peranto, so that every mechanic will 
know what is meant by a jig, fixture, key, 
feather and spline. 








Col. Goethals, engineer in charge of 
the construction of the Panama Canal, 
in a report, states that over $15,000,000 
worth of machinery has already been 
purchased in connection with the work. 
Some of the principal items are: Steam 
shovels, 102; cars, 4181; locomotives, 
189; rock drills, 725; cranes, 79; dredges, 
14; barges, 44. After the canal is in 
operation, many of the locomotives and 
cars will be continued in use, but the 
remainder of the equipment will be put 
up for sale. Secretary of the Interior 
Fisher has suggested that much of the 
machinery be transferred to Alaska for 
use*in constructing a government rail- 
road to the interior of that territory. It 
will be necessary for congress to au- 
thorize the building of this road, however, 
before this plan can be considered. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















A Portable Bin of Economi- 
cal Design 
Many manufacturing plants require 
bins of various sizes for temporary stor- 
age of materials in course of manufac- 
ture and while awaiting shipment. 








Connection 


Drawing Board Convenience 


I was troubled by the straight-edge on 
my vertical drawing board catching 
against the thumb-tacks, and chipping. 
Also it could only be lifted away from the 
board about ye in., and consequently 
often smeared the tracings. 

To overcome these troubles I put on 
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Hinged Side for Bin 


Types of Portable Bins 


PoRTABLE BIN OF ECONOMICAL DESIGN 


The engraving shows how this problem 
has been successfully and economically 
solved in a plant where several hundred 
bins were required to handle the product. 

Bins were required in the various 
forms illustrated, and to mieet these 
combinations with the use of the small- 
est number of sides, the construction 
shown was developed. Most of the sides 
are made solid. A sufficient number are 
split and hinged to allow greater facility 
in filling and emptying. By making the 
hinge joint a little above the center, the 
upper half of the hinged side may be 
dropped down and still clear the floor. 

Each bin side is equipped with six 
straps in which connecting links are 
loosely held. The links are bent at the 
upper end to hook into the strap on the 
adjacent bin side, and the lower end is 
bent to prevent the strap falling out 
when the sides are being moved. These 
bins are easily erected and dismantled by 
the cheapest labor without the use of 
any tools. 


Worcester, Mass. J. A. Wuirte. 


two springs, one under the head of each 
wing nut, as shown. These allowed the 
straight-edge to be pulled away from the 
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SPRING ARRANGEMENT FOR DRAWING 
BOARD 


board, and at other times kept it tight 
against it. 
H. Locke. 


Manchester, England. 


A Peculiar Case of Ball Bearing 
Ring Shrinkage 


There seems to be no end to the queer 
tricks that steel will play. The following 
is one of the latest: 

A ball-bearing outer and inner ring 
had been accurately ground to size so 
that the plug gage fitted the inner-ring 
bore just right and the snap gage went 
over the outer ring to a nicety. The 
bearing was assembled with three or 
four balls in place, and it was then de- 
cided to face it off some more in the 
disk grinder. 

After finishing, the 
tightly and the plug gage was _ tried 
again with surprising results. It would 
not enter the inner-ring bore at all and 
the snap gage was a “rattling” good fit 
over the outer ring. 

The explanation was simple and yet 
somewhat strange. The heat generated 
by the disk grinder could not have been 
over 150 deg. F. Nevertheless it seems 
strange that so low a heat should so af- 
fect the gpecial high-speed steel used iw 
the construction of these bearings. How- 
ever, it was the alternate heating on the 
grinder and the cooling (by cold-water 
plunges) which so _ disarranged the 
measurements. 

Another peculiar thing about this in- 
cident was the fact that both the outer 
and inner rings shrank so uniformly as 
to leave the balls with nearly the same 


bearing worked 


freedom as before. The only noticeable 
evidence was the tightness and _ the 
“feel” of the high and low spots on the 


outer ring where it had shrunk more in 
one place than another. The high spots 
were the places where the balls had 
been, thus preverting the ring from 
shrinking so much in these places. 
New Britain, Conn. J. M. HENry. 








Tables of Corrected Dimen- 
sions for Gear Cutters 


The tables shown have been prepared 
for use in setting the gear-tooth caliper 
for measuring gear cutters. These are 
similar to the tables of chordal thick- 
nesses and addenda of gear teeth found 
on pages 41 to 43 of the “American Ma- 
chinist Gear Book.” There the height 
of the arc has been added to the adden- 
dum. 

In this case the height of the arc has 
been subtracted from the dedendum and 
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clearance, which is plainly shown in the 
explanatory sketch. 16 D.P. 17 D.P. 
Pitches smaller than 19 diametral pitch a - | A “ya | ib x 
: er | 8 s+ eet 
in common use are nearly always even a | +f f* | 
numbers and therefore it is not deemed ge. 1 °- 6. 2-2ee8 9.0678) - 
necessary to tabulate them, as the figures No. 3 0.0981) 0.0713 0. a4 0.0670) 35 
° : : No. ‘ ° > ps . 2 
for a pitch two or four times the size of No. 5 0.0981 ) 0705 0.0923 0.0663 21 
; ivi No. 6 | 0.0980) 0.0701) 0.0923] 0.0659) 1 
that required can be mentally divided by No: 7 | o.o980l 00606] 0 00221 0 0655! 14 
two or four as the case may be. No. 8 | 0.0979) 0.0691) 0.0921] 0.0650) 12 
0.0978) 0.0689} 0.0921) 0.0648) 11 
= 0.0978) 0.0685| 0.0920| 0.0644| 10 
aeaaaeaae HH 6 DP 7 DP rH ® Gate 0.0919 S Gens 4 
= -P. P. 0. 0.0676) 0.0918} 0.063 
WW } — 
Cutte | s+f" t” s+f" |Teeth 
An. Macainngt ae ny. A an 18 D.P. 19 D.P. 
No. 1 | 0.2618] 0.1921] 0.2244] 0.1646] 135 er Eas : 
No. 2 | 0.2618] 0.1910] 0.2: 0.1637| 55 4 " ’ , 
No.3 | 0.2617| 0.1899] 0.2: 0.1628} 35 Cutter t ety" i 8 s+f” Teeth 
No. 4 | 0.2616! 0.1889} 0.2: 0.1619) 26 > _ : — ee 
No. 5 | 0.2616} 0.1880] 0.2: 0.1611} 21 No. 1 | 0.0873 0.0640) 0.0827) 0.0607 135 
No. 6 | 0.2614) 0.1868] 0.2: 0.1601} 17 No. 2 | 0.0873 0.0637) 0.0827) 0.0603, 55 
No. 7 0.2612) 0.1855!) 0.2239) 0.1590} 14 No.3 0.0872 0.0633); 0.0826) 0.0600, 35 
No. 8 | 0.2610} 0.1843] 0.2% 0.1580} 12 No. 4 | 0.0872, 0.0630} 0.0826; 0.0597, 26 
0.2609} 0.1836] 0.2236] 0.1573) 11 No. 5 | 0.0872) 0.0627| 0.0826) 0.0594, 21 
0. 2607| 0.1826] 0.2235] 0.1565} 10 No. 6 | 0.0871) 0.0623) 0.0826) 0.0590, 17 
0 2605| 0.1815] 0.2233| 0.1555| 9 No.7 | 0.0871 0.0619) 0.0825] 0.0586 14 
0.2601} 0.1796) 0.2230) 0.1543} 8 No. 8 | 0.0870 0.0615 0.0824) 0.0582, 12 
0.0869, 0.0612) ©.0824| 0.0580 11 
= " enc | 0.0869 0.0609, 0.0823, 0.0577, 10 
| 0.0868 0.0605, 0.0822) 0.0573, 9 
1 D.P 14 D.P. 8 D.P. 9 D.P 0.0867 0.0600 0.0821) 0.0569) 8 
SS ——— - ——_——_—_—_—— ~~] ——— | 
Cutter | | sts" | | ets” [Teeth = Cutter | | ets") | ets" |Teeth §=TABLE OF CORRECTED DIMENSIONS FOR 
No.1 | 1 1.0471} 0.7682] 135 No. 1 | 0.1963) 0.1441) 0.1745] 0.1280} 135 GEAR CUTTERS. DIAMETRAL PITCH 
No. 2 l 1.0471) 0.7639) 55 a . +44 4 pee . Ty . 27: = t’’ =chordal thickness of cutter on pitch line. 
No. 3 l 1.0468) 0.7597) 35 NO. + - 1906 420) OU. o 30 ”“=depth inside itch-line minus ; 
No.4 | 1 1.0465] 0.7556) 26 No. 4 | 0.1962] 0.1417] 0.1744] 0 26 stf oop Saee «pees wae height 
No.5 | 1 1.0463) 0.7518] 21 No. 5 | 0.1962) 0.1410) 0.1744) 0 21 
No.6 | 1.! 1.0457) 0.7472| 17 No. 6 | 0 (961, 0.1401) 0.1743] 0 17 
No. 7 1 1.0450) 0.7421 14 No. 7 | 0.1959) 0.1392) 0.1742) O 14 : : 
No. 8 | 1 1.0442| 0.7371} 12 No. 8 | 0.1958) 0.1382) 0.1740] 0 12 Any diametral pitch can be found by 
1. 56: 1.0436) 0.7341 ll 0.1957| 0.1377} 0.1739) O. 11 ividi i ; 
1 } 1 0429 0 7303 10 0.1955) 0.1370) 0.1738) O 10 dividing figures of 1 diametral pitch by 
1.5628) 1.0419} 0.7258) 9 0.1954) 0.1361) 0.1736] 0. 9 the pitch required. Figures for circular 
5607 302 405| 0.7201; 8 0.1951) 0.1351) 0.1734] 0. 8 ° ay 
iene: 1.0802 ee 0.7201 8 1951 ants 1 4 pitches can be found by multiplying the 
pina gr | ;, a figures for one inch circular pitch by the 
) > 24 > 10 D.P. 11 DP : , 
D.I 3 DP. wutcinn | pitch required. 
i | , 
ae - eas” ” ange \-reet) Cutter " o+f | Ps e+f” \Teeth These tables I have found very con 
i ereeninecenencetioceerecsipesceesereere — Saemnaaeeseae——— Ty ee ae oe of 
No. 1 0.7853) 0.5762) 0.6283] 0.4609} 135 No. 57 52 . 1428) : 35 ” 
No.2 | 0.7853/ 0.5730| 0.6282| 0.45841 53 No.2 0.1571) 0.1146] 0.1428| 0.1042) 55 Value to others -connected with cutter 
No. 3 0.7851) 0.5698 0.6281] O 4558) 35 No. 3 0.1570 0.1140) 0.1427) 0.1036) 35 work 
No. 4 | 0.7849) 0.5667) 0.6279) 0.4534) 26 No.4 0.1570, 0.1133} 0.1427] 0.1030) 26 “wie “a , 
No. 5 | 0.7847| 0.5638] 0.6278] 0.4511] 21 ae. 5 ° oe ©.1138) ° 1437) ° sess) 3 In addition I wish to say that the fig- 
No. 6 | 0.7843) 0.5605] 0.6274] 0.4484] 17 No. 6 565 2 . 1426 9 17 . F 
No. 7 | 0.7837| 0.5566] O 6270] 0.4452] 14 No.7 | 0.1567) 0.1113) 0.1425] 0.1012) 14 ures in the thickness columns were taken 
No. 8 | 0.7831) 0.5529) 0.6265] 0.4423] 12 No. 8 | 0.1566) 0.1106) -0.1424; 0.1005) 12 ; 
0.7827| 0.5506] 0.6261] 0.4405] 11 0.1565 0.1101| 0.1423] 0.1001 11 | £*m the book referred to above. 
| 07821! 0.5478! 0.62571 0.43821 10 0.1564} 0.1096) 0.1422) 0.0996} 10 Rockford, III. Cart G. OLSON. 
0.7814! 0.5444| 0.6251] ©.4355] 9 0.1563) 0.1089) 0.1421| 0.0990) 9 
0.7804) 0.5401, 0.6243) 0.4321 8 0.1561 0.1080) 0.1419) 0.0982 8 Ss —————— 
| | i 
a _ 5-7 D.P. 6-8 D.P. 
3 D.P. 34 D.P. i2 D.P. i3 D.P. - ee _ 
— Cutter ¥ s+f” a s+f” Teeth 
Cutter | t” s+f" t” s+f” |Teeth Cutter | t” s+f" t” s+f” |Teeth No.1 0.3141 0.1644 0.2618 0 1438 135 
“No. 1 | 0.5236] 0.3841) 0.4488 135 No. 1 | 0.1309) 0.0961) 0.1208 0.0886) 135 a 3 : rtp . eae . ae Stare] ae 
No. 2 | 0.5235] 0.3820 0.4487 55 No. 2 | 0.1309] 0.0955) 0.1208] 0.0881) 55 aos | & sie ides! 6 aetal @ iaenl 
No. 3 | 0.5234] 0.3798) 0.4486 53| 35 No. 3 | 0.1309) 0.0950) 0.1208) 0.0877, 35 ce 5 | @ siael © iba @ aatal @ ial on 
No. 4 | 0.5233] 0.3778) 0.4485 8} 26 No. 4 | 0.1308} 0.0945) 0.1207) 0.0872) 26 ea | Oo 127 2 sees S aeeal & sal oe 
No. 5 | 0.5231] 0.3759) 0.4484 0.3222] 21 No. 5 | 0.1308} 0.0940) 0.1207| 0.0867) 21 oes | 6 aan! © ikea! © aanal Binet 
No.6 | 0 5228] 0.3736 0.4482) 0.3203) 17 No. 6 | 0.1307] 0.0934) 0.1207) 0.0862) 17 se & | 63138) © ides] © danal @ ines ne 
No.7 | 0.5225] 0.3710 0.4479 0.3180! 14 No. 7 | 0.1306] 0.0928) 0.1206] 0.0856) 14 we. © | 6 ainil © i841] @ aaa! Gia so 
No.8 | 0.5221| 0.3686 0.4475) 0.3159| 12 No. 8 | 0.1305) 0.0922) 0.1205) 0.0851) 12 ® sisal @ ikeal 6 aaet| G thane 
| 0.5218] 0.3671, 0.4473 0.3146| 11 0.1305} 0.0918) 0.1204) 0.0847) 11 3 s1as] © 1814] © dean GO iaesl e 
| 0.5214] 0.3652 0.4469 0.3130) 10 0.1304) 0.0913; 0.1203) 0.0843) 10 33121] ©1400! O saan 332, 9 
0.5209] 0.3629 0.4465 0.3111) 9 0.1302] 0.0908) 0.1202! 0.0837) 9 3h a 2601) 0.1318, 8 
| 0.5202} 0.3591 0.4459 0.3086) 8 0.1301) 0.0898) 0.1201) 0.0831 8 = | Ss 
— — 7-9 D.P. 8-10 D.P. 
1 D.P. 5 DP. i4 D.P. 15 D.P. —— 
—— ee | " Cutter - s+f” ” s+f” |Teeth 
Cutter we | s+" ” s+f" |Teeth Cutter| @ stp" | tt e+f° [Teeth “Xo | 9044| © 19701 © 10831 © 1151| lan 
; ee eR - a oaeee “ Salo aaazl a avaal pan No.2 | 0.2244) 0.1270] 0.1963] 0.1142) 55 
No. |! 0.3927] 0.2881] 0.3141! 0.2305! 135 No. 1 0.1122) 0.0823} 0.1047) 0.0768) 135 — 2 ype - + ~ 4 
No.2 | 0.3927! 0.2865] 0.3141) 0.2292) 55 No.2 | 0.1122} 0.0819] 0.1047) 0.0764) 35 No. 3 | 0.2243) 0.1261) 0.1963) 0.1135) 35 
No.3 | 0.3926! 0.2849] 0.3140) 0.2279| 35 No. 3 | 0.1122) 0.0814] 0.1047) 0.0757, 35 No. 4 | 0.2243) 0.1254) 0.1962) 0.1127) 26 
No. 4 | 0.3925] 0.2834] 0.3140) 0.2267) 26 No. | 0.1121] 0.0810] 0.1046, 0.0756] 26 No. 5 | 0.2242) 0.1244) 0.1962) 0.1120) 27 
No. 5 | 0.3923) 0.2819] 0.3139] 0.2255) 21 No. 5 | 0.1121) 0.0806} 0.1046) 0.0718) 21 No.6 | 0 2241 0.1234) 0.1961 0.1112) 17 
No. 6 0.3921) 0 2802| 0.3137) 0.2242 17 No. 6 0.1120) 0 0801) 0.1046 0.0747) 17 = 4 0 2239 0 1223 0 1959 ° 1102 14 
No.7 | 0.3919] 0.2783] 0.3135) 0.2226] 14 No.7 | 0.1119) 0.0795] 0.1045, 0.0742) 14 NO. S | 0.2238) 0.1213) 0.1958) 0.1093) 12 
No. 8 | 0.3916] 0 0.3133) 0.2211} 12 No. 8 | 0.1119) 0.0790} 0.1044) 0.0737, 12 0.2236) 0.1206) 0.1957) 0.1087) 11 
0.3913) 0 0.3131) 0.2202} 11 0.1118) 0.0787) 0.1044) 0.0734} 11 0.2235) 0.1198) 0.1955, 0.1080) 10 
0.3911) 0 0.3129; 0.2191} 10 0.1117) O 0783! 0.1043) 0.0730, 10 0 2233 0.1188) 0.1954) 0 1071 9 
0.3907! oO 0.3126) 0.2177 9 0.1116 0.0778) 0 1042 0.0726 9 0.2230 0.1176 0.1951 0.1061 8 
0.3902) 0-5 0.3121 0.2160 8 0.1115 60 0772) 0. 1040, 0.0720 Ss : ’ 
i ; ! 
= - —- TABLE OF CORRECTED DIMENSIONS FOR 
PABLE OF CORRECTED DIMENSIONS FOR TAPLE OF CORRECTED DIMENSIONS FOR GEAR CUTTERS... DIAMETRAL PITCH; 
GEAR CUTTERS. DIAMETRAL PITCH GEAR CUTTERS. DIAMETRAL PITCH STUBBED TOOTH 


t’’ =chordal thickness of cutter on pitch line. 


, 


e+s” =depth 
of arc. 


inside of pitch line 


minus height 


t’’=chordal thickness of cutter on pitch line. 
s+f"=depth inside of pitch line minus height 
of are 


t’”’ =chordal thickness of cutter on pitch line. 
s+f” =depth inside of pitch line minus height 
of arc. 
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i” CP. ” CP. 
Cutter ad s+f" - s+f”" Teeth 
No. 1 | 0.3124 0.2292) 0.3748 0.2751 135 
No.2 | 0.3124) 0.2280] 0.3748 0.2736 55 
No.3 | 0.3124) 0.2268) 0.3748 0.2721 35 
No. 4 | 0.3123} 0.2255] 0.3748 0.2706 26 
No.5 | 0.3122) 0.2242] 0.3746) 0.2693) 21 
No. 6 | 0.3120! 0.2230] 0.3744) 0.2676 17 
No.7 | 0.3118] 0.2215] 0.3741) 0.2658, 14 
No.8 | 0.3116) 0.2200) 0.3739| 0.2640 12 
0.3114) 0.2191] 0.3737| 0.2630; 11 
0 3112) 0.2181| 0.3734) 0.2616 10 
0.3109! 0.2166|:0.3730| 0.2600! 9 
0.3105) 0.2150] 0.3725) 0.2580 8 
} 
i” C.P 1” C.P. 
Cutter t’ s+” af s+f” |Teeth 
No. 1 | 0.4374] 0.3210) 0.4999) 0.3668, 135 
No. 2 | 0.4374] 0.3192) 0.4999) 0.3648 55 
No. 3 | 0.4373] 0.3175) 1.4999) 0.3628 35 
No. 4 | 0.4372] 0.3157| 0.4997) 0.3608, 26 
No. 5 | 0.4371| 0.3141] 0.4994) 0.3590) 21 
No. 6 | 0.4369] 0.3122) 0.4992) 0.3568) 17 
No.7 | 0.4366] 0.3401| 0.4988) 0.3544) 14 
No. 8 | 0.4363] 0.3080] 0.4986 0.3520) 12 
0.4360] 0.3068} 0.4982} 0.3506) 11 
0.4357| 0.3052) € 4978) 0.3488) 10 
0.4353] 0.3033) 0.4974) 0.3466, 9 
0.4347] 0.3010) 0.4968) 0.3440, 8 

















TABLE OF CORRECTED DIMENSIONS FOR 
GEAR CUTTERS. CIRCULAR 
PITCH 








Manufacturing Delays 

I should like to suggest to manufact- 
urers of mechanical goods the use of 
dimensioned drawings instead of half- 
tones when issuing catalogs of parts or 
accessories. Automubile engineers, espe- 
cially, will appreciate this reform when 
designing new cars or component parts. 

As an example, consider laying ont 
the brake system of a car, involving the 
use of standard forgings. Possibly the 
engineer knows from past experience that 
such fittings will be entirely satisfactory 
but unless drawings of these parts are at 
hand he is obliged to hold up his designs 
until they are received. In some cases 
the catalog illustration appears as though 
the part represented is just what is re- 
quired, but when the sample arrives it is 
frequently found unsuitable because of 
some slight difference. 

A dimensioned catalog drawing would 
eliminate this contingency and the result- 
ing delay. Practically all firms engaged 
in manufacturing goods of a mechanical 
nature have access to draftsmen or 
drawings of the parts made, and could 
easily substitute dimensioned engravings 
for the halftones. 

Of course, some parts do not require 
dimensioned drawings as the designer 
never has to refer to them, but such items 
as do come within the jurisdiction of the 


engineering department should be shown“ 


in this way. One or two firms engaged 
in making drop forgings have designed 
their catalogs in this manner, thus set- 
ting an example which should be fol- 
lowed by all. 
STANDARDIZED CATALOG SIZES 

The next step forward is to standardize 

catalog sizes as far as possible. In addi- 


tion to manufacturers of drop forgings 
and malleable castings it would be well 
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if automobile lamp makers also issued 
catalogs giving the principal dimensions. 
It often occurs after building a car that 
the lamps interfere with the fenders, or 
possibly the illuminant tank will not fit in 
its alloted place, because of the absence 
of a sample when designing, or a change 
in the size with which the designer was 
unacquainted. 

Again how often is it possible to obtain 
storage-battery dimensions without se- 
curing samples? Yet how can suitable 
space be allowed if the designer has no 
information of this nature to guide him ? 
Mufflers are another item presenting di- 
mension perplexities. The manufactur- 
er’s literature shows the construction but 
gives no dimensions. 

As an illustration of these difficulties 
and delays suppose we decide to use the 
windshield of some particular maker. Be- 
fore ordering tops, etc., we must wait 
until a sample windshield is received. 
This may take two weeks or it may take a 
month. Horns, too, are an element of 
trouble, as the decision of the purchas- 
ing department must be awaited, and then 
upon receipt of a sample, the engineering 
department must make a drawing, and 
possibly reconstruct some design detail 
to meet the horn. 

We can furnish the body maker with 
a drawing giving the principal body di- 
mensions but cannot give him all the 
necessary information regarding the dash 
because of the absence of the sample; he, 
therefore, cannot go ahead intelligently 
until he receives complete information. 
Here is more delay. Upon investigation 
it will be usually found that delays in- 
cident to manufacture are due primarily 
to insufficient information in the specifi- 
cations, assuming, of course, that suffi- 
cient time has been allotted for the nec- 
essary operations. 

When it comes to ordering the springs, 
everyone throws up his hands. No one 
pretends to know very much about them 
and consequently the arrival of a sam- 
ple set must be awaited, which after 
being tried out is usually found either 
too stiff or too light, and so another set 
is requisitioned. It may be necessary to 
try three or four sample sets before ar- 
riving at the proper spring, representing 
a loss of about six weeks. 

Fenders and other sheet-metal parts 
are another source of delay that seems 
unnecessary. It matters not how care- 
fully the drawings are prepared and 
checked or how complete the information 
contained thereon, these parts will not fit 
until after alterations have been made. 
The makers will invariably claim that 
they are exactly as represented in the 
catalog illustrations, but it is absolutely 
necessary to fit practically every set, and 
then no two seem to be alike. 


DeLaAys AVOIDABLE 


Delays incident to defective workman- 
ship in the machine shop are usually 





197 


considered avoidable, as it is possible 
to do away with delays of this nature to 
a large extent by proper inspection and 
the use of suitable jigs and fixtures. De- 
lays in receipt of raw material are con- 
siderable at times but they can be helped 
by proper stock tracing. 

If the purchasing department has a 
means of knowing what the daily require- 
ments are and is able to forecast delivery 
dates far enough in advance, it is pos- 
sible to avoid practically all lengthy de- 
lays. Occasionally delays are caused by 
defective castings, etc.; these are small 
as a rule, as foundries have made con- 
siderable progress in the process of cast- 
ing. 

As a rule, until the manufacturing is 
in full swing, the engineering depart- 
ment is usually held accountable for al! 
delays, and quite often these are due only 
to the causes mentioned. When every- 
thing can safely be specified it will no 
doubt be possible to avoid most of the 
delays now experienced. 

JOHN Jay. 

Highland Park, Mich. 








Testing Concentricity of 
Screw Threads 


A very simple and effective method 
for testing the concentricity of threaded 
pieces, which have some part of their 
length plain, such as locating studs for 
fixing parts in proper location, is as fol- 
lows: Fix on a V-block a threaded ring 
gage; screw in the piece to be testeci 
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TESTING CONCENTRICITY OF SCREW 
THREADS 


and apply a dial indicator to the plai1 
part, as in the illustration. By giving a 
few turns to the work a correct readinz 
of the eccentricity (if any) will be given 
by the indicator. 


Coventry, England. H. CHINN. 
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A Wide-Range Micrometer 
and Height Gage 

While at the head of the machine and 

tool departments of an automobile fac- 


tory, I felt the need of an instrument 
that would measure accurately from zero 
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A detail of the bar construction is shown 
in the section of the bar D. One end of 
each bar is provided with a screw O for 
the nut L, or female end of any other 
har. 

It will readily be seen that when the 
arms A and B are set up with the 1-in. 
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Countersunk for Nut L 


COMBINATION MICROMETER CALIPER AND HEIGHT GAGE 


to 2 ft. and more. As a result of this 
need, I designed the instrument described 
and have been allowed patents on it. Its 
wide range of usefulness has been thor- 
oughly demonstrated in the machine shop 
and toolroom. 

The line engraving shows the improve- 
ment in the micrometer caliper and height 
gage. The instrument consists of the 
two arms A and B, five spacing bars or 
distance pieces, C, D, E, F and G, and 
the steel base H. The arm A has a hard- 
ened-steel anvil J, and a hardened con- 
tact face J, both ground and lapped on 
the same plane, thereby securing perfect 
alignment. The arm B is equipped with 
a micrometer head,.and the contact sur- 
face K, hardened and ground at perfect 
right angles to the center line of the mi- 
cronmeter head. 

The spacing bars are of heavy- 
gage steel tubing, with hardened-steel 
ends pressed in. These ends are coun- 
tersunk 60 deg. and are ground on cen- 
ters, thus securing absolute parallelism 
and accuracy of length. 


The arm A is detachably secured to 
any one of the bars. The nut L enters 
the arm about ™% in. The arm is like- 


wise secured to any of the bars by the 
capscrew M. The spacing bars may be 
connected to the arms singly or in com- 
bination, thereby providing an instrument 
that will accurately measure al! sizes 
from zero to 27 in. 

Using the 8-in. bar gives an 8-in. mi- 
crometer and the 12-in., 4-in., 2-in. and 
l-in. bars screwed together, give a mi- 
crometer caliper that will measure from 
18 to 19 in. 

By substituting the base H for the 
arm A, a height gage is obtained that 
will accurately measure from zero to 28 
in. All bars are provided with holes for 
& spanner to tighten the bars together. 


bar, the anvil J and the face of the mi- 
crometer spindle will be in contact. The 
zero reading in the micrometer head R 
should then. be fastened by means of the 
clamp-screw P; so long as it is not dis- 
turbed the setting will be correct for any 
and all of the bars, they being multiples 
of 1 in. 

The spacing bars alone, used in com- 
bination, furnish a valuable set of length 
standards from 1 to 27 in. By the addi- 
tion of extra bars the range of the cali- 
per and height gage may be increased 
and the set of standard lengths corres- 
pondingly enlarged. 


Los Angeles, Calif. C. S. REAMY. 








A Sheet Metal Gear Guard 


The gitard is made in halves from two 
principal pattern pieces. Making it was 
one of the most difficult jobs I have ever 
undertaken. 

In making it up all the edges were 
flanged, tinned, and then assembled with 
brass bead and soldered from the in- 
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side, brass hinges being riveted on at the 
finish. It will be noticed that the guard 
is wholly inclosed and in two parts. 

In most of the machine shops the 
hand-made guards are without the fill- 
ing-in pieces, having just the back and 
inside and no beading, being edged and 
soldered only. The guard under con- 
sideration is designed for high-class en- 
gine rooms, where it is exposed to view. 

London, England. R. CAMAC. 








A Stocking Jig 
In Fig. 1 is shown the design of a jig 
we made a short time ago; the outer cir- 
cle of holes is 18.32 in. in diameter 
and was for drilling forty-six 7¢-in. holes 
in a truck sprocket. The inner circle was 
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Fic. 1. DESIGN OF Jic 


for drilling forty-two 34-in. holes in a 
sprocket; both sprockets are shown, one 
on each side of the jig. 

We found that by drilling the sprockets 
and thus removing most of the material 
we could cut the teeth quicker. The mill- 
ing cutters also stood up better and 
lasted much longer, cutting down the 
price per sprocket some 20 per cent. 























A SHEET-METAL GEAR GUARD 
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The method described enabled us to 
make the jig at about one-fourth the cost 
and in about one-fourth the time it would 
require to button and bore. Fig. 2 shows 
the method we employed to make the jig. 
Fig. 3, the spacing arm. 

We took a piece of scrap cast iron and 
turned a register to fit snugly in the jig 
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Fic. 2. METHOD OF SPACING THE TOOLS 
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Fic. 3. THE SPACING ARM 


as shown, then drilled a hole to enable us 
to fasten the fixture with a bolt through a 
T-slot in the table as shown in Fig. 2. 
After this the holes were buttoned and 
bored the correct distance from the cen- 
ter, Fig. 3, and the correct distance apart, 
in our case 1% and 1 inch respectively for 
the outer and inner circles. 

After boring a hole we put in the bush- 
ing, shown at the right hand Fig. 2, 
which was made to fit the fixture 
and turned down to be a snug fit in 
the hole just bored in the jig. (The hole 
in the center was only made for manu- 
facturing purposes.) This, when placed 
through fixture and jig, determined ac- 
curately the position for the next hole to 
be drilled. 

The bushings made for drilling 
holes in the jig are shown at 
left hand, Fig.*2. One is made ‘/«: 
inch under size and then by using 
a reamer through the size bushing 
finished the hole. We thus stepped around 
the plate as per the operation described 
and found that the variation between 
holes could scarcely be detected, being 
fully as good as could have been done 
by the usual button process on the milling 
machine. 

We used an ordinary radial drilling 


the 
the 
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machine, and a cheaper man thus turned 
out a jig that would have been quite a 
proposition in the usual way for a high- 
grade man. 


Providence, R. I. R. MAWSON. 





Grinding Shafts Accurately 

I am an experienced grinder, and as 
some shafts do not run as they should, 
the fault has been laid to me. These 
shafts run about 4000 r.p.m., and must, 
therefore, be quite accurate. Sometimes 
I have let a shaft pass that was out 
0.00025 or 0.0005 in., and there has been 
no trouble. Again I have had the shaft 
true, the indicator not moving, and it 
would come back to be ground over. 
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GRINDING SHAFTS ACCURATELY 


Sometimes a shaft will be found out 
of round when coming back even the 
second or third time, which is due to the 
unequal expansion of the metal when 
heated by running. Finally the shaft will 
run, which probably is due to the fact that 
no more unequal expansion takes place. 

But now for my pet theory. It is well 
understood that strings when stretched 
between two points will vibrate and di- 
vide as in Fig. 1. If a rest is placed 
at the middle C, each end will vibrate 
equally. Again, if the rest is placed at C’, 
one-third the distance of AB, Fig. 2, the 
strings vibrate in three sections, the point 
D being quiet, or a node. Now a rod 
will form itself into nodes also, and if 
held in the center, and one end set in vi- 
bration, the other end will vibrate in uni- 
son, and the further you move from the 
center the more the vibrations of each end 
conflict with each other and the sooner 
the rod comes to rest. 

To show my meaning plainer, hold a 
small wire, as AB, Fig. 1, at the center C; 
vibrate the end B and the other end will 
vibrate with it. Now hold it at C and 
vibrate the end B and the opposite end 
will hardly move. 

With the shaft in question, running 
4000 r.p.m., with three bearings, one at 
each end, and the other between these 
two, would not the most trouble arise as 
the inside bearing approached the center 
of the shaft? I should state here that 
these shafts are tested on two bearings, 
one end being free. 

E. H. WILLIAMs. 

Smithville, N. J. 








Setscrews that ‘‘Stay Put’’ 

The subject of setscrews that will re- 
main tight after being set up has been 
given more or less attention for many 
years, with varying results. The follow- 
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ing suggestions are the results of prac- 
tical experience. 

This article refers to regular machine 
construction where setscrews would be 
satisfactory if they would remain tight. 
A casual inspection of Fig. 1 will sug- 
gest to many that the method shown is 
not practicable on account of the stress 
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Fi g- 3 
SETSCREWS THAT STAY PuT 


produced in the clamping arm by tighten- 
ing the clamp-screw. If the general pro- 
portions indicated are followed, however, 
it will be found satisfactory. 

There is a class of levers held to a 
shaft by a split hub, as shown in Fig. 2, 
which is the usual construction. In use, 
these lugs crack and the clamping power 
of the screw is not applied as efficiently 
as in Fig. 3. While the lever shown in 
Fig. 3 is not symmetrical, it has the im- 
portant advantage of doing the work ex- 
pected of it in a satisfactory manner. 

Warren, Ohio. J. C. Horton. 








A Handy Tray 
Galvanized-iron or brass screen of 
about one-quarter inch mesh and one foot 
wide, with the cut ends turned under 
enough to form feet and prevent injury, 





THE INSTRUMENT TRAY 


is an ideal material for an instrument 
tray. A total length of 20 in. is formed 
into successive flats and ridges, as shown. 

The ridges of successive heights make 
convenient saddles for compass, dividers 
and calipers, especially when the latter 
are “set,” as they can be left astraddle 
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without danger of being disturbed by 
other tools. 

For the draftsman, the first level on the 
left is most suitable for pencils, the sec- 
ond for scales and the third for pens. 
The first ridge is used for dividers and 
pencil compasses and the second for ink- 
ing tools. 

At the far end, with the inking instru- 
ments, a number of the wires may be cut 
and turned up in a circle corresponding 
to the diameter of the ink bottle, and 
when the latter is inserted the unwoven 
ends turn over the upper edge of the bot- 
tle, thus securing it rigidly. 

This tray can be moved around the 
table or over the drawing without en- 
tirely obscuring the latter. A couple of 
thick rubber bands stretched over the feet 
prevent the device from sliding on an in- 
clined table. 

The open mesh catches no dust and al- 
lows dirt and filings to fall below the 
level of the instruments. The ridges hold 
the handles of the compasses up from the 
level of the other tools and a little inclin- 
ation inward of the flats allows the pens 
and pencils to roll into a convenient po- 
sition. A circulation of air is also pos- 
sible, so any moisture that will get on 
the tools will dry more readily, and the 
fingers will not come in contact with ac- 
cumulations of dust, as in a solid-bottom 
tray. The total cost should not exceed 
20 cents. 


Ontario, Calif. W. P. KEENE. 








Setting Up for Angle Boring 


The engraving, Fig. 1, shows the table 
of a horizontal boring machine and il- 
lustrates a simple method of clamping 
a bracket or stand that has the base at an 
angle with the bore. To me this seems 
the most efficient way to do this job; 
nevertheless I have frequently seen me- 
chanics attempt to set up this kind of a 
job in a vertical position by using iron 
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SETTING FOR ANGLE BORING 
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blocks as packing and clamping with 
bolts and flat or U-clamps, as in Fig. 2. 
This method requires a long time to line 
up and is then so flimsy that only a very 
fine cut is allowable. 
ArTHUR S. Day. 
Philadelphia, Penn. 








Producing Bastard Divisions 
with an Accurate Divid- 
ing Screw 


We had to make a pair of new needle 
beds for a fancy-hosiery machine to re- 
place those worn out. Fig. 1 gives an 
idea of the article to be made. 
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NEEDLE BED AND DEVICE FOR GETTING 
DIVISIONS 


These needle beds form the principal 
part in flat knitting machines and must 
be very accurate. The job is a common 
one to the hosiery-machine maker. and 
this one appeared to present no unusual 
difficulty until the pitch of the tricks was 
measured. 

It was then found that the old bed had 
221 spaces in 31 ”/« in., a little less than 
seven per inch. Evidently the beds had 
been cut on a machine with an inaccurate 
dividing screw. 

The dividing screw of our machine was 
known to be quite accurate, and the prob- 
lem before us was, how to divide inaccu- 
rately. To divide for seven per inch, a 
wheel having seven teeth, as at A, Fig. 2, 
would be required on the screw, and a 
movement of two spaces would give the 
desired space, the screw being half-inch 
pitch, that is, 0.142857 in. The divisions, 


however, had to be made 31.609375 ~—. 


221 (say 31.61), which equals 0.143434, 
or 0.000174 less than the correct division 
should be. To accomplish this, the 
scheme illustrated was devised. 

Upon the dividing screw B, Fig. 2, is 
firmly secured the rack-tooth dividing 
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wheel A. The movement is given to this 
through the lever C, which is worked by 
the operator, who, at the finish of each 
cut, pulls the lever forward, carrying with 
it the wheel A by means of the paw! D, 
until it impinges against the stop E. Or- 
dinarily this stop consists merely of a 
stud substantially fixed to the frame of 
the machine. 

In this case a special stud was made, 
fitted with a screw F, having a head with 
a predetermined number of grooves milled 
upon it for a nick-spring G. The pitch 
of the thread and number of grooves re- 
quired being found in the following man- 
ner: 

It was found that a convenient radius 
at which the lever C would strike the 


screw point was about 4% in. The divid- 

, ‘ A 0.5 
iA. ; Qquemsasepeees 

ing screw being ™%-in. pitch, 0.000174 


= 2873.5. This figure put in the form of 


a fraction means that the amount 


1 
"ae7a.5 
of the circumference the screw must turn 
+ */; to give the required inaccuracy. 
Now taking 0.01 as being an easy amount 
to divide, we find that 2873.5 ~ 0.01 = 
28.735, or the circumference of a circle 
9.143 diameter, or a radius of 4.5715, 
which is the exact radius at which the 
screw point must be set. 

The screw was cut 20 threads per inch 
and five grooves for the nick-spring. Thus 
a movement of the screw of one gradua- 

1 
2873.5 
of a turn of the dividing screw, which 
equals 0.000174 inch. 


To get the required division, all the 
operator was required to do was to turn 
the screw F one nick past the nick-spring 
G, then pull the lever to turn the wheel 
two notches. It will be seen that the 
screw F was thus gradually screwed up- 
ward, and by the time the 221 divisions 
had been made, the whole amount of the 
required difference was taken up. 


G. H. Gisss. 


tion gives a distance of 0.01 or 


Leicester, England. 








The strength of crossarms has been 
tested by the Forest Service and it was 
found that for all ordinary pole-line con- 
ditions the crossarm is stronger than the 
pole. The arms tested were of Douglas fir, 
long-leaf pine (50 to 100 per cent. heart), 
short-leaf pine (plain and creosoted) and 
white cedar. The arms were about 3x4 
in. in section (somewhat varying) and 6 
ft. long, with three 1'%-in. vertical pin 
holes on either side of the center. The 
compressive strength of the wood in 
these crossarms ranged from 4700 Ib. 
per sq.in. for the white cedar to 9000 Ib. 
for the better samples of long-leaf pine 
and about 7000 Ib. for Douglas fir. Short- 
leaf pine ranged from 7300 for the plain 
arms to something below 6000 Ib. per 
sq.in. for the creosoted arms. 
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Stopping the Watch 


Senator Poindexter has introduced a 
bill in Congress to do away with scien- 
tific management in government shops. 
The specific thing aimed at is time study. 

By this act the Senator has br't shown 
his own ignorance. It is evident that he 
does not know what the vital element in 
present-day management is or what time 
study really is, else he would not at- 
tempt to abdlish them in government 
shops—places notoriously below the pro- 
duction standard of private establish- 
ments. . 

It is also evident that he does not 
know the history and place of honor oc- 
cupied by the watch in operation analy- 
sis. Instead of being a new thing that 
must be killed in infancy, it is older than 
American industry. The great French 
scientist Coulomb described it in his 
writings and the British mathematician 
Babbage treated of it as a matter of 
course in his day. 

The new element in the art of man- 
agement as practiced today is the man- 
ner of attacking problems, the viewpoint, 
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the condition of mind that continually 
asks questions, seeks and finds exact 
answers and acts on the discovered facts. 

Time study, which the Senator believes 
should be abolished, is nothing else than 
a measuring instrument. It is just as ra- 
tional to try to exclude the new spirit of 
management from government shops by 
legislation as to prohibit baseball en- 
thusiasm. It is just as sensible to try to 
throw out the indicator from steam-engi- 
neering practice and the voltmeter and 
ammeter from electrical investigations, 
as to prohibit the use of time study in 
production research. 

Such acts are attempts to block truth, 
to hold back the discovery of facts. The 
most charitable view is that they arise 
from ignorance and the acceptance of 
misguiced opinions. 

The increasing spirit of investigation 
now present in industry is one of our 
most hopeful signs. And in the face of 
this progressive attitude comes at attempt 
to stop the watch, and—medieval fash- 
jon—say “Thou shalt not investigate.” 

Compare this bill with the fair report 
of the special committee of the House of 
Representatives to investigate systems of 
management, printed in Vol. 36, page 473. 
That committee refused to recommend any 
particular management system but did 
commend many of the principles and 
methods of the art of modern manage- 


ment. Time study was recognized as an 
instrument that may be productive of 
good. We quote: 

A detailed study of the elements of 
every piece of work for the purpose of 


discovering the best system of handling 
it, and the ‘elimination of unnecessary 
work on the part of the workmen may 
be, and no doubt is, under some cir- 
cumstances, productive of good results. 


It is axiomatic to say that many things, 
good in themselves and capable of ac- 
complishing good results, may be abused 
and tring harm. The wise man recog- 
nizes this and attempts to abolish the 
harmful results and keep the good. He 
does not discard all. 








Symbols on Machine Parts 


The suggestion made in another col- 
umn for the marking of all machine parts 
with a distinctive symbol seems to be 
timely, as we have heard several com- 
plaints along this very line within a 


comparatively recent period. 

As pointed out by Mr. Godfrey, we do 
not realize the cost in actual cash as well 
as in delays to important work, from the 
fact that we have no way of being sure 


that the other party knows exactly what 
part we need. While it may not be nec- 
essary to carry the symbolizing plan to 
every part of the machine, it seems an 
easy and profitable matter to at least in- 
clude such parts as in our experience, 
frequently or even occasionally, break or 
wear out. 

This plan is used quite extensively in 
some lines of work, notably shoe and 
agricultural machinery, but it has never 
become at all common in the machine- 
tool industry. This is probably because 
machine tools are used by mechanics 
who are supposedly familiar with ma- 
chine-shop terms and consequently are 
able to describe the part wanted in an 
understandable way. Users of other 
classes.of machinery, however, are sel- 
dom mechanics and are not familiar with 
such terms. 

The lack of a uniform vocabulary 
throughout machine shops in different 
parts of the country has, however, added 
many difficulties; and some system of 
symbols seems to be advisable to pre- 
vent the expensive delays which are all 
too frequent in the machine industry. 








Publishing Data 


There is a wide difference of opinion 
and practice in machine-building firms 
in giving data or technical information 
for publication. Some firms are very 
free in giving out results of the experi- 
mental work and the systematized knowl- 
edge on which they base the design of 
machine parts or plan their manufactur- 
ing operations. Others are secretive in 
such matters. 

Without discussing the merits of the 
question, one fact is worthy of consid- 
eration. Engineering handbooks, refer- 
ence books and textbooks draw the prac- 
tical part of their information from tech- 
nical publications, transactions of engi- 
neering societies and manufacturers. The 
editorial courtesy of giving credit is uni- 
formly observed. Thus the name of the 
individual or firm supplying the informa- 
tion becomes a part of the record, and 
is uniformly included in the statement of 
the source from which the material was 
obtained. 

This giving of “honor where honor is 
due” cannot fail in good results, both to 
the individuals and companies concerned. 
Aside from the satisfaction that comes 
from the recognition of worthy work, 
is the knowledge that an act has been 
performed which may aid the other fel- 
low and further the industry with which 
one is connected. 
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New PuBLicATION 


APPLIED METHODS OF SCIENTIFIC 
MANAGEMENT. By Frederick A. 
Parkhurst. 325 pages, 6x9 in., 48 


John Wiley & 


figures and 9 
Price, $2, net. 


lates. 
Sons, New York, _ = 

A specific and detailed account of how 
scientific management was applied in an 
actual plant is rather a novelty in the lit- 
erature of this subject. Mr. Parkhurst 
has, apparently, not only been successful 
in getting scientific methods to work, but 
has been equally successful in presentihg 
a very clearly written and interesting 
book about how it was done. In view of 
the importance of the book at the present 
moment, we propose to review it at some 
length. 

It consists of eight chapters, covering 
195 pages, and an appendix of 125 pages, 
the latter made up of quotations from 
actual schedules of instructions, specifi- 
cations of staff duty, etc., as used in the 
plant where this system was installed. 

Very important results are claimed for 
the system described. An increase in 
production of 340 per cent. is the most 
important of these. The net result is 
hardly less satisfactory. It is stated in 
these terms on page 195: “Considering 
all differences and compensating for 
them, would show the actual 1911 pro- 
duction for the entire plant to be nearer 
200 per cent. of that of 1906 than the 
171 per cent. shown by the chart.” 

These gains have been made during 
a period of depression, and even now the 
plant is not working to anything near 
its new capacity. 

This is a very satisfactory showing. It 
is all generously credited to the adoption 
of scientific management on the prin- 
ciples laid down by Mr. Taylor. If that 
were wholly and entirely correct, then 
scientific management would be trium- 
phantly vindicated. But from the little 
that is said about the original condition 
of the shop to which this system has been 
applied, it seems very doubtful whether 
most of the improvement chronicled is 
not due to very ordinary causes after all. 

The first noteworthy fact that presents 
itself is that the introduction of the new 
system was accomplished by a close and 
searching reorganization of methods of 
manufacture, and by the introduction for 
the first time in that shop, of a premium 
or bonus system very closely allied to 
the Emerson bonus method. 

The second fact that seems to throw a 
sidelight on the situation is the claim 
that “conspicuous among the improve- 
ments in results is a complete file of ac- 
curate analytical costs which makes pos- 
sible the reduction of prices on a num- 
ber of sizes of several different types of 
machines.” 

From this statement we can only infer 
that before Mr. Parkhurst’s time this 
firm was lacking in a close and accurate 
cost ‘system. 

As a result of the reorganization, it is 


AMERICAN MACHINIST 
stated that a type of machine formerly 
averaging 1400 hours to make is now 
huilt in little more than 300 hours. Other 
cases in the author’s experience are given 
in which certain work, by the use of a 
specially designed device and the conse- 
quent employment of apprentices instead 
of journeymen, fell in cost from $8.25 
to 12 cents. 

The average results due to overhauling 
of methods and change from daywork to 
bonus are given in a table and summar- 
ized as time under daywork, 5647 hours; 
under bonus, 1671 hours. 

What does all this signify? Does it 
mean that scientific management applied 
to a previously highly organized shop 
has wrought this miracle, or does it sim- 
ply mean that a clever engineer with a 
competent knowledge of tooling and pro- 
cess work, aided by the introduction of a 
premium system where daywork was for- 
merly the rule, and by the use of “com- 
plete files of accurate analytical costs” 
where such were formerly lacking, has 
reformed the practical methods of the 
shop, so that great inefficiency has been 
exchanged for a high degree of effi- 
ciency ? 

Any shop that is changing, under com- 
petent pilotage, from daywork to piece- 
work, should show very large savings. 
This has happened over and over again, 
long before scientific management came 
along. Costs per piece have fallen, earn- 
ings have gone up, and burden per piece, 
due to increased output, has diminished 
wherever methods have been subject to 
close revision, and payment by results 
has superseded daywork. 

This criticism is not directed against 
anything that Mr, Parkhurst has done and 
described in his book. It is against the 
hasty assumption that the results at- 
tained are wholly, or even in large meas- 
ure, due to the particular type of or- 
ganization selected to carry out the im- 
portant rectifications and improvements 
he has effected. 

On the contrary, Mr. Parkhurst’s ideas 
are sound, and he has installed a very 
excellent system. His methods for hand- 
ling purchases, sales, and the issue and 
keeping of stores seem good. His insist- 
ence on the need for standardization of 
equipment, methods and tools is in line 
with the trend of the best practice. In 
fact, all the details of his organization 
appear to be carefully and conscientious- 
lv worked out. 

Some of the features claimed to be 
specially of the scientific order may be 
briefly noticed. First on the list is the 
“shop engineer,” said to be “one of the 
most important functional positions in 
connection with scientific management.” 
He is responsible “for the toolroom and 
the care of the power plant and like 
equipment, in an ex-officio capacity.” 
What this means is not explained, He is 
also responsible for the methods employed 
in manufacturing the product. He deter- 
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mines the routing; controls the feeds, 
speeds and cuts; he plans the jigs, tools 
and fixtures, and supervises the time- 
study man. He is also, in this particular 
plant, the assistant superintendent, in 
which capacity he is the boss of the pro- 
duction clerk, but in his position as shop 
engineer he is subordinate to that official; 
an arrangement which seems an excellent 
schoo] for tact. 

The route clerk is said to be “another 
radical departure from the common form 
of management.” His principal duty ap- 
pears to be the making out of shop or- 
ders, specifying the machine to be used 
(though elsewhere it would appear that 
this is the duty of the shop engineer). 

An order-of-work clerk is the “next 
radical departure.” His duty is the sim- 
ple one of placing the shop orders in the 
bins representing machines, so as to con- 
trol the order in which jobs are handled 
by the shops. A schedule clerk keeps 
tab on material ordered and sends out 
“urgers” when it is overdue. 

A move-material boss takes charge, 
upon written order, of all movements of 
work and material. The existence of this 
official is claimed to save half an hour 
daily out of each worker’s time. 

The foregoing are some of the “radical 
departures” enumerated by the author as 
explaining the success of his work. How 
far these functions are entirely new, or 
how far they are old functions rearranged 
and called by new names, must be left 
to the reader’s experience. It is sug- 
gested, however, that they and those like 
them are not of such vital importance 
as to warrant the whole of the savings 
effected being credited to scientific man- 
agement. 

The real efficiency of the latter cannot 
be determined until it is applied to some 
plant already noteworthy for its good or- 
ganization—one in which good cost, 
stores, order, routing, selling and ship- 
ping methods are in vogue, and in which 
a well managed premium or piece-rate 
system is in good working order. If, to 
such a shop the Taylor method is applied 
so as to give a 100 per cent. increase of 
efficiency, the critics will be silenced. But 
not before. The present is obviously not 
such a case. : 

There is evidence of the extent to which 
Mr. Parkhurst’s natural ability has been 
overshadowed by doctrinaire influences. 

The book is full of excellent matter of 
a suggestive character. Hardly a chapter 
but what is likely to afford some hint 
to the progressive manager, provided the 
latter keeps strictly in mind the kind of 
business under discussion, and can dis- 
tinguish between things that have been 
done in a certain way, and things that 
can only be done in that way and no 
other. In other words, the reader should 
first free himself from the obsession that 
in these matters there is “one best way.” 
The book may then be read with profit 
as well as interest. 
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Shop Equipment 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 


News 

















Grinder for Keyed Shafts 


The illustrations show the latest addi- 
dition to the line of the Bath Grinder 
Co., Fitchburg, Mass., this being especial- 
ly adapted for grinding keyed shafts for 
automobile transmissions and_ similar 
work. In addition to the changes in the 
driving-belt idlers, there has also been 
considerable stiffening of the central col- 
umn and other minor improvements, 
which are not so apparent from the gen- 
eral view. The ends of the cross-slide 
carriage have been tied together at the 
back by the yoke shown, and the ma- 
chine generally made heavier and stiffer 
than before. 

As shown, the machine is equipped 
for grinding the keyed shafts within the 
desired limits of accuracy by using a 
formed wheel so as to finish the sides of 
the keys and the cylindrical part of the 
shaft as well. 

An ingenious indexing mechanism is 
provided at the left end of the table and 
makes a positive index, insuring accurate 
spaces. The foot block is so designed that 
the wheel. can pass over it even when a 
shaft as small as 1'< in. is being ground, 
and a central piece is provided under the 
work to support the shaft against the 
pressure of the wheel. 

As in all form grinding, it is neces- 
sary to provide simple and accurate 
means for keeping the wheel trued to 
proper shape and in good condition. The 





device at the right of the tool block is 
provided for this purpose. This is shown 
in detail in Fig. 2. The testing plate A, 
carrying the test plug B, is placed in po- 
sition on the top of the back support and 
the diamonds adjusted to the test plate. 

The small! diameter of the test plug rep- 
resents the bottom of the space between 
the keys, while the enlarged end gives 
the outside diameter over the keys. The 
handle C controls the rotary movement 
of the diamond E, which produces the 
concave surface on the grinding wheel, 
and when this is set to the small diameter 
of the test plug, it dresses the center of 











Fic. 2. WHEEL-TRUING AND SHAPING 
DEVICE 


the wheel to the correct shape to give the 
desired results on the shaft. 

The handle D controls the movement of 
the diamond holders F and G. Swinging 
this handle moves one diamond up and 
the other down at the proper angle past 
the corners of the wheel, dressing it to 
the desired shape. When properly dressed, 
these beveled edges meet the concave 
center of the wheel and give the proper 
shape to the shaft. 

The diamonds F and G are set by the 
large diameter of the test plug. With 
all three diamonds set in this way, the 
correct shape of the face of the grinding 
wheel is assured. The test plate A is 
then removed, as can be seen in Fig. 1, 
and the wheel dressed as needed until the 
diamonds wear and require resetting. 
Complete water guards are provided, and 
there are double nozzles so that the cor- 
ners of the wheel will be flooded at all 
times. 








Heavy High Speed Cut- 
ting-off Machine 


The halftone shows a 16-in., high- 
speed cutting-off machine recently de- 
veloped by the George Gorton Machine 
Co., Racine, Wis. It is designed to sever 
a 6-in. bar of 30- to 40-point openhearth 
cold-rolled stock in 30 seconds, and other 
diameters is proportion. 


The cutter blade with its drum is 
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Fic. 1. Two Views OF BATH GRINDER FOR KEYED SHAFTS 
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driven by spur gears. The feed is by 
means of a worm and a segment of worm 
gear—an arrangement that gives a 2 to 
1 leverage over the cutters and is de- 
signed to eliminate chatter and vibration. 
The saw drum bearings operate in a flood 
of oil, and are completely guarded 
against the lubricating compound, chips 
and dirt. 

The main driving gear is 72-in. pitch 
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The stock is fed through the machine 
continuously by means of the stock car- 
riage as shown. It may be measured off 
accurately by means of a measuring bolt. 
Stock severed is forced on through the 
V-block at the rear of the machine. Hand, 
hydraulic cylinder, or air clamping ar- 
rangements are provided. 

A lubricating pump is 
flooding the cutters when 


provided for 
in operation, 
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HIGH-SPEED CUTTING-OFF 


diameter, 4'%-in. face, of semi-steel, 
meshing with the main driving pinion, 
which is a crucible-steel forging integral 
with its shaft, the pitch diameter being 5 
in. The cutter points are 10 in. from the 
center of rotation of the saw drum. The 
outside clutch gear is 36-in. pitch diam- 
eter, driven direct from the motor with an 
intermediate gear. The main pinion bear- 
ings which are 3% in. in diameter, oper- 
ate in an oil flood. 


The motor is 40 hp., variable speed, 


operating at 300 to 900 r.p.m., giving a 
cutter travel of 17 to 51 ft. per minute. 
The cutter blade is 34 in. thick, of spe- 


driving high-speed steel cut- 
ters 4x3 in. The cutter-opening diam- 
eter is 20 in. To avoid cutter breakage, 
although such breakage will not injure 
the blade itself, the main clutch is pro- 
vided with a shearing pin, which releases 
the driving mechanism should undue 
strain be placed upon the cutters. 

The location of this shearing pin is 
such that there is only the momentum of 
the main driving-pinion shaft to contend 
with, the shearing of the pin disconnect- 
ing all parts of large diameter, which 
continue to revolve until the motor is 
shut down. This avoids any flywheel ef- 
fect tending to continue the rotation of 
the cutters. 


cial steel, 


MACHINE 


and there are, seven feed speeds by 
means of the cone pulley. The base cast- 
ing weighs 14,000 Ib., and forms a large 
pan into which the chips drop and in 
which the cutter lubricant is contained. 
The length of the base on the floor line is 
9'% ft., the width 7 ft., and the total 
height, exclusive of the motor, is 9% ft. 
The machine weighs 55,000 Ib. 








Adjustable Portable Boring 
Bar 


This boring device is readily applicable 
to any of the machines used in boring 


f 
F; 
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driven by a starwheel C. The rack 
carrying the tool enters the guide D, 
which is dovetailed to prevent the bar 
or rack from vibrating. 

Adjustment is accomplished by loosen- 
ing the nuts EFG to permit setting the 
segment H at any desired angle. An ob- 
long hole in the driving bar J at E and 
F takes care of the guide and segment. 

The device is 32 in. long, has a ca- 
pacity of 2’ to 5 in., a depth of 8 in. 
and taper adjustment up to 6 deg. It is 
marketed by the Sanderson Too! Sales 
Co., Birmingham, Ala. 








Combination Tool Holder 

This tool holder was designed to be 
universal for straight and angle cutting 
and requires but little explanation. 
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COMBINATION TOOL HOLDER 


The setscrew shown tilts the cutting 
tool to any desired angle, while a nut on 
the opposite end of the tool clamp holds 
the swing plate and tool in position. As 
will be noted,in order jto accommodate cut- 
ting tools made of different size stock, an 
angle bushing is used. 

This holder is a recent development of 
A. O’Keefe & Sons, 353 Mulberry St., 
Newark N. J. 








Heavy Quick Change Engine 
Lathe 
The halftone shows a 17-in. heavy, 
quick-change engine lathe, recently devel- 
oped by Greaves Klusman & Co., Cin- 
cinnati, Ohio. 


The special features of this machine 
the self-adjusting friction, 


are double 
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ADJUSTABLE PORTABLE BORING BAR 


and is especially adapted for cutting 
taper bores of different shapes. 

The tool carriage A consists of a 
rack, worm and scaled segment, the 
former having the cutting tool B inserted 


at right angles at the botom end and 


back gears with the full length horizontal 
shifting bar, and a clutch for indepen- 
dently engaging and disengaging the lead- 
screw or feed rod by means of the hand- 
wheel, conveniently located on the gear 
box. 
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The friction double back-gear mechan- 
ism consisis of two pinions keyed to the 
cone pulley, two back gears with fric- 
tion clutch fitted in recesses at their out- 
er ends and mounted on a quill shaft, 
with the pinion at the opposite end of the 
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High Speed Power Hacksaw 


This saw cuts on the draw stroke and 
is equipped with a mechanical lift on the 
return stroke. The frame uses from 14- 
to 17-in. blades, and the surfaces of the 
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HEAVY QUICK-CHANGE ENGINE LATHE 


quill engaging with the facewheel. The 
frictions have two friction rings fitted 
upon the quill and in the recesses of the 
gears, with two toggles fitted in each ring 
to act as levers when the wedge-shaped 
key is engaged by means of the shifting 
bar. These frictions are self-adjusting 
for wear. 

With the two-speed friction counter- 
shaft regularly furnished with this lathe, 
18 spindle speeds are obtainable. As 6 
of these spindle speeds are available with- 
out shifting a belt, the proper speeds may 
be selected for conveniently roughing and 
finishing work, 


head and vise are milled to fit. The vise 
swivels to 45 deg. and is graduated. The 
crankshaft drive is geared 2 to 1 and 
has a friction-band clutch provided with 
a release for automatically stopping the 
machine when the cut is completed. 

The tank shown below the bed is for 
the blade lubricant, which is pumped by 
a rotary brass pump connected to the 
drive gear at the rear of the head. After 
being delivered to the blade it returns 
to the tank. This machine has a capacity 
for stock up to 8 in., and represents the 
latest design of the W. Robertson Ma- 
chine & Foundry Co., Buffalo, N. Y. 

















HIGH-SPEED Power HACKSAW 
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Portable Pneumatic Grinder 


The Chicago Pneumatic Tool Co., Chi- 
cago, Ill., recently developed the portable 
pneumatic grinder shown. As will be 
seen the grip handle is provided with a 
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PORTABLE PNEUMATIC GRINDER 


trigger which, when pressed down, opens 
the throttle and is held in that position 
until released by pressing a button at the 
side. 

The air hose is attached at the grip 
handle, which helps to balance the ma- 
chine. At the same time it is out of the 
operator’s way. The grinder is pro- 
vided with a shield and its speed without 
load is 3000 r.p.m. It weighs 20 Ib., and 
will accommodate an &8xl-in. emery 
wheel. 








Campbell Cotter Pin 


The cotter pin shown consists of a 
half-round wire bent to provide an offset 
eye at one end, and to have two limbs of 
unequal length that extend with the flat 
surfaces adjacent. The tip of the long 
limb is bent at an angle across the tip 
of the short limb. When the eye is given 
a blow the short limb is driven longi- 
tudinally of the long limb, and by the 
engagement of the tips, causes a separa- 
tion of the pin. 
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CAMPBELL COTTER PIN 


The pin is easily and quickly removed 
by the insertion of the point of a screw- 
driver or similar tool in the partially 
closed loop or eye, and twisting it in the 
proper direction to expand the flattened 
eye and draw back the straight branch 
to its original position. In this way the 
pins are so slightly distorted as to per- 
mit use many times. This pin is very 
handy for use in places difficult of access 
inasmuch as it is inserted, locked, and 
removed from the same side. 

These pins are made in a variety of 
sizes by Andrew C. Campbell, Water- 
bury, Conn. 








Large Toggle Drawing Press 


The illustration shows a toggle drawing 
press recently designed and built by the 
E. W. Bliss Co., Brooklyn, N. Y. It 
is one of the largest of this type yet built. 
The press was designed for drawing and 
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forming sheet-metal automobile parts 
made of thick stock, such as brake drums, 
rear-axle housings, etc., but is also 
adapted for other lines of manufacture, 
in which very heavy stock is drawn, 
The construction is of the built-up type, 
in which the bed, the crown piece and 
uprights are made separately and bound 
together as one by four heavy 7-in. steel 
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chine cut. Control of the press is by a 
power, hand-actuated friction clutch of 
the double-grip type, the action of which 
is practically instantaneous. This clutch, 
in connection with the semiautomatic 
brakes, places the movements of the press 
entirely under the control of the operator, 
so that the press may be started or 
stopped at any point of the stroke. 

















LARGE TOGGLE 


tie rods, which take all the working strain, 
the tie rods being heated and shrunk in 
place. The frame columns are of cored- 
box section, the cross-section of which is 
sufficiently large to impart rigidity to the 
entire structure and to support the bear- 
ings of the back gearing and driving 
shafts. 

The main crankshaft is 12 in. in diame- 
ter and has a stroke of 24 in. The stroke 
of the blank-holder slide is 16 in. The 
entire construction of the machine is in 
proportion to the 12-in. crankshaft and 
the 7-in. tie rods. Figured on the basis 
of bending strength, with a factor of safe- 
ty of 2%:1, the machine has a safe 
working capacity of 600 tons. If fig- 
ured on shearing strain, this press would 
have a capacity of 1000 tons. The actual 
shipping weight of the machine is 170,000 
pounds. 

All pressure on the blank is transferred 
through straightened toggles directly to 
the frame, relieving the bearings from all 
friction and wear due to the blank-hold- 
ing. 

The press is double geared, and the en- 
tire train of gears are steel castings, ma- 


DRAWING PRESS 


It will be noted that the bottom of the 
outboard-bearing standards is very high 
from the base of the press, This is because 
of low ceilings in the place of installation, 
making it necessary to place the press 
in a pit of considerable depth. 








Eight Years’ Work on the 
Panama Canal 


All of the important Panama Canal 
shops, many of the mechanical devices 
to be used in operating the lock gates, 
and much of the machine work on gate, 
valve and machinery parts have been pre- 
sented to our readers-in these columns. 

It is of interest to review briefly the 
extent of the undertaking and the work 
already done. Under the title “A Sum- 
mary of Eight Years’ Work on the Pan- 
ama Canai,” Engineering News reviews 
the progress of the great undertaking, 
which is presented in slightly condensed 
form here. 

Eight years ago the United States as- 
sumed the undertaking of building this 
canal. This was 23 years after work had 
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been inaugurated under De Lesseps, and 
after nearly $400,000,000 had been ex- 
pended by the French companies. For 
their rights the United States paid $40,- 
000,000. This amount paid for some 78,- 
000,000 cu.yd. of excavation and a great 
variety of equipment, some of which has 
been in continuous use since, but far 
more has been sold as scrap metal. Of 
the 78,000,000 cu.yd. excavated, only 30,- 
000,000 cu.yd. came within the canal 
prism as it has been constructed. 

On May 1, 1912, 171,250,000 cu.yd. of 
material had been excavated and less than 
24,250,000 cu.yd. remained to be removed, 
which is being done at the rate of 2,500,- 
000 cu.yd. per month. Culebra cut is more 
than 90 per cent. completed. The steam- 
shovel is now less than 17 ft. above 
the bottom of the channel at Culebra, 
the summit of excavation. The greater 
part of what remains to be excavated lies 
between Empire and Gold Hill, a dis- 
tance of about two miles. 

On May 1 the great concrete locks at 
Gatun and Pedro Miguel were almost 
ready except for the gates, and the locks at 
Miraflores were more than 65 per cent. 
completed, with the work advancing at the 
rate of 20,000 cu.yd. of concrete per 
week. At Gatun, for the locks and dam, 
nearly 2,000,000 cu.yd. of concrete have 
been placed since the work was begun. 
At the Pedro Miguel locks the total placed 
is about 840,000 cu.yd. and at Miraflores, 
nearly 900,000 cu.yd. This makes a total 
of about 3,700,000 cu.yd. 

The manufacture of the great steel 
gates was started in October, 1910, and 
their erection begun the following June. 
On Mar. 31, 1912, the erection of 58,- 
000 tons of structural steel into 46 pairs 
of lock gates was already one-quarter 
completed, a task which entails the driv- 
ing of 6,000,000 field rivets. The con- 
tract for machinery for operating the 
gates was let in June, 1911, and erection 
was begun in January, 1912; in May, 
one gate at Gatun had already been fully 
equipped and successfully operated. 

Of the valves which control the flow of 
water into the the lock chambers, two 
had been put in place on Mar. 31, 43 
were ready for erection and the contract 
for the entire 134 had been let, a total 
of 1876 tons of metal. The installation 
of the 120 special cylindrical valves which 
control the flow of water from the center 
culverts into the lock chambers is prac- 
tically completed except for a few in the 
Miraflores locks. 

The erection of the first of the 
six great emergency steel dams which will 
guard the upper levels of the locks in 
case of accidents to the gates has been 
begun at Gatun and the fabrication of 
the other five is under way. Each is 
built essentially of a pair of cantilever 
trusses, 263 ft. long, so pivoted that their 
longest arm may be swung across the 
110-ft. locks and the wicket girders which 
form the dam dropped into place. The 
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total weight of the six dams is 12,000 
tons. 

The fender chains for preventing un- 
manageable ships from colliding with 
the gates and hydraulic apparatus for 
operating them are in the process of 
manufacture at the Boston Navy Yard, 
and one of them has recently passed a 
successful test. The fenders for the ap- 
proach walls will soon be ready to place 
in position. The electrical apparatus re- 
quired to operate the locks includes 944 
motors, all of 220-volt, 25-cycle, three- 
phase, alternating-current type, and of 
these 803 have already been contracted 
for. 

The contract for the hydro-electric 
plant at Gatun, which will furnish most 
of the power for the operation of the 
locks, has been let and work on the sta- 
tion building will soon be started. The 
Gatun dam is rapidly nearing completion. 
The concrete spillway is so far completed 
as to. make possible the closing of the 
sluice gates, and in the course of a few 
months Gatun Lake will be at an eleva- 
tion of 50 ft. above sea level. The west 
dam at Miraflores has been practically 
completed. The east dam there is to be a 
concrete wing wall and has not yet been 
begun. The work on the west dam at 
Pedro Miguel is also practically com- 
pleted. 

Work on the fortifications to guard the 
canal was begun during the present year. 
Besides all this work in constructing the 
canal proper, almost the entire line of 
the Panama R.R. has been relocated and 
the work of rebuilding on the new loca- 
tion is nearly completed. Thus at the 
end of eight years the end of the great 
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Fics. 2 AND 3. 


undertaking, without failure in any de- 
tail, is actually in sight. Already labor- 
ers are being discharged and greatest 
pressure of work has passed. To accom- 
plish this the United States had ex- 
pended up to Mar. 31, 1912, $250,000,000, 
including the payments to the French 
company and the Republic of Panama. 
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Machining Rear Axle 
Housings 


The type of rear-axle housing shown in 
section in Fig. 1, is used by, the Loco- 
mobile Co. on its cars. These housings 
are machined in their Bridgeport factory 
on a No. 2 horizontal drilling machine, as 
shown in Figs. 2 and 3, which is manu- 
factured by the Rockford Drilling Ma- 
chine Co., Rockford, III. 

The fixture used to hold the housings 
is of the usual clamping type, and the 
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flexible tubes. The times for the various 
holes are as follows: 


Roughing 2}-in. holes................... 11 minutes 
Facing outside 2}-in. holes............ 1 st 
Roughing 4j-in. holes............. 6 
Facing 4}-in. holes fea . a 
Finishing 4}-in. holes... 6 
Facing inside 2}-in. holes..... . 3 
Finishing 2}-in. holes ll 

Ist Roughing 5j-in. hole... . 35 
Facing 5j-in. hole s 6 

2d roughing 5j-in. hole ; 33 
Finishing 5j-in. hole... .... 33 








There. are 57,000 locomotives doing 
service for the railroads of this coun- 
try, 47,000 of which are used to trans- 




















MACHINING REAR-AXLE HOUSINGS ON A HORIZONTAL 


boring and facing bars are held in 
double guide bushings for the axle holes, 
while the bars for the drive shaft are 
guided by one long bushing of large 
diameter. The bars are connected to the 
driving spindle by a floating connection. 

Ample means are provided for supply- 
ing lubricant to the cutting tools through 
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DRILLING 


port people and wares. The total num- 
ber is estimated to be worth no less than 
$1,000,000,000. The freight and pas- 
senger locomotives alone cover 8,500,- 
000 miles in a single year. The engines 
consume annually fuel and water enough 
to cost the public carriers of the country 
$218,000,000. 
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Equipping Old Machines 
with Motor Drive 


By S. R. STONE 
When changing over from lineshaft 
drive to individual-motor drive the 


question arises whether to equip the old 
belted machines with motors or to in- 
stall new motor-driven machine tools. 
The old machines are not as strong in 
construction as new tools designed for 
motor drive, nor are they equipped with 
the latest devices by means of which the 
time required to make adjustments can 
be greatly reduced. 

Owing, also, to weaker construction 
old machines cannot be made to remove 
metal as rapidly as those built with this 
point in view. The eld machines are, 
further, more or less worn and not as ac- 
curate as new machines. A concrete ex- 
ample will show one method of arriving 
at a decision between attaching a motor 
to an old machine and purchasing a com- 
plete new motor-driven equipment. 


COMPARISONS FOR A 72-IN. BORING 


MILL 


The case taken for consideration in- 
volves the modification, or exchange, of 
a 72-in. vertical, belt-driven boring mill, 
so as to obtain a greater output at lower 
cost per unit of production. This mill, 
the original cost of which was $3200, has 
been in use five years. The hourly over- 
head operating charge has been de- 
termined at 91 cents. The machinist re- 
ceies 35 cents an hour for 54 hours per 
week (2808 hours per year). The total 
earnings for the year from this machine 
amounts to $4200. The operating ex- 
penses for the year are as follows: 





Overhead 0 91x2808 = $2555.28 
Wages 0. 35x2808 = 982.80 

Total $35 938 .08 
Net profit $4200-—$3538 = 662.00 


The depreciated value of this tool, on 
a basis of 10 per cent. reduced balance, 
of its first cost. If a mo- 
investment appears 


is 66 per cent. 
tor is installed the 
as follows: 


Value of tool $0. 66x3200 = 2112.00 
Cost of motor, gears, controller, wiring, 
ete 550.00 
Total investment 2662 .00 
The hourly overhead charge of 91 


cents includes interest and depreciation 
at 16 cents an hour. The overhead 
charge exclusive of interest and depre- 
ciation will, therefore, be 75 cents an 
hour. The depreciation on the new in- 
vestment for the remaining five years’ 
life of the tool will be 28 per cent. per 
year, making the charge for interest and 
depreciation 26 per cent. The operating 
cost of the old tool with motor drive is, 
therefore, 
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Overhead (exclusive of interest and depre- 
ciation) $0.75 x 2808 = 
Interest and depreciation, 26 per cent. of 


$2106.00 





$2662 = 692.12 
Wages 0.35 x 2808 = 982.80 
$3780 .92 


Assuming 10 per cent. increased earn- 
ings, due to adoption of individual mo- 
tor-drive, makes the total earnings: 

$4200 + $420 — $4620 
The net profit is then 
$4620 — $3780.92 = 839.08 
or 31.5 per cent. interest on the invest- 
ment of $2662. 

The corresponding figures, based on 
the installation of a new machine tool 
with individual-motor drive, are approx- 
imately as follows 


Cost of new tool = $3400 .00 
Cost of motor, ete. = 270.00 
$3670.00 
Scrap value of old tool at 5 per cent. 160 
Investment $3510.00 
Overhead operating charge: 
$0.75 x 2808 = 2106.00 
Wages as above 982.80 
Interest and depreciation for 10 years 
(depreciation 10 per cent., interest 
6 per cent.) 16 per cent.X$3510 = 561.60 
Total $: 3650 .40 
Assuming 25 per cent. increased out- 
put for the year, the total earnings be- 
come: 
1.25 x $4200 - $5250 


Net profit is then 
$5250 — $3650.40 = $1599.60 
or 45.3 per cent, on the investment. 

The above figures show that for the 
conditions given approximately 14 per 
cent. greater return on the investment is 
gained by installation of.a complete new 
tool. It is evident, therefore, that al- 
though a somewhat greater capital is re- 
quired for the new installation, it is by 
far the better investment. It is also 
probable that the old machine tools 
would not last more than five years after 
the changes were made, whereas the new 
tools will give good service for at least 
double that period. Furthermore, the 
new machine has the added advantage of 
being in first-class condition, thus insur- 
ing greater accuracy of workmanship and 
less liability to accidental delays. 


COMPARISONS FOR A 6-FT. RADIAL 
DRILL 


Taking the same fixed charges, length 
of service, depreciation, etc., as a basis, 
one of the leading tool builders of the 
country makes the following comparison, 
which involves the modification of a 6- 
ft. gear-driven, radial drill. The original 
cost of the tool was $1650; the rate of 
the machinist running it is 25 cents 
hourly. Earnings of the drill per annum 
total $3900. Operating expenses (2808 
hours yearly) are: 


Overhead 0.91 2808 = $2555.28 
Wages 0. 25 2808 = 702.00 

$3257 . 28 
Net profit $3900 — $3257.28 642.72 
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The depreciated value of this tool, on 
a basis of 10 per cent. reduced balance, 
is 66 per cent. of its first cost. If a mo- 
tor is installed the investment appears as 
follows: 


Value of tool $0.66 1650 = $1089 .00 
Cost of motor, gears, controller, wir- 

ing, ete = 400.00 

Total investment $1489 00 00 


With interest and depreciation figured 
the came as for the boring mill first 
above described, the operating cost of 
the old tool with motor-drive will be: 


Overhead (e exclusive of interest and — 





depreciation) $0.75 2808 2106.00 

Interest and depreciation, 26 per ce nt 
of $1489 = 387.14 
Wages 0.25 2808 = 702.00 
$3195.14 


Assuming 10 per cent. increased earn- 
ings, due to adoption of individual mo- 
tor-drive, makes the total earnings: 

$3900 + $390 = $4290.00 
The net profit is then 
$4290 — $3195.14 = $1094.86 
or 73.5 per cent. interest on the invest- 
ment of $1489. 

The corresponding figures, based on 
the installation of a new machine tool 
with individual motor drive, are approx- 
imately as follows: 


Cost of new tool = $2900.00 
Cost of motor, etc. = $50.00 
: $3350.00 
Value of old tool, say 660.00 
Investment $2690 00 
Overhead operating charge: 
$0.75 X 2808 = 2106.00 
Wages as above 702.00 
Interest and depreciation for 10 years 
(depreciation 10 per cent., interest 
6 per cent.) 16 per cent. X$2690 = 699.40 
Total $3507 .40 


Assuming 100 per cent. increased out- 
put for the year, the total earnings be- 
come: 

2 X $3900 = $7800 
The net profit is then 
$7800 — $3507.40 = $4292.60 


or over 159 per cent. on the investment. 

This comparison is further borne out 
in detailed tests made by the same tool 
builder, which show greatly increased 
efficiency for the new high-speed motor- 
driven machines, as compared with con- 
verted tools of older design. 

Another manufacturer, producing 
planers, to whom these figures were re- 
ferred, was disposed to question the as- 
sumption of 25 per cent. increased out- 
put for the new tool fitted with motor- 
drive, and he also regarded 10 per cent. 
depreciation as excessive for the first five 
years, It has been his custom to charge 
off only 5 per cent. for that period. 
Moreover, as he pertinently remarks, 
much depends on the operator, and re- 
sults will naturally vary with circum- 
stances, in which the factor of manage- 
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ment also largely figeres. Consequently 
an existing tool, under proper conditions, 
may warrant the additional investment of 
re-equipping with a motor rather than 
the purchase of an entirely new unit. 
There can be no hard and fast rule in 
the case. 
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It is, however, incontestable that since 
the advent of high-speed tool steels and 
the widespread application of electric 
drive, all standard machine tools have 
been redesigned throughout. As a gen- 
eral proposition it may be safely stated 
that old tools which were originally 
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installed for driving by belts from over- 
head lineshaft are not well adapted for 
driving by independent motors and, when 
so operated, do not give nearly as,gocd 
results, taking everything into account, 
as will machines designed with refer- 
ence to the use of motors. 
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= seieaaaie The Lumen Bearing Co., Buffalo, N. Y., and Tube Works St. The structure will 
4 
METAL WorKING has awarded the contracts for the con- cost about $20,000. 
struction of a two-story machine shop at MS. ' 
its lapnt on Sycamore St. Noted July 4. Winthrop Knowles, Overbrook, Penn., 
NEW ENGLAND STATES . has awarded the contract for the con 
The King Sewing Machine Co., Buffalo, struction of a garage. It will be two 
N. Y., is receiving bids for four new buil- stories high, 34x22 ft., of brick 


Everett Automobile Co., Boston, 
willerect a new garage and service 
50x90 ft., four stories high. 


The William A. Hardy Sons Co., Fitch- 
burg, Mass., will erect a new brick addi- 
tion to its brass foundry, on Water St. 


The 
Mass., 
station to be 


The Heinze Electric Co., Lowell, Mass., 
will soon start to erect a new $20,000 plant 
adjoining the present plant on Lawrence 
St. The mill will be four stories high, 120 
x60 ft. 


Dodge, 67 


The machine shop of C. S&S. 
damaged 


Payne St., Lowell, Mass., was 
by fire, June 23. 


he Malden Electric Co., Malden, Mass., 
will build a two-story brick and steel gar- 
age, 72x73 ft., on Middlesex St. 


Fire caused $15,000 damage to the gar- 
age of Nelson L. Huff, Exchange St., Mil- 
ford, Mass. 


The Wright Wire Co., Palmer, Mass., 
will erect a large brick addition and will 


also make extensive alterations at its 
present plant. 
The General Electric Co., Pittsfield, 


Mass., has awarded a contract for the con- 
struction of anew building. It will be 83x 
113 ft., three stories high, of reinforced 
concrete. 


The Frietcher Electric Co., Denver, Col.,. 
manufacturers of motor vehicles, is 
planning to secure a factory in Bridge- 
part, Conn. for temporary use pending the 
construction of a large factory to employ 
2500 men, which they intend to erect soon 
in Bridgeport. 


The Crane Co., Bridgeport, Conn., will 
erect an addition to its plant 

The United Foundry & Machine Co., 
Newfield Bldg., Bridgeport, Conn., has 


awarded the contract for its new plant on 


Connecticut Ave, The main_ structure 
will be 100x160 ft., of brick. There will 
also be a power plant and a foundry. 


Noted June 27. 


W. A. Kirk, New Haven, Conn., will 
build a new garage, four stories high, and 
40,000 sq. ft. of floor space. 


The Chase Rolling Mill, Waterbury, 
Conn., will erect two additions to its rol- 
ling plant, 51x25 ft., and 40x60 ft., respec- 
tively. 
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John Croissant, Albany, N. Y., has had 
plans prepared for the construction of a 
three-story automobile garage at 205 
Washington Ave. 


The Shuttleworth Bros. Brass Co., Am- 
sterdam, N. Y., has awarded a contract 
to build a two-story addition to its mill, 
150x28 ft., and an office building, 50x40 
ft. Henry W. Grieme, 20 Market St., Am- 
sterdam, is arch. Noted June 20. 


M. A. Reeves, 340 Madison Ave., New 
York, N. Y., has secured a permit for the 
construction of a 55x99 ft., one-story, 
brick garage, at 210 Atlantic Ave., Brook- 
lyn, N. Y. 


dings atits plant at Rano and Welland Sts. 
The buildings will be of structural steel 
and brick. 


The Foot Mfg. Co., manufacturer ofcon- 
crete mixers, Nunda, N ’.. will build a 
new plant, estimated to cost $50,000. 


Clark Bros., 
working machinery, 
started work on a new plant to replace 
the one which was recently burned in 
Belmont. The estimated cost is $150,000. 
Noted July 11. 


Plans are being made for an addition to 
the machine shop of The N. A. Stevens 
Garage, Owego, N. Y. 


John H. Erion, Granite Bldg., Rochester, 
N. Y., is receiving bids for the erection of 
a two-story garage. 100x180 ft., from plans 
of Rees & Ade, archs. 


The Luitwieler Pumping Engine Co., 125 
Ames St., Rochester, N. Y., is having 
penne prepared for an additional factory 
vuilding. 


The Carlton Machine Co., Syracuse, N. 
"., recently incorporated with a capital 
of $100,000, is having plans prepared for 
a factory to manufacture safety appli- 
ances. F. A. Carlton is one of the di- 
rectors. 

Bagley & Sewell 
per machinery, Watertown, N. Y., 
started construction of a new shop, 
120 ft., with a wing 210x28 ft. 


manufacturers of wood 
Olean, N. Y have 


have 
420x 


work has been started on 
two-story garage for Fred- 
King's Road, Madi- 


Foundation 
the 50x125 ft., 
erick W. Wilson, on 
son, N. J. 


Michael T. Barrett, Newark, N. J., has 
awarded the contract for the construction 
of a two-story brick garage at 69 Central 
Ave. 


Andrew Steidel, Newark, N. J., is hav- 
ing plans prepared for a commercial gar- 
age to be erected on Bergen St. W. K. 
Schoenig, Springfield Ave., is arch. 


Contracts have been let for the erec- 
tion of a light plate mill to be added to 
the plant of the Alan Wood, Iron & 
Steel Co., at Ivy Rock, Penn. 


Plans are being prepared by the Blaw 
Steel Centering Co., Westinghouse Bldg., 
Pittsburgh, Penn., for a new plant at Ho- 
boken, Penn It is proposed to erect five 
buildings of structural steel and concrete, 
at an estimated cost of $500,000. 


Day & Zimmerman, Engrs., 608 Chest- 
nut St., Philadelphia, Penn., are receiving 
bids for the construction of a foundry and 
machine shop for the Gurney Elevator 
Co., Honesdale, Penn The building will 
be 180x280 ft., one story high, and is esti- 
mated to cost $50,000. Noted June 27. 


John Smith, Railroad St.. Mahanoy 
City, Penn., has awarded the contract 
for the construction of a one-story ga- 
rage, 25x50 ft., at $6000. 

The Middletown Car Co., Middletown, 
Penn., has awarded the contract for the 
construction of two shop buildings, each 
800x400 ft., of reinforced concrete and 
steel. 

Jeorge Baehr, McKeesport, Penn., has 


let the contract for the construction of 
a 60x134-ft. brick garage, at Ninth Ave. 


manufacturers of pa-. 


Bids are now being received by Dothard 
& Dorthard, archs., 243 South Fourth St.. 
Philadelphia, Penn., for the construction 


of a garage, 50x170 ft., one story high 
of brick, for Mary A. Read. The esti- 
mated cost is $18,000. 
: The Philadelphia Textile Machinery 
Co., Philadelphia, Penn., has completed 
plans and will erect a two-story plant, 
225x275 ft., at Sixth St. and Tabor Rd 
The Barz French Dry Cleaning Co., 


Philadelphia, Penn., is having plans pre- 
pared by Magiziner & Porter, archs., 137 
South Fifth St., for the construction of 
a one-story garage. It will be 1l0Zx1Z4 ti 

and will cost $8000. 


The William Cramp Sons’ Ship & En- 
gine Co., Philadelphia, Penn., has awarda@- 


ed the contract for the construction of 
a two-story machine shop, 140x458 ft 
The cost is $125,000. 

Furnes & Evans, archs., Philadelphia, 
Penn., are receiving bids for the con- 
Struction of a three-story garage, 18x 
129 ft., for Robert R. Bringhurst. The 


cecst is $18,000. 


Bids are being received by Magiziner 


& Porter, archs., 137 South Fifth St 
Vhiladelphia, Penn., for the construc- 
tion of a factory for the Penn River 
Mfg. Co., 11th and Cambria Sts. It will 
be one story high, 68x92 ft. 

John Wanamaker, 3th and Market 
Sts., Philadelphia, Penn., is receiving 
bids for the construction of a _ two- 
story garage, 138x241 ft. The cost is 


$150,000, 


Clifford W. 
Philadelphia, Penn., is 
the construction of a new 
will be one story, 50x225 ft. 
mated cost is $25,000. 


The Steel Heddle Mfg. Co., Philadel- 
phia, Penn., will construct an addition to 
its plant, 81x81 ft., to be located at Sec- 
ond and Lippincott Sts. 


Miller, 5716 Girard 


receiving 


Ave m 
bids for 
garage. It 

The esti- 


é Plans have been completed by W. H 
Cookman, arch., Broad St. Station, Phila- 
delphia, Penn., for the construction of 


two mill buildings for the Pennsvlv; 

§ SVivania 
Metallic Tubing Co., 1305 Arch St. Each 
will be one,story high, 20xs0 f " 
sox70 rt . . t. and 


The Ajex Metal Co,. Philadelphia, Penn 
has awarded a contract for building a two- 
story factory, 247x34 ft., at Delaware Ave 
and Bristol St. Noted May 16 : , 


The Packard Motor Car Co., Philadel- 
phia, Penn., is constructing a 137x69 ft 
one story, garage at an estimated co >f 
about $12,000. — 


_ Nathaniel Spear, 210 Strafford st 
Pittsburgh, Penn., has awarded a con- 


tract for the construction of a two-story, 


gerace. sexe ft. The cost is $50.000 
almer & ornbostel, 63 William 8s 
New York, N. Y.. are archs 1 


The Riter-Conley Mfg. Co.. 
ing Ener., Pittsburgh, Penn., has begun 
work on the construction of its new 
plant at Leetsdale, Penn Tt will be 
170x500 ft.. of brick 

The Duff Mfe. Co., 
will soon commence 


Construct- 


Pittsburgh 
the 


Penn 
construction of 
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a new factory building to be used exclu- 


sively for the making of the Barret 
lifting jack. 
The Eureka Motor Car Co., Scranton, 


Penn., is preparing plans for the construc- 
tion of an addition to its garage. 

The J. S. Hoffman Motor Car Co., Shar- 
on, Penn., has awarded the contract for 
the construction of a two-story brick and 
steel garage, at Silver and Vine Sts. 

The Lycoming Foundry & Machine Co., 
Williamsport, Penn., is receiving bids 
for the construction of a new brass and 
aluminum foundry. It will be one story 
high, 50x160 ft. 

The Bartlett-Hayward Co., founder and 
engineers, Baltimore, Md., has awarded 
a contract for the construction of a ma- 
chine shop. It will be one story high, 
100x168 ft. 


John 8. 
Baltimore, 
tract for the 


Bridges, 26 South Charles St., 
Md., has awarded the con- 
construction of a two-story 
garage, 32x22 ft. Edward L. Palmer, 408 
Roland Ave., is the arch. 

The Consolidated Gas, 
& Power Co., Continental 
more, Md., will soon start 
constriction of a brass finishin 
Wiconico and Carey Sts. The 
will | 115x118 ft., one story 
brick : nd concrete, 

The viarage Construction Co. is con- 
structing a 50x150-ft. garage on White- 
lock St., Baltimore, Md., for Moses Salm- 
son. Tie estimated cost is $15,000. 

The Colonial Motor Car Co., Baltimore, 
Md., has awarded a contract to build a 
two-story garage, 94x303 ft., at North Ave. 
and Love Grove Alley. 

W. J. Tickner & Sons, Baltimore, Md., 
have awarded the contract for the con- 
struction of a 27x150 ft., one-story, brick, 
garage in the rear of the 1600 Block on 
North Ave. 


Electric 
Bidg., Balti- 
work on the 

= shop ar 

structure 
high, of 


Light 


SOUTHERN STATES 
L. C. Cary, Wauchula, Fla., 
50x70 ft. brick garage. 
The American Radiator 
Michigan Ave., Chicago, Ill., has bought 
six acres of land in Birmingham, Ala., and 
will build a plant estimated to cost $100, 
000. PI! have been prepared by the 
architects of the company. Noted Apr. 
11 


will build a 


Co., 820 South 


ans 


Birmingham, Ala., 
automo- 


Bosworth & Co., 
an addition to their 
and garage. 


E. G. 
are building 
bile factory 


The Bell Estate, Knoxville, Tenn., will 
rebuild its garage. 

The Clark Motor Co., Louisville, Ky., 
will build a garage on Broadway, between 
Brook and Floyd Sts. Estimated cost, 
$15,000. 

The plant of the O. K. Stove & Range 
Co., Louisville, Ky., was damaged by fire, 
July 16. Loss, $60,000. 


Ky., will build 
First and A 


Louisville, 
his factory at 


L. R. Keatch, 


an addition to 


Sts., for the reconstruction of milling 
machinery. 

The Ames Motor Co., Owensboro, Ky., 
will build additions to its plant. G. W. 
Yeoman is vice-pres. and gen. mgr. 

MIDDLE WEST 

The Taplin-Rice-Clerking Co., Akron, 
Ohio, builder of stoves and warm air fur- 
naces, will erect a new three-story fac- 
tory building, of brick, steel and concrete 


construction, 


The Cleveland, Cincinnati, Chicago & 
St. Louis Ry. has awarded the contract 
for the construction of an addition to its 
roundhouse at Bellefontaine, Ohio. Esti- 


mated cost, $75,000. 


Ballmann & Vonderahe, Cincinnati, 


Ohio, are building a one-story brick and 
concrete addition to the garage at 3463 
Knott Ave. 

The Crane-Hewley Co., Cincinnati, Ohio, 
manufacturers cf steam, gas, and water 
supplies, has varded the contract to 
build a new faciory Elzner & Anderson, 
Cincinnati, are: rchs. Noted July 11. 

The Corcora Mfg. Co., Cincinnati, 
Ohio, has been ‘organized to manufacture 


automobile tocls and specialties. The 


company has kased a five-story factory 
at Second anc Elm Sts., which will be 
equipped sooa. Tohn L. and H. R. Core 
coran are interested 


Automatic Machine Co., 
has secured a permit for 


The Cleveland 
Cleveland, Ohio, 


the erection of an addition to its plant at 
2241 Ashland Ave. Noted June 27. 
The H. & H. Garage, 118 High Ave., S. 


Ohio, was damaged by fire, 


$6000. 


E., Cleveland, 
July 16 


Loss, 
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The Swing Wheel Co., Cleveland, Ohio, 
will be in the market for machine shop 
tools. 

The Foley-Wardwell 
land, Ohio, has been incorporated for 
$20,000 by H. B. Foley, G. Shaw’ and 
others to equip a factory to make auto- 
matic meat saws, filers, etc. 

Knox & Elliott,archs., Rockefeller Bldg., 
Cleveland, Ohio, are receiving bids for a 
one-and two-story brick garage for the 
J. Wigmore Co., Williamson Bldg. 

The Union Fork & Hoe Co., Columbus, 
Ohio, has awarded the contract for a 
large addition to its plant on Dublin Ave. 

The Aughe Plow Co., Dayton, Ohio, has 
been incorporated for $25,000 by F. Holt, 
L. A. Bauer and others to equip factory 
to make steel plows. 

The Automatic Lamp Control Co., Day- 
ton, Ohio, has been incorporated by H. 
Ehlen and others to equip a factory to 
manufacture automatic controls for auto- 
mobile lights. 

The Edgemont Machine Co., Dayton, 
Ohio, has commenced work on the erec- 
tion of a two-story brick factory at Nat- 
ional and Neibert Aves. Noted May 29. 

The American Steel Package Co., Defi- 
ance, Ohio, is constructing v various buil- 
dings. One, an ‘‘L’’ shaped building, one- 
story high, 78x150 ft., to be used for the 
manufacture of barrels. The present 
galvanizing building 50x100 ft. will be in- 
creased to 100x125 ft. One building 70x90 
ft. will be used as power house. One 
building 42x42 ft. will be used for generat- 
ing the gases used in welding. Curtis M. 


Mfg. Co., Cleve- 


Willock is pres. and gen. mgr 

Plans for the establishment of a new 
manufacturing plant at Findlay, Ohio, for 
the manufacture of hot water heating 
plant of a new type, the invention of J. 
Frank Hickerson, of McComb, Ohio, are 
nearing completion. 

The Russell Engine Co., Massillon, Ohio, 


willenlarge its plant. The company man 
ufactures stationary engines, marine and 
stationary closed feed water heaters, eva- 
porators and distillers, filters, grease ex- 
tractors, feed water heaters and pile 
drivers. 

The Massillon Rolling Mill Co., Massil- 
lon, Ohio, is considering the erection of 
an addition to its mill, 300x100 ft. 

The Cincinnati Ball Crank Co., Cincin- 
nati, Ohio, is having plans prepared for 
the erection of a factory 100x200: ft. at 
Oakley, Ohio. Estimated cost, $30,000. 

The Shelby Spring Hinge Co., Shelby, 
Ohio, maker of spring hinges of all kinds, 
has raised its capital from $200,000 to $325,- 
000. Improvements will be made to the 
plant. 

The 
ask bids in 
barns and 
stories, at 
mated cost, 


Dayton-Troy-Piqua Ry. Co. will 
the falkfor constructing car 
machine shops, one and two 

ippecanoe City, Ohio. Esti- 
$15,000. Keppe ll & Hall, Day- 


ton, Ohio, are archs. 

The foundry of Wilkoff Bros., Youngs- 
town, Ohio, was destroyed by fire, July 
18. Loss, $5000. 

The Paulding Auto Co., Paulding, Ohio, 
is erecting an addition to its plant. 

The Bass Foundry & Machine Co., Fort 
Wayne, Ind., will soon start work on its 


proposed boiler shop. 

The Cole Motor Car Co., Indianapolis, 
Ind., announces that arrangements have 
been completed for the erection of anoth- 
er addition in the form of a wing to its 
factory. This wing, which will be adja- 
cent to the one built recently, will cost ap- 
proximately $100,000. Noted June 27. 


The American Motors Co., Indianapolis, 
Ihd., has completed a three-story brick 
and steel addition 85x120 to its plant. 


The M. Rumely Co., Battle Creek, Mich., 
man oF ao ‘turer of threshers, etc., has ace 
quired the plant of the Malta Vita Co., and 
willinstall new machinery. The company 
will spend $30,000 additional on other im- 
provements, including the erection of a 
new warehouse and the enlargement of 
the foundry and carpenter shop. 

The Pere Marquette R. R. Co., has awar- 
ded the contract for a 16-stall roundhouse 
of the square or through type at Luding- 


ton, Mich. The cost will be approximate- 
ly $50,000. J. F. Deimling, Detroit, Mich., 
is ch. ener. 

W. J. Hartung, 933 Garfield Ave., Dee 
troit, Mich., has awarded the general cone 


tract for his proposed machine shop, 21x 
118 ft. Cost, $10,000. 


Albert Kahn and E. Wilby, Trussed Con- 
crete Bldg., Detroit, Mich., have awarded 
contracts for the addition to the plant of 
the Burroughs Adding Machine Co., Sec- 
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ond Ave. and Amsterdam St., Detroit. 
Cost, $50,000. 

The Detroit Seamless Steel Tube Co., 
804 Union Trust Bldg., Detroit, Mich., has 
decided to rebuild its plant, recently de- 
stroyed by fire. Estimated cost, $300,000. 
J. R. Coulter is Secy. Noted July 11. 

R. H. Marr, 1926 Ford Bldg., Detroit, 
Mich., is preparing plans for a three-story 
factory, 38x86 ft., for the National Twist 
Drill & Tool Co., 1456 Brush St., Detroit. 
The building will be of reinforced con- 
crete, and is estimated to cost $20,000. 


The English Co., Detroit, Mich., manu- 
facturer of automobile accessories, has 
increased its capital from $5,000 to $100,- 
000. The company will take over the plant 
and property of the Auto Gas Engine 
Starter Co. 


The Detroit Battery & Ignition Co., De- 

troit, Mich., has been incorporated with 
200,000 capital stock by Charies R. Bax- 
ter, Louis C. Knop and Charles F. Tom- 
linson. The new company will absorb 
and consolidate the plants of the Ameri- 
can Ignition Co., and the Knop Battery 
Co., and will manufacture storage bat- 
teries, automobile lamps and ignition de- 
vices. 

The Suburban Motor Car Go., Detroit, 
Mich., recently incorporated, has awarded 
a contract for the erection of the main 
building of its ee. 352x800 ft., one-story. 
Plans call for four additional buildings to 
be erected later, each 60x400 ft. 

The American Gear & Mfg. Co., Jackson, 
Mich., will erect a new factory 175x250 ft.. 
two stories. The c ompany manufactures 
gears and accessories. 

The Pere Marquette R. R. Co. has awar- 
ded the contract for the construction of a 
12-stall roundhouse at Port Huron, Mich., 
to cost approximately $40,000. 

Arthur Brennemann and J. Ory, of Car- 
lock, Ill., have completed arrangements 
for the construction of a garage. The new 
building will be equipped with the latest 
machinery for general repair work, in- 
cluding a vulcanizer. 

Contracts have been let by the Illinois 
Central R. R. for all of the buildings in 
connection with its new engine terminal 
at Centralia, Ill., including a 48-stall 
roundhouse and erecting shop, power 
house, machine shop, car repair shop, me- 
chanical coaling station, three cinder pits, 
an inspection pit and two water tanks. 
F. L. Thompson, Chicago, is engr. Bridges 
and bldgs. 

The Payson Mfg. Co., manufacturer of 
builders’ hardware, 2918 Jackson Blvd., 
Chicago, Ill., will erect a factory to cost 
$10,000. E. A. Blandin, 4 West Garfield 
Blvd., Chicago, is arch 

The Hanke Iron & Wire Works, 2550 Fill- 
more Ave., Chicago, Ill., will erect a black- 
smith shop. Jenny, Mundie & Jensen, 
South LaSalle St., Chicago, are archs 

The Bryn Mawr Garage, Chicago, IIl., 
is receiving bids for the erection of a one- 
story garage, 73x113 ft. J. R. Stone, 
South Dearborn St., Chicago, is arch. 

Fred. Raffel, 4445 Armitage Ave., Chica- 
go, Ill., will erect a_ machine shop, two 
stories, 23x30. T. J. Reynertson, 1937 
North 40th Ave., Chicago, is arch. 

The Ford Automobile Co. has acquired a 
tract of land 591x160 ft. on the east side of 
39th St., Chicago Junction Railway, 
Chicago, Ill., on 40th St. and will build a 
large plant. 

The General Chemical Co., 112 West Ad- 
ams St., Chicago, Ill., has secured a build- 
ing site at 122d St. and Calumet River, and 
will erect a one-story brick machine shop. 

The International Register Co., manu- 
facturer of fare registers, Chic ago, Ill., is 
receiving bids for the erection of a factory 
116x128 ft., three stories. Cost, $45,000. 
The Condron Co., 53 Jackson Boulevard, 
Chicago, is engr. 

James Hogg, Chicago, IIl., will build a 
machine shop 80x116 ft., two stories. Es- 
timated cost, $35,000. Raeder & Wood, 20 


West Jackson Boulevard Chicago, are 
enegrs. 
The Aluminum Ore Co., formerly the 


. will enlarge its 


Pittsburgh Reduction Co. 
Estimated 


plant at East a, Louis, “Th. 


cost, $300,000. . B. Fox is gen. supt. 
Karlsene & + il Geneva, Ill., will 
erect a factory 40x65 ft., two stories. 


Equipment will be installed for manufac- 
turing marble cutters and automobile 
supplies. 

Cc. McCormick, Lake Forest, IIL, 
erect a garage at Lake Forest. 

The Eli Bridge Co., builder of Ferris 
wheels, will locate at Springfield, IIl., 
where a new factory will be erected. 

The Chicago, Peoria & St. Louis Ry. Co. 
is arranging to move its shops from Jack- 
sonville, Ill., to Springfield. Ill, 


will 


August 1, 1912 


The Minneapolis, St. Paul & Sault Ste 
Marie Ry. Co., will spend $25,000 for the 
improvements at Fond du Lac, Wis. A 
10 stalroundhouse will be erected. 

The Wisconsin Motor Co., Milwaukee, 
Wis., will ‘buy new shop tools. 

The Cream City Foundry Co., manufac- 
turer of electric motors, controllers, en- 
gine and machinery castings, contem- 
plates the construction of an addition to 
its plant at 15th and Oklahoma Aves., Mil- 
waukee, Wis. Estimated cost, $15,000. 


The National Brake & Electric Co., Mil- 
waukee, Wis., is having plans prepared 
for a two-story addition to its foundry. 
The main building will be 80x240 ft., with 
two wings, each 60x120 ft. 


The Cutler Hammer Mfg. Co., manufac- 
turer of electric motor controlling devices, 
Milwaukee, Wis., will erect an addition to 
its plant on St. Paul Ave., between Thir- 
teenth and Fourteenth Sts. 


Torke Bros., Plymouth, Wis., are con- 
structing a three-story, 50x120 ft., fire- 
proof building to be used for a garage and 
machine shop. Estimated cost, about 
$30,000. 

WEST OF THE MISSISSIPPI 
The Fairmont Machine Co., Fairmont, 
Minn., has started work on the construc- 
tion of an addition to its gasolene engine 
plant. The estimated cost is $4,000. 
Rexroad Bros., Hutchinson, Kan.,have 
secured a permit to erect a large addition 
to their,.machine shop at 705-707 South 
* Main St., Hutchinson. It will be 84x40 ft. 


S. R. Ping, Galena, Mo., will build a 
brick garage, 50x110 ft. 
The Imperial Heating Co., St. Louis, 


Mo., contemplates the establishment of a 
factory to make gas heating stoves, at 
Joplin, Mo. 

The Independent Harvester Co., Kan- 
sas City, Mo., recently incorporated with 
a capital of $200,000, by J. F. Thompson 
W. W. Crimmin and H. M. Hones, will 
equip a plant for the manufacture of agri- 
cultural implements. 

The Broderick & Bascom Rope Co., St. 
Louis, Mo., manufacturer of wire rope, 
will build an addition to its plant and in- 
stall considerable new equipment. 

The Burns-Ramsden Motor Co., St. 
Louis, Mo., recently incorporated, will 
equip a plant to manufacture automobile 
motors. The incorporators are: Louis 
N. Burns, J. H. Ramsden and O. E. Carter. 

The Barry-Wehmiller, Machinery Co., 
St. Louis, Mo., will erect a two-story shop 
at6429 RosalieAve. Estimated cost, $60,000. 

The Asherton & Gulf Ry. Co., Asherton, 
Tex., plans to build a machine shop 40x62 
ft. 


WESTERN STATES 


George C. Ellwood, Arbuckle, Calif.. 
willerecta plant at Arbuckle for the man- 
ufacture of electrical machinery. 

The Santa Fe Foundry Co., Richmond, 
Calif., has taken over the plant of the En- 
terprise Foundry Co. at Richmond, and 
will make extensive improvements and 
additions to it. 


Dontanville Bros., San Gabriel, Calif., 
are planning for the erection of an addi- 
tion to their commercial garage and re- 
patr plant on the El Monte Road, San Gab- 
riel. 

F. C. Beecher, Los Angeles, Calif., will 
erect a commercial garage and machine 
shop at Stanton, Calif. 


CANADA 


The garage and repair shops of the Tud- 
hope Motor Car Co., Vancouver, B. C., 
which were recently destroyed by fire will 
be rebuilt and complete new equipment 
will be installed. 

The car barns, machine shops and a 

uantity of cars and equipment of the 

ritish Columbia Electric y. Co., Van- 
couver, B. C., were destroyed by fire, ata 
loss of $200,000. Plans are being prepared 
for the reconstruction of the barns and 
ops. 

The plant of the A. B. C. Motor Co., Van- 
couver, B. C., was damaged by fire July 
19, causing a loss of $225,000. 

The Nova Scotia Carriage & Motor Co., 
Amherst, N. S., has awarded the contract 
for the construction of a four-story fac- 
tory, 350x72 ft. 

The Galt Brass Co., Galt, Ont., manu- 
facturers of plumbers supplies, is en- 
larging and improving its factory, and 
will install new machinery. 
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The Taylor-Forbes Co., Guelph, Ont., 
manufacturer of radiators, is planning to 
increase the capacity of its plant. 

The factory of the Canada Malleable 
Steel Range Co., Hamilton, Ont., which 
was recently destroyed by fire with a loss 
of $75,000, will be rebuilt. 


The Fuel Economizer Co., Hamilton, 
Ont., is planning the construction of a 
new factory at Hamilton. A. T. Bratton 
is mgr. Plans will be prepared at once. 


The equipment in the factory of the 
Walkerville Trussed Steel Co., Walker- 
ville, Ont., was damaged by fire to the 
extent of $15,000. New machinery will 
be installed. 


The Brown Hoisting Machinery Co., 
Cleveland, Ohio has taken over the plant 
of M. Beatty & Son, Welland, Ont., manu- 
facturers of dredges and contracting 
plants, and plans to double its capacity. 

The White Machine Works, Windsor, 
Ont., is planning to erect a new mill in 
Windsor, for the manufacture of saw and 
planing mill equipment. H. S. Casgrain 
is mer. 

The Northern Aluminum Co., Ltd., 
Shawinigan Falls, Que., has taken out a 
permit to construct a one-story shop on 
Sterling Road, Montreal, Que. The esti- 
mated cost is $50,000. 








New INCORPORATIONS 


METAL WORKING 


These been incorpor- 


porated to 


companies have 
manutacture, 


The Burbank Thawing Machine Co., 
Portland, Maine; thawing machines. Cap- 
ital $25,000. Incorporators: W. J. Hardy, 
and H. P. Sweetser, Portland, Maine. 

The Positive Clutch & Pulley Co., Buffa- 
lo, N. Y.; clutches, pulleys, machines, etc. 
Capital $125,000. neorporators: J. H. 
O’Day, L. B. Culick, D. B. Hellings, and 
H. M. Gear. 

The L. M. S. Motor Co., Esopus, N. Y.; 
motors, engines, machines, etc. Capital 


$10,000. Incorporators: H. Cohen, E. Ad- 
ler, J. J. Parker, W. C. Foster, and J. J 
Miller. 


The Vanord”~Co., Manhattan, N. Y-: 
manufacturing electrical apparatus and 
appliances. Capital $10,000. Incorpora- 
tors: Joshua Van Veen, 749 Jennings St., 
Bronx, Mortimer Norden, 450 Riverside 
Drive, and Joseph Norden, 330 West 102nd 
St., Manhattan. 

Hemsher Metal Co., Phoenicia, N. Y.: 
metal working. Capital $20,000. Incor- 
porators: Ralph O. L. Fay, Kanuet, Rock- 
land Co., New York, Norman W. Cole, 16 
Central Park W., New York, Evan L. Tam- 
blyn, 221 Eastern Parkway, Brooklyn, N. 


The Badenhausen Boiler Co., Jersey 


City, N. J., water tube boilers, etc. Capi- 
tal $25,000. Incorporators: J. P. Baden- 
hausen, H. P. Badenhausen, New York, 


and D. F. Plahn, Hoboken, N. J. 

The Electric Photo Co., Jersey City, N. 
J.; photo or picture machines. Capital 
$750,000. Incorporators: H. . Clement, 
Brooklyn, N. Y.; E. Dorb, New York, and 
J. R. Turner, Jersey City. 

The Watson Electric Co., Paterson, N. 
J.: electric motors, dynamos, machinery, 
ete. Capital $50,000. Incorporators: C. 
F. Watson, A. B. Watson, and J. L. Griggs 
Paterson, N. J. 

The Ideal Fire Detector Co., West Or- 
ange, N. J.;fire apparatus. Capital $25,000. 
Incorporators: Charles Kayser, J. E 
Florence, and WillliamHampton. 

The Darby Motor Car Co., Westfield, N. 
J.; automobiles, motors, motor cycles, 
ete. Capital $25,000. Incorporators: L. 
D. Darby, H.C. Darby, A. B. Darby, West- 
field, N. J. 

The Weight Engine Co., Dover, Del., 
gas engines, etc. Capital $1,000,000. In- 
corporators: Cornelius D. Sculling, Chur- 
chill B. Mehard, Pittsburgh, Penn., and 
Harry W. Davis, Wilmington, Del. 

The Graf Store & Range Co., Louisville, 
Ky. Capital $100,000. Incorporators: H. 
J. Graf, Theo. H. Grafand Wm. T. Hale. 

The Swing Wheel Co., Cincinnati, Ohio, 
auto wheels. Capital $50,000. Incorpora- 
tors: A. J. Swing, R. E. Werner, R. H. 
Langdale, C. A. Bickett, and R. A. Bickett. 

The Allyne-Ryan-Foundry Co., Cleve- 
land, Ohio: iron and steel castings and me- 
tal products. Capital $100,000. Incorpo- 
rators: E.E. Allyne, Pres., of the Alumi- 
num Castings Co., George C. Ford, S. E 
farrison and others. 
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The Easiest Way Mfg. Co., Columbus, 
Ohio; hand and power washing machines 
and wringers. Capital $10,000. Incor- 
corporators: J. F. Donahue, C. Faber Don- 
ahue, A. W. Allendorf, E. L. Marsh and C. 
Webb Saddler, 

The King Valveless Auto Whistle Co., 
Cleveland, Ohio; auto accessories. Capi- 
tal $25,000. Incorporators: Delroy Fef- 
field, Orville C. Snyder,,George H. Bur- 
rows, R. E. McMasters and C. J. Lowrie. 

The Aughe Plow Co., Dayton, Ohio, ag- 
ricultural implements. Capital $15,000. 
Incorporators: Daniel |. Hartsman, Fred 
W. Holt, Edward H. Holt, Harry L. Mun- 
ger and Louise A. Bauer. 


The Automatic Lamp Control Co., Day. 
ton; automatic lamp controls for auto- 
mobiles. Capital $15,000. Incorporators: 
Henry Ehlen, Ernest A. Eastman, William 
B. Meeker, Joseph Friedman and Mary 
E. Eastman. 

The Sterling Vacuum 
bring, Ohio; vacuum cleaners. Capital 
$10,000. Incorporators: F. H. Sebring, C. 
L. Sebring, George C. Clark, W. E. Thomp- 
son and W. J. Grahis. 

The Ecothermal Stove Co., Warren, 
Q.; stoves and other metalarticles. Capi- 
tal $150,000. Incorporators: George F. 
Fellins, Jessie G. Gates, Stephen S. Tho- 
mas, Laura V. Thomas and J. W. Taylor. 

The Jones Mfg. Co., Evansville, Ind.: 
safety tubes for blasting powder in mines. 
Capital $10,000. Incorporators: John H. 
Jones, Jabez Worley, H. W. Matters and 
O. W. McGinnis. 

The Railway Motor Car Co., Marion, 
Ind.; motor cars. Capital, $200,000. In- 
corporators: W. O. Worth, J. D. Worth, 
Hiram Beshore, G. R. Stewart, and Eben 
H. Wolcott. 

The Curpatca Machine Co., Mishawaka, 
Ind.; general machine and repair work. 
Capital, $15,000. Incorporators: L. G. 
Patterson, A. O. Curtis, and R. F. Cotton. 

The Emerson Brantingham Co., Rock- 
ford, Ill.; farm machinery. Capital $50,- 
000. Incorporators: Fred Glover and C., 
F. Brantingham, Rockford, Ill. 


Cleaner Co., Se- 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


McIntire, Belfast, Maine, is 
for the erection of a 
fish curing plant. Property has been pur- 
chased at the foot of Main St. and new 
buildings will be erected. 

The Green Mountain Marble Co., Rut- 
land, Vt., will erect a new shop, 100x45 
ft., and will also build a new steelcrane 
and runway, 600 ft. long. 

The Dietz Baking Co., Holyoke, Mass., 
will erect a new bakery in Chicopee, Mass., 
100x150 ft., two or four stories high. 

G. H. Tilton Sons, hosiery r inufactur- 
ers, who have large mills in Laconia and 
Tilton, N. H., and in Savannah, Ga., are 


Clarence E. 
considering plans 


about to start another mill in Lowell, 
Mass. 
The Millbury Mills, Millbury, Mass., 


manufacturers of worsteds, will erect an 
addition to its plant to be used as a yarn 
spinning mill 

The Heimann & Lichten Co., manufac- 
turer of hats, Monson, Mass., whose plant 
was recently destroyed by fire, has pur- 


chased a new plant in Monson and will 
equip it and also construct additions. 
Noted July 11. 


The New Bedford Cordage Co., New Bed- 
ford, Mass., has had plans prepared for the 
construction of a new addition It will 
be one story high, 104x34 ft., of concrete. 

The Gem Wet Wash Laundry, Front St., 
New Bedford, Mass., was damaged by fire, 
July 15. $500. 

The plant of the Newburyport Broom 
Co., Charter St., Newburyport, Mass., 
was destroyed by fire, duly 20. ‘ 
North Brook- 


Loss, 


The B. & R. Rubber Co., 
field, Mass., manufacturers of rubber 
goods, will add new machinery to its 
plant. 

F. P. Sheldon & Sons, Archs., Provi- 


dence, R. I., are preparing plans for an 
addition to the factory of the White & 
Wyckoff Mfg. Co., manufacturers of sta- 
tionery, Springfield, Mass. The new 
building will be of brick, six stories high, 
40x260 ft. Estimated cost, $75,000 

The Worthy Paper Co. will build a 
three-story addition, at its factory in 
Springfield, Mass. 

The Stone-Timlow Co Ine tanners, 
West Milford, Mass., will erect a new four- 








~) 
oo 


story brick and concrete 
ton Ave The cost will be 

The Standard Woven Fabric Co., 7 
Summer St., Worcester, Mass., manufac- 
turers of a brake lining for automobiles, 
contemplates the erection of a plant. 

Fire caused $10,000 damage to the wool- 
en shop of the Worcester Dusting Co., 
Worcester, Mass. 

The Strathmore Paper Co., Springfield, 
Mass., will build a new mill near the pre- 
sent one in Woronoco, West Springfield 
district. There will be four buildings, 
ranging from two to six stories, and com- 
Erne a stock house, 147x85 ft., a boiler 


$100,000, 


‘oom, 147x55 ft., a machine shop, 195x60 
ft., and a finishing mill, 185x147 ft. 
The Daniels Worsted Co., Worcester, 


Mass., will install a large engine and new 
boilers in a mill recently secured in Rut- 
land, Mass., which will be equipped for its 
manufacturing business and the plant 
moved to Rutland from Worcester. 

The American Silk Spinning Co., Provi- 
dence, R. I., will build a four-story mill, 

150x180 ft., at Providence. Charlies M. 
Makepeace, Butler Exchange Bldg., Prov- 
idence, is arch. 

The Cooper Oven Thermometer Co., 
Ferryville, Conn., has awarded the con- 
tract for the erec tion of an addition to its 
plant. It will be two stories high, 50x34 
t., of brick. Noted May 30. 

The Romberger Hosiery Mills, Middle- 
town, Conn., has awarded contracts for 
the erection of a third story to its plant. 
When this is completed 50 new knitting 
machines will be installed. 

The American Thermos Bottle Co., Nor- 
wich, Conn., has awarded a contract to 
build a factory. The contract includes a 
main building, 102x212 ft., two stories 
high, and a boiler house, 55x38 ft., one 
story high. Cudworth & Woodworth, 
Norwich, are archs. 


ATLANTIC STATES 


Fownes Bros. & Co., manufacturers of 
gloves, Amsterdam, N. Y., have awarded 
a contract for the construction of a one- 
story addition to their mill on Grove St., 
to be 80x90 ft. 

G. Morton Wolfe, arch., 639 Ellicott Sq., 
Buffalo, N. Y., has completed plans for 
additions to the plant of aples Buffalo Weav- 
ing & Belting Co., at Chandler St. and the 
railroad tracks. The plans include a 
three-story factory of brick and concrete, 


MIDDLE 


80x150 ft. Noted May 16. 

The American Hard Rubber Co., Clo- 
lege Point Flushing P. O., N. Y. will 
build a three-story brick addition to its 
plant at Fifth Ave. and Third St. Esti- 


mated cost, $30,000. 

Construction work has begun on the ad- 
dition to the factory of L. & J. G. Stickley, 
manufacturers of furniture, Faye tteville, 

Y. The new building will be of fire- 
proof construction and will cost $20,000. 

F. L. Comstock, Arch., Gloversville, N. 
Y., is preparing plans for a two-story and 
basement addition, 45x60 ft., at the F ulton 
County Silk Mills. Holmes and Jones are 
the proprietors. 

The contract to build an addition to the 


jlant of the Schule Grape Juice Co., High- 
land, N. Y., has been awarded. The new 
building will be three stories, 36x91 ft. 


Noted July 4 

The St. Lawrence Tale Co., Natural 
Bridge, N. Y., has started the construction 
of an addition to its plant which will be 
185x65 ft., of concrete. The cost will be 
$200,000. 

The building at 
York, N. Y., occupied by A. 
manufacturers of paper boxes, and 
the New York American Box Co., was 
damaged by fire, July 16. Loss, $2000. 

The Smith-Lee Co., manufacturer 
bottle caps, Oneida, N has awarded ; 
contract for the c a uction of a new mill. 
It will be 137x85 ft., two stories high, of 
brick. 

The Clark Paper & Mfg. Co., 82-88 Mill 
St.. Rochester, N. Y., has awarded con- 
tracts for a four-story and basement fac- 


543 East 15th St., New 
Baladsky & 


* 


torv and warehouse, to be located at 
Dewey Ave. and Ridge Road. Estimated 
cost, $75,000. 


caused $25,000 damage 

Graves & Co., 
, manufacturers 
totally 


Fire, on July 20, 
to the plant of Nelson Z 
Linden St., Camden, N. J 
of varnish. Two buildings were 
destroyed. 

The Cedar Cliff Silk Mills, 
J is planning to remove 
Jamesburg, N. J 

The factory of the 
ufacturer of imitation 
N. J., was burned, Juiy 20. 


Paterson, N. 
its plant to 


Carter Bell Co., man- 
rubber, Millburn, 
Loss, $20,000. 


factory on Bos- 
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Plans have been prepared by the Rub- 
ber & Celluloid Harness Trimming Co., 
Newark, N. J., for the construction of a 
new addition. It will be one story high 
22x68 ft., and will be erected at Hamburg 
Place and Frankford St. 

Robert Krook, carpet manufacturer, 
Walnut Lane, Philade ohia. Penn., is re- 
ceiving bids for the construction of anew 
factory, two stories high, 153x62 ft., of 
reinforced concrete. 

Plans have been 
Berger, arch., Penn 


prepared by Carl P. 
Sq. Bldg., Philadel- 
phia, Penn., for the construction of an 
addition to the factory of C. F. Rumpp & 
Sons, manufacturers of leather novelties. 
The new structure will be 50x57 ft., seven 
stories high, of brick and concrete. 

TheFleischman Co., Baltimore, Md., has 
awarded the contract for a four-story fac- 
tory and a two-story power-house to be 
erected at Monument and Constitution 
Sts. The cost will be about $50,000. Vin- 
egar and by-products will be manufac- 
tured. Noted July 25. 


SOUTHERN STATES 


The milling plant of the McCue-Wright 


Co., Bluefield, W.Va., has been destroyed 
by fire. Logs, $200,000. 
The Southern Electro-Chemical Co., 


Charlotte, N. C., willk- build a new factory 
at Nitrolee, N. C., for the manufacture of 
fertilizer. James P. Duke is pres. 

The Holland Gin & Lumber Co., recently 
incorporated withac agrees of $10,000, wiil 
build a cotton gin and a planing mill at 
The gin will have a daily cap- 
bales. J. D. Holland is 


Boston, Ga. 
acity of 75,000 
gen. mgr. 

The Bibb manufacturer of 
cotton yarn, Macon, Ga., has had plans 
prepared for the construction of a new 
mill at its plant and will install 17,000 spin- 
dles. Noted Apr. 25. 

The Rock Island Sponge Co., will re- 
ceive bids for the construction of a fac- 
tory at Carrabelle, Fla. The building will 
be 100x150 ft., of mill construction. L. O. 


Mfg. Co., 


Benton, Monticello, Ga., is pres. 
The Jefferson Fertilizer Co., Brown- 
Marx Ridg., Birmingham, Ala., will build 


a cottonseed meal plant in connection 
with its fertilizer factory at First Ave.and 
23d St., Bessemer, Ala. The new plant will 
be of steel,and is estimated to cost $150,000. 


J. hy Whittlefield is pres. 

B. Comer, president of the Avondale 
Mills. Birmingham, Ala., is considering 
the construction of a new cotton mill, 
estimated to cost $600,000. 

The Lynnville Mill & Elevator Co., De- 
catur, Ala., will build a flour and feed mill. 


Machinery estimated to cost $50,000, will 
be required. A. E. Smith is pres. 

Powers Bros. & Howell, Moundville, 
Ala., will build a sawmill with a daily cap- 
acity of 25,000 ft. of lumber. 

F. L. Matthews, Hattiesburg, 
build a cotton compress at Attalla, 
estimated to cost $40,000. 

W. R. Bryant & Co., Moscow, Tenn., is 
building a saw millin the Wolf River bot- 
tom, north of the town. The mill will have 
a capacity of 18,000 ft. of lumber per day. 

R. A. Choate will establish a factory at 
Frankfort, Ky., for the manufacture of 
doors, sashes and millwork. 

The John Diebold & Sons Stone Co., 
Louisville, Ky., will build a mill at 16th 
and Arbegast Sts., to replace that re- 
cently destroyed by fire. Estimated cost, 
$18,000. 

George Tomlinson, Winchester, Ky. 
has bought a ten-acre site and will build 


Miss., will 
Ala., 


a two-story, 82x208 ft. factory for the 
manufacture of hogsheads. 
MIDDLE WEST 
The Goodyear Tire & Rubber Co., Ak- 


ron, Ohio, has begun work on another 
building to be added to the present group. 
It will be fireproof, 400x80 ft., six stories 
high, of brick and stone. Contracts have 
been let for two-story additions to two of 
the present large buildings. 

The Hotel Gibson, Cincinnati, Ohio, is 
receiving bids for the refrigerating equip- 
ment to be installed in its proposed 12- 
story hotel building. 

Samuel Hannaford & Sons., archs., Cin- 
cinnati, Ohio, are preparing plans for en- 
larging the plant of the U. S. Bung Mfg. 
Co., 654 Evans St., Cincinnati. Estimated 
cost, $30,000. 

The Geise Cigar Box Co., has awarded 
the contract for the construction of its 
proposed factory at Clay and Melandv 
Sts., Cincinnati, Ohio. The building will 
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be three stories, of brick, 90x35 ft. Esti- 
mated cost, $30,000. 

A large refrigeration plant will be in- 
stalled in the new slaughterhouse of The 
Retail Butchers’ Assoc., Cleveland, Ohio. 

The Patterson-Sargent Paint Mfg. Co 
Cleveland, Ohio, paint manufacturer, wil 
build an addition to its plant. 


The Municipal Fish & Produce Co., 
Cleveland, Ohio, will ~ a I a Road storage 
plant on West Third St. . Wheeler is 
interested. 


The Western Ohio Grain Storage Co., 
Springfield, Ohio, will erect a new grain 
elevator. 

The Ottawa Leather Co., Grand Haven, 
Mich., will builda one-story, brick, 60x200 
ft. addition to its finishing room. B. E. 
Parks & Son, Houseman Bldg., are archs. 


The Cadillac Handle Co., Harbor 
Springs, Mich., has awarded the general 
a forits new factory. Cost, $50,000. 

B. Beam, Mancelona, Mich., will es- 
tablioh a sawmill at Mancelona. 


The contract has been awarded for the 
erection of a box factory at the State Pri- 
son, Marquette, Mich. 

Fire, July 21, caused a loss of $75,000, 
covered by insurance, to the factory oc- 
cupied by the Hamlin Wizard Oil Co. 
Pinkerton Box Folding Co., and Appleton 
Electric Co., at 613 Fulton St., Chicago, III. 

The factory of the C. A. Taylor Trunk 
Co., 657 West Madison St., Chicago, II1., 
was damaged by fire, July 16. Loss, $20,- 


Fire damaged the plant of the East St. 
Louis Cotton Oil Co., East St. Louis, IIl., 
July 14., to the extent of $57,000. 

The Calhoun Clay Products Co., St. 
Louis, Mo., will enlarge its plant at Gol- 


den Eagle, Ill. Estimated cost, $75,000. 
Charles P. Tilley, Fullerton Bldg., St. 
Louis, is secy. 


The United Refrigerator & Ice Machine 
Co., has broken ground for the erection of 
two additions to its plant at Racine, Wis. 
Peter B. Nelson is pres. and gen. mgr. 
Noted June 27. 


The Worak Grist Mill, Scarboro, Wis., 


was destroyed by fire, Jul 

by y 17. Loss, 
The box and crating factory of the Ken- 

field Lamoreaux Co., Washburn, Wis., 


was damaged by fire, ‘July 16. 


The planing mill of the Wausau Lumber 
Co., Wausau, Wis., was destroyed by fire, 
July 16. Loss, $100, 000, covered by in- 
surance. 

WEST OF THE MISSISSIPPI 

The Pioneer Button Co., 
is constructing 
ton. 

C. R. Cownie, of the Cownie Tanning 
Co., 104 Second St., Des Moines, Iowa, con- 
templates the construction of a four-story 
factory at East 15th and Locust Sts. Esti- 
mated cost, $50,000. 


The contract for the construction of a 
button facsety at Tipton, Iowa, to be op- 
earted by M. G. Eggers, of Buffalo, Iowa, 
has been awarded. 

The Peterson Art Furniture Co., Fari- 
bault, Minn., is planning to erect a three. 
story factory, 50x100 ft., at Faribault. 

The two upper floors at the plant of the 
Morris Packing Co. at Kansas City, Kan. 
were destroyed by fire, July 9. Loss. 
$350,000. 

The St. Francois Crushed Granite Co., 
Knob Lick, Mo., recently incorporated 
withac apital of $40,000, will install a rock 
crushing plant. The incorporatros are: 
Cc. B. Scott, E. Henderson and M. W. Man- 
ley. 

The General Paper Stock Co., St. Louis, 
Mo., is planning to build an addition to 
its plant, and install new machinery. The 
estimated cost is $70,000. 

The St. Louis Dairy Co., St. Louis, Mo., 
has purchased a site and will erect a 
branch plant, which will be equipped with 
a refrigerating plant, and other mechan- 
ical apparatus. 

The G. Cramer Dry Plate Co., 1815 She- 
nandoah Ave., St. Louis, Mo., will ereet 
an addition to its factory to cost $4000. 

The Bernet, Craft & Kauffman Milling 
Co., St. Louis, Mo., will expend about 
$25,000 for increasing the capacity of its 
plant. 

The Crunden-Martin Woodenware Co. 
St. Louis, Mo., plans to erect a six-story 
addition, 126x151 ft., to its plant at Second 
and Gratiot Sts. It will be of mill con- 
struction. The estimated cost is $108,000. 
Frank P. Crunden is pres. 


Clinton, Iowa 
a button factory at Clin- 
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The American Fixture & Show Case Co., 
Seventh and Mullanphy Sts., St. Louis, 
Mo., will increase the capacity of its plant 
and install new machinery. Milton D. 
aes is pres. 

T. McBryge, Alamo, 
e stublish a stave mill with 
city of about 10,000 staves 


The Dudley Bros. Mfg. Co., 


Ark.., a to 
a daily capa- 


Russellville, 


Ark., manufacturers of boxes and crates 
will install new box and crate and also 
canning machinery. About $2,000 will be 
expended. E. S. Dudley is pres. Noted 
os 25. 
The Desel-Boettcher Produce Co., Cor- 
pus Christi, Tex., has awarded the con- 


tract for the construction of its cold stor- 
age plant. The estimated cost is $25,000. 

The Weaver Bros. Dye Works, Bryanand 
Harwood Sts., Dallas, Tex., were damaged 
by fire, July 15. Loss, about $490. 

Sulzberger & Sons Co., Chicago, IIL. is 
planning to build a thre e-story refrigera- 
tor plant at Dallas, Tex. The estimated 
cost is $100,000. A site 174x152 ft. has been 
purchased. 

The Denton Pressed Brick Co., Denton, 
Tex., is planning to enlarge and improve 
its plant. 

The Turner, Day & Woolworth Handle 
Co., Louisville, Ky., will establish a han- 
dle factory at Nacogdoches, Tex 

The bah | ~ 20 chamber of commerce, 
Temple, Tex., is considering the estab- 
lishment of a large furniture plant. The 
estimated cost is $200,000. 

The Salina Implement Co., Salina, Okla., 
which also has a factory at Enid, Okla., is 
contemplating the erection of a factory 
at Salina. 


WESTERN STATES 


The Hagan & Cushing Co., Moscow, Ida- 
ho, is having plans prepared for doubling 
the capacity of its packing plant. 


». M. Connet, 
cement factory 


The Boundry Grange is considering the 
establishment of a‘cannery at Blaine, 
Wash. A. Wardell, Blaine, is interested. 


A. G. Gilliland, Kelso, Wash., plans to 
erect a shingle millin the Branyion Moun- 
tain District, near Kelso An upright 
shingle machine and other machinery 
will be installed. 


Phoenix, Ariz., will erecta 


near Phoenix. 


H. C. Heise, Bickleton, Wash., has se- 
cured a site at Mabton, Wash., and will 
erect a flour mill. 

T. H. Williams & Co., Everett, Wash., 


has acquired a tract of ‘timber land near 
Tacoma, Wash., and will erect a large 
shingle mill to be followed by a sawmill 
plant. 

The Tidewater Lumber Co., will erect a 
large sawmill at Florence, Ore., with a ca- 
pacity of 250,000 to 300,000 ft. of lumber 
per day. 

D. M. Kelsey, 
ecta shingle mill plant at 
with a daily capacity of 150,000 shingles. 

The Pacific Portland Cement Co., Au- 
burn, Calif., has purchased the railroad 
and rolling stock of the Mountain Quar- 
ties Co., near Auburn The quarries will 
be extensively developed, and a plant for 
the manufacture of by-products will be 
erected at Auburn 

The Carbon Black Mfg. Co., 
Calif., is considering sites at 
Calif., for the erection of a plant. 
mated cost, $100,000. 

The Standard Brick & Tile Co., Colton, 
Calif., will have plans prepared at once 
for the erection of a new factory. C. A 
Rolfe, Redlands and E. F. Van Luven and 
’ §. Alexander, Colton, are interested. 

The Malaga Packing Co., Fresno, Calif., 
will erect a fruit packing plant at Del Rey, 
near Fresno. 

D. J. Carpenter & Co., Del Rosa, Calif., 
are planning to increase the capacity of 
their olive plant at Del Rosa. 

The La Verne Orange Growers’ Assn., 
Lordsburg, Calif., will soon erect a pre- 
cooling plant with building and equipment 
for the pre-cooling and pre-icing of its 
fruit. It will have a capacity of about 50 
cars, and will cost about $60,000. 


The Excelsior Cereal Milling Co., Los 
Angeles, Calif., has acquired a site on 
Santa Fe Ave., Los Angeles, and will erect 
a new milling plant 

The Citizens’ Independent Ice Co., Los 
Angeles, Calif., has taken out a permit 
° erect a new ice plant on South Utah St., 
Los Angeles 

The National Steam Laundry & Cleaning 
Co., National City, Calif., recently incor- 


Fort Worth, Tex., will er- 
Tillamook, Ore. 


San Diego- 
Bakersfield, 
Esti, 
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20rated with a capital stock of $25 

as taken a lease on a site at Third St. and 
First Ave., National City, and will erect a 
large steam laundry and cleaning plant. 


A. L. Morse, and Gustav Giehl are inter- 
ested. 

The Capitol Chemical Co., Newport 
Beach, Calif., willerecta plant at Newport 


Beach to handle soda and its by-products 
The Union Ice Co., Los Angeles, Calif 
is planning the erection of a pre-cooling 
plant at Redlands, Calif., to cost $250,000 

D. H. Fry is supt. 

The Euphra Lumber Co., 
Calif., has secured a site and wil! 
planing mill near the tracks of the 


Richmond 
build a 
South- 


ern Pacific R. R. Co 
A. A. Cox and associates, San Bernar- 
dino, Calif., are planning the erection of a 


large fruit packing plant at San Bernar- 
dino. 


Paul Ararta, San Francisco, Calif., has 
taken outa permit to erecta winery The 
plant will cost $25,000 L. Mastropasqua, 
580 Washington St., San Francisco, is the 
Arch 

CANADA 
The Newport Timber Co., Newport, B. 


cons 


C., is having plans prepared for the 
struction of additions and improvement 


to its sawmills. Their capacity will be 
doubled. - 

The International Milling Co., Port 
Mann. B. C., has acquired a site on the 
waterfront at Port Mann and will erect 
an elevator and flour milling plant to 


cost about $1,000,000 

The Canadian Northern Ry. Co. will lo- 
cate a new planing mill for manufacturing 
lumber for railway purposes at Fort 


Rouge, Min W. H. McLeod, 461 Union 
Depot, Toronto, is in charge All new 
equipment will be purchased. 

The Maple Leaf Milling Co., Port Col- 
borne, Ont., is considering the construc- 
tion of an addition to its flour mills, esti- 


mated to cost $200,000. 


L. E. Hall's planing mill on Queen St., 
Port Hope, Ont., was damaged by fire, 
causing a loss of $1500. 

The plant of the B. F. St. John Co 


manufacturers of bask- 
destroyed by fire, 
new equipmet 


Ridgetown, Ont., 
ets, which was recently 
will be rebuilt and complete 
will be purchased 

The grist mill of 
Ont., was destroyed by fire, J 
$14,000 

The Diamond Flint Glass Co., Montreal, 
Que., is having plans prepared for the 
construction of a new two-story brick and 
cement factory, 136x40 ft H. E. Shorey, 
56 Beaver St., Montreal, is arch. 

Fire destroyed the limekiln 
building of the Sovereign Lime 
Montreal, Que $75,000 

A. Joncas & Co., Sherbrooke, Que., are 
preparing plans for the construction of a 


S. Mather at Tilbury, 
uly 10 


Loss 


and office 
Works at 


Loss 


large new sawmill Complete new equip- 
ment will be installed 

Bowring & Logan, engrs., 322 Donald 
St., Winnipeg, Man., will receive bids un- 


furnishing one crude oil 
and one electric 
equipment for 


til Aug. 5, for 
engine, and auxilliarv 
generator and complete 
the town of Canora, Sask 


FOREIGN 


Mex 


The United Sugar Co., Guaymus ; 
and 


will improve and enlarge its refinery 
mill at Guaymus 








New INCORPORATIONS 
GENERAL MANUPACTURING 


These companies have been 
ated to manufacture. 


incorpor- 


The Bengal Rug Co., Sanford, Maine 
rugs Capital $100,000 Incorporators 
S. E. Creasey, Alfred, Pres., and N. T 
Fogg, Treas., Sanford. 

The Shawmut Chemical Co Boston, 
Mass.;: chemicals. Capital $25,000. Incor- 
,orators: Geroge P. Sullivan, Walter J. 
Yolan, Daniel J. Regan, Edmund L. Dolan 


and Joseph C. Dolan 

The Cowden & Anderson Modern Sleigh 
& Chilled Shoe Co., Jamestown, !} ¥:3 
sleighs and carriages. Capital, $25,000. 


Incorporators: William E. Anderson, 
Frank W. Sternberg, and George W. 
Moore. 
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The International Bag Co., Boro Manhat- 


tan, N. Y.; jute and cotton bags. Capital, 
$10,000. Incorporators: Robert H. Stan- 
ley, Ignatius Devlin and James E. Demp- 
sey. 

The Universal Film Exchange, Inc., 


Boro Manhattan; motion pictures 
tal $25,000. Incorporators: George 


Capi- 
Ger- 


rett, George W. Stout, and William T. J. 
Siggio. 

Max Kasnowitz Inc., Boro Manhattan 
N. ¥ fancy leather goods. Capital $30,- 


000 Incorporators M Kasnowitz, J, 


Kasnowitz, M. K Kasnowitz, New York 


The Tanney Rubber Co., Manhattan. N 
y rubber goods Capital, $10,000 In- 
corporators: Harry Tannerbaum, Jacob 
Tannerbaum, and Philip F. Tannerbaum, 


all of 498 East 171st St., Boro. The Bronx, 
New York 

The De Meridor Co., Newburg, N. Y.: 
toilet preparations, Capital $100,000, In- 


corporators: R. D. Cartheart, Sr., O. J 


Carthcart, J. Cartheart, and G. Witchief, 
Newburg 

The Rochester Oil Co., Rochester. WN 
Y.; oils Capital, $20,000. Incorporators 
Charles Garson, Charles H. Fulton, 
Chauncey Davis, Carrie R. Garson and 


Eugene M. Strauss. 


The Utica Waste Co., Utica, N. Y., shod- 
dies, et« Capital, $5000 Incorporators 
John H. Paynter, William W Roe and 
Anna W. Schreiber, all of Schenex tady, 
2 

The Musical Instrument Sales Co., Yon- 


kers, N. Y.; musicalinstruments. Capital 
$50,000 Incorporators: O. B. Goldsmith, 
New York, J. Y. Gibson Yonkers, and A 
{. Fraser, Portchester, N. Y 


The T. F. & H. C. Sayre Co., 208 Broad 


St.; Elizabeth, N.J.; mason material, buil- 
ding supply and artificial stone Capital, 
$50,000 Incorporators: Theodore F. Say- 


re Elizabeth, N. J., R. G 
'wp., N. J., and Chas. IL 
beth, N. J. 

The H. Archer 
sack, N. J.; perfumes 
sundries, et 
corporators H M 


Sayre, | 
Morgan, Eliza- 


Perfume Co., 
toilet waters, dr 
Capital $50,000 

Schoeffler 


Hacken- 
uge 

In- 
Hacken- 


fists 


sack, B. H. Schmidt, West Hoboken. N. J . 
and W. R. Rose, New York 
The George D Davidson Co Jersey 


City N.J.: gold, silver, leather goods, etc. 
Capital $150,000 incorporators G. D. 
Davidson, A. J. Steelman, Jr and L. E. 
Herrman, Jersey City, N. J 


The John Heath Ce Exchange 
Place, Jersey City N. J leather goods 
Capital, $50,000 Incorporators: J. Heath, 
C. H. Guerin, and William H. Yaweger., all 


Place, 
Ferguson & Kenyon, Ine 
ville, N. J paper Capital $10,000. In- 
corporators Joseph Ferguson, Jacob C. 
Kenyon, and Walter F. Hanburst 
The New igland Plaster Board Co., 
IS3 Madison St Passaic Capital, 


Jersey City. 


Lam berts- 


of 15 Exe hange 


$5000 Incorporators: H. Ff Dickey 183 
Madison St Passaic, N. J., I. W. Dickey, 
and George I. Dickey 

The Mercantile Embroidery Works, 145 
Plum St ‘own of Union, N. J.: embroid- 
ery, laces, et Capital, $10,000 Incor- 
porators J J Gottlieb, 11 Eldorado 
Place, L. B, Gottlieb, 48 Hudson Place and 
H B. Gottlieb, 48 Hudson Place, all of 


Weehawken, N. J 


The Whippany Brick Co., Whippany, N. 
} brick. Capital $100,000. Incorpora- 
tors: Thomas G. Jenkins, J. M. McCan- 
tock, and George H. Knapp. 


The Cable-Shelby-Burton Piano Co 
Birmingham, Ala.; pianos and 
Capital, $200,000 Incorporators 
Shelby, B. B. Burton, E, Toby, 
George A. Blinn. - 
The R. & F. Shoe Co., Cincinnati, 
manufacturer and dealer Capital, 
000. Incorporators: Samuel C. Cox, 
J. Gill, John Swarzer, I. E. Beede 
M. Herr 
The Paul Shoe Pattern Co 
oO Capital $10,000 Incorporators 
Frank Helmers, P. P. Paul, Edgar Bett- 
man, F. Geilhaus and Wm. D. Alexander. 
The Mendel-Drucker Co Cincinnati 
Ohio; travelers’ leather goods , apital 
$325,000. Incorporators: I Mendel, A 
Appel, I. Muehlfelder, S. Klein, I. J. Bam- 
burger, N. Drucker, and H. N. Drucker. 
The Atlas Paper Box Co., Cleveland, 
Ohio Capital $10,000. Incorporators: B. 
Feniger, M. A. Riegler, C. A. Cornsweet, 
H. Morris and H. M. Wise 


organs. 

J E. 
and 
Ohio, 
$75,- 
Harry 
and I. 


Cincinnati, 


The Directostyle Co., Cleveland, Ohio 
office specialties and furniture. Capital 
$250,000 Incorvorators: W. E. Currier, 
= H. Frey, H. H. Hampton, M. K. Powers, 


nd W.S. Fitzgerald. 
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The Great Lakes Column Co., Colum- 
bus, Ohio; porch columns. Capital, $5000. 
Incorporators: L. M. Sandles, Alma Pick- 
ens, Charles Dickinson, William Patterson 
and E. Dickison. 

The Moore-Johnson Co., Columbus, 
Ohio; pianos, organs, etc. Capital $10,000. 
Incorporators: James H. Puntenny, Phoe- 
be Moore, G. W. Moore, J. Ellery Johnson 
and James Puntenny, Jr. 


The Davis Mantle & Tile Co., Dayton, 


Ohio; tiles. Capital $25,000. Incorpora- 
tors: J. K. Davis, J. C. Davis, J. C. Taylor, 
F. M. Davidson, and H. H. Prugh. 

The Rib River Lumber Co., Toledo, 
Ohio, timber and timber lands. Capital, 


$20,000. Incorporators: E., Lenke Sneor 
T. Walbolt, D. B. Maurer, Herman Emmel 
and T. P. Corbett. 

The Navarre Co., Toledo, Ohio; drugs, 


medicines, chemicals, etc Capital,$50,- 
000. Incorporators: Mrs. I. E. Bogart, 
George Veh, Mrs. Geo. Veh, Edward M. 


Hurd, and Arminta A. Vessey. 

Candy & Co., Chicago, Ill.; insulating 
paper. Capital, $25,000. Incorporators: 
Chester M. Candy, Albert T. Candy and 
Harry U. Candy. 

The Layton Park Oil & Soap Co., Mil- 
waukee, Wis. Capital, $50,000. Incorpor- 
ators: Leo Hofmeister, W. O. Meilahn and 
E. A. Baker. 





a 


TRADE CATALOGS 


The Industrial Instrument Co., Foxboro, 
Mass. Catalog, Recording Gages, illus- 
trated, 23 pages; 8x11 in. 

Cliebe Bros. Mfg. Co., Plymouth, Indi- 
ana. Catalog, Grinding Machinery, il- 
lustrated, 80 pages, 6x91 in. 

E. W. Bliss Co., Brooklyn, N. Y. Cat- 
alog. High-speed automatic can ma- 
chinery. Illustrated, fifty-three 6x9-in. 
pages. 

C. W. 
| ee # ( 
row Gage Railways. 
6}x9} in. 

Thos. H. Dallett Co.; 
Street, Philadelphia, Pa. 
matic Tools and Appliances. 
7 pages, 6x9 in. 

The Weinman Pump Mfg. Co., Colum- 
bus, Ohio. Bulletin No. 175, Steam and 
Power Pumping-Machinery. -Illustrated, 
16 pages, 6}x9} in. 

Edgar T. Ward & Sons, 25 Purchase 
Street, Boston, Mass., Catalog, omnia: 
ton Dies and Machinists’ Specialties. I 
lustrated, 8 pages, 8x9 in. 

American Swiss File and Tool Co., 24 





Hunt Co., West New Brighton, 
Catalog No. 12-1, Industrial Nar- 
Illustrated, 80 pages 


York and 23d 
Catalog, Pneu- 
Illustrated, 


John Street, New York. Catalog, Fifth 
edition. ‘‘American Swiss” files. Ilus- 
trated. 24 pages 8x10} in. 








FORTHCOMING MEETINGS 


American Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. W. W. 
Corse, Secretary, Buffalo, N. Y. 

American Foundrymen’s Association. 
Annual convention, Buffalo, N. Y., Hotel 
Statler, Sept. 24, 25, 26. Richard Mol- 
denke, Watchung, N. J. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H, E. Collins, sec- 
retary, 29 West Thirty-ninth St, New 
York City. 

American Society of Mechanical En- 
gineers. Monthly meeting Tuesday. Cal- 
vin W. Rice, secretary, 29 West Thirty- 
ninth St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. . F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 


New England Foundrymen’s Associa- 


tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 


Broadway, Cambridgeport, Mass. 
Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
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Tuesday. El- 


day; section meeting, firs 
liver Building, 


mer K. Hiles, secretary, 
Pittsburgh, Penn. 
Superintendents’ and Foremen’s Club 
of Cleveland. Monthly’ meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 
Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, 
Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 
American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“ Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 


St. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 


ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
cuepenete, No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 





MEN WANTED 


NEW ENGLAND STATES 


ENGINEL ATHE HANDS—experi- 
enced. Apply Sullivan Machinery Com- 


pany, Claremont, N. H. 

DRAFTSMAN, experienced on web feed 
platen printing presses. Meisel Press, 
Dorchester, Boston, Mass. 

MACHINIST to take charge of produc- 
tion of 75 workmen. Address stating age, 
experience and pay required. Box 627, 
Am. Machinist. 

DRAFTSMEN for present and prospect 
tive openings. Apply in pessen or by 
letter to The Pope Mfg. Co. Factory Office, 
Hartford, Conn. 

ONE MAN wanted in each town to sell 
automobile specialty in spare time. Add 
$5 a day to your pay. Ask Paul Chas. 
Henry Company, Derby, Conn. 

FOREMAN for tool room in large manu- 
facturing plant on special machinery, 
jigs, punches and dies. State experience, 
salary and references in first letter. Only 
first-class men with executive and me- 
chanical ability need apply. Box 639 
Am. Machinist. 

A MAN experienced on all kinds of gear 
problems. Must have practical exper- 
lence with reasonable amount of theoret- 
ical knowledge, constructive on advance 
work in gear problems, as an assistant to 
the general manager of a large and grow- 
ing gear jobbing business. State age, ex- 
perience and salary expected. Box 575, 
Am. Machinist. 


MIDDLE STATES 


TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 

TOOL ROOM FOREMAN to take entire 
charge of tool room for machine shop em- 
ploying 400 men, best of references re- 
quired. Box 610, Am. Machinist. 

FLOOR AND VISE HANDS at once. 
Those experienced in machine tools pre- 
ferred. ood pay to good men. Ad- 
grees Niles-Bement-Pond Co., Plainfield, 
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MECHANIC with technical training and 
practical shop experience. Must be famil- 
lar with modern manufacturing methods. 
Office position. Age 35 to 45. Box 609, 
Am. Machinist. 

DRAFTSMAN, New Yosrk City, one ex- 
perienced on sheet metal working ma- 
chinery preferred. State age and salary 
expected, and experience. Address Box 
629 Am. Machinist. 

OPERATORS—Automatic screw ma- 
chine, on Acme Machines. State experi- 
ence and wages expected. References re- 
quired. Address, Camera Works, East- 
man Kodak Co., Rochester, N. Y. 

TOOL DESIGNER; high grade, on jigs 
and fixtures. State definitely where you 
have worked, what you did there, what 
salary you ask and when you could begin. 
P. O. Box 794, Rochester, N. Y. 


FOREMAN, first class, on assembling 
machine tools, medium heavy work. Un- 
usual opportunity for the right man with 
rapidly growing company. State age, 
references and salary expected. Box 582, 
Am. Machinist. 


ASSISTANT FOREMAN—Competent, 
familiar with medium and heavy steam 
engine manufacture. Must be first-class 
mechanic and good production man. 
State salary wanted and full details. Box 
585, Am. Machinist. 

DRAFTSMAN—Must be experienced on 
construction similar to adding and com- 
puting machines, coin operated machines, 
cash registers or typewriters. Reply giv- 
ing experience references, age and sal- 
ary expected. Box, 636. Am. Machinist. 

MACHINISTS—Lathe, horizontal and 
vertical boring mill hands. None but ex- 





perienced operators need apply. State 
age and experience in detail. Address 
Superintendent, Snow Steam Pump 


Works, P.O. Box 953, Buffalo, N. Y. 


ASSISTANT FOREMAN for a foundry 
producing a line of light grey iron cast- 
ings. A man-whose duty it will be to dis- 
cover the causes of defective work and 
remedysame. State age, salary expected 
and references. Box 613, Am. Machinist. 


MECHANICAL DRAFTSMAN, experi- 
enced in the design of tools for sheet metal 
drawing, cutting and forming. Must be 
good practical man. State experience, 
salary expected and when available. Ad- 
dress Mr. Jensen, 572 Potomac Ave., Buf- 
falo, N. Y. 

FOREMAN—Live up-to-date, to man-- 
age machine shop of a growing manu- 
facturing concern located near New York. 
Must be experienced in manufacture of 
steam and flanged fittings. State age, 
experience and salary wanted. Box 628, 
Am. Machinist. 

MECH ANIC—Elderly. Machine shop 
employing 20 men weuld like to get in 
touch with one to take care of the tool 
room and receive material. This would 
be a permanent position for a ere 1 poem 4 
man who, because of his age, could not 
stand regular shop work. Box 633, Am. 
Machinist. 

CAPABLE MAN to assist planning and 
to superintend and manage shop and 
building of medium liga and heavy, high 
grade machinery for Ohio. An attractive 
proposition for permanent position to a 
capable, experienced mechanical engi- 
neer. Office men, clerks or those not fil- 
ling responsible positions need not apply. 
Box 616, Am. Machinist. 


ACCOUNTANT AND PD RCHASING 
AGENT—In a machinery manufacturing 
business—an office manager, accountant 
and purchaser of materials; must have 

ractical knowledge in all these respects, 
ncluding cost accounting; state age, 
qualifications, experience and salary ex- 
pected. All applications confidential. 
Address Box 643, Am. Machinist. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, ammermen and  bilack- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


ASSISTANT MECHANICAL ENGI- 
NEER—Unusual opportunity, with sub- 
stantial, aggressive young company 
manufacturers’ labor saving machinery) 
orcompetent man between 28-35, with ex- 
perience preferably as machinist, drafts- 
man, millwright or in erection work. 
Position would require some traveling, 
and salary to begin would be $125 per 
month. Opportunity limited only to abil- 
ay State fully places and periods of em- 
yo hg and dates in each instance. 
Address ‘‘Labor Saving Machinery,”’’ Box 
573, Am. Machinist. 
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OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and coma s machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 


selves, and mention pats Foner. Lanston 
Monotype Machine Co., Philadelphia. 
SUPERINTENDENT—first class’ to 


take charge of old established factory 
manufacturing large line of nickel plated 
household table and kitchen ware. Must 
have experience in the working of sheet 
metals, copper brass and aluminum, 
handling of help, and be able to produce 
at lowest possible costs. In answering 
enclose references, state age, experience, 
where present employed, and length of 
service in present position. All answers 
treated strictly confidential, and refer- 
ermces will be returned. State salary ex- 

ected. Address ‘‘Manufacturer’’ Box 
91, Am. Machinist. 

ASSISTANT SUPERINTENDENT, tho- 
roughly experienced, under 45 years old, 
to take charge in manufacturing estab- 
lishment in an eastern State, making a 
specialty of sheet metal stampings princi- 
pally for automobiles, including heavy 
and difficult drawing and forming work. 
Only a man who has had a number of 
years experience in this line of work and 
is temperate in his habits, thoroughly re- 
liable, capable of handling men and get- 
ting out the work satisfactorily will be 
considered. Position is a very desirable 
one with a splendid future for the right 
man. Address, Manufacturer, Sheet Met- 
al Stampings, Box 590, Am. Machinist. 


SOUTHERN STATES 
25 PROFILE AND MILLING MACHINE 
HANDS. 30 cents per hour with steady 
work; wire when available. Address, The 
Universal Stenotype’Co., Owensboro, Ky. 


WESTERN STATES 


TOOL DRAFTSMAN, first class, one 
that has served his time in the machine 
shop. Box 607, Am. Machinist. 


GENERAL FOREMAN—One_ who has 
had experience in manufacturing Turret 
Lathes preferred. Box 509, Am. Mach. 


INSPECTOR—Experienced, for auto- 
mobile work. Please state experience, 
age and wages expected. Box 601, Am. 
Machinist. 

DRAFTSMAN—first-class mechanical 
man with shop experience. Age not un- 
der twenty-eight years. Box 592, Am. 
Machinist. 

SUPERINTENDENT for factory em- 
ploying 300 men. Must be familiar with 
gas tractors and the art of plowing. Box 
635, Am. Machinist. 


OPERATORS—We are frequently need- 
ing good operators for turrets and gear 
cutters, principally Jones & Lamson and 
Gleason, and invite applications. Frost 
Gear & Machine Co., Jackson, Mich. 

STENOGRAPHER with factory exper- 
ience in time rate or age rate setting 
His work will be directly under the fac- 
tory superintendent collecting time rate 
of all machine operation. Box 608, Am. 
Machinist. - 


DESIGNER, electric drill, for our elec- 
tric tool department. Must have experi- 
ence in designing electric drills and fami- 
liar with the use and service of such tools. 
Good eppervansty for a strictly high class 
man. ate previous experience, age and 
references. ox 640 Am. Mach. 


ASSISTANT SUPERINTENDENT for 
factory employing 500 men. Must be 
pracmeet mechanic with exceptional abil- 
ty as production man. Prefer man ex- 
perienced in armature work. Excellent 
opportunity for right man. Give com- 

ete details in first letter. Box 631, Am. 

achinist. 

FOREMAN—Man with experience in 
drawing, stamping and forming sheet 
metal in copper, brass and steel on single 
and double acting and toggle drawing 
presses. Man that has had experience as 
machinist and die maker preferred. In 
replying state experience. The Ireland 
& Matthews Mfg. Co., Detroit, Mich. 


SHOP INSTRUCTOR—Position open in 
machine and pattern work at University 
of Iowa. Salary $1000 for ten months. 
Only steady, strictly sober and experi- 
enced men need apply. Teaching ex- 

erience desirable ut not essential. 

arried man preferred. Inquiries should 
state full qualifications and references. 
Address W. G. Raymond, College of Ap- 
plied Science, Iowa City, Ia. 
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FACTORY MANAGER for plant in cen- 
tral west manufacturing high grade ma- 
chines and interchangeable parts em- 

loying one thousand men. Must have 

horough knowledge of factory manage- 
ment; mechanical and production experi- 
ence and executive ability. Excellent op- 
oprtunity for a strictly high class man 
Give complete information and refer- 
ences in first letter. Box 626, Am. Mach. 


SUPERINTENDENT for motorcycle 
factory located in. central west producing 
a strictly high grade machine. Applicant 
must have a thorough knowledge of mo- 
torcycle manufacturing problems and be 
especially expert on motors. Only a high 
grade man wanted, and one able to get 
out work strictly according to limits. x- 
cellent opening for man who can produce 
results. State previous experience fully 
and indicate salary ’ apected. Box 632, 
Am. Machinist. 








Positions WANTED 


NEW ENGLAND STATES 


MASTER MECHANIC, technical gradu- 

ate with three peeee experience desires 
osition in small progressive plant. Box 
19, Am. Machinist. 


MANAGER—Technical graduate, with 
six years’ experience, four in the shops, 
offices and sales department of one of 
the largest machinery firms, two years 
as industrial engineer specializing in 
costs and production, systematizing, or- 
ganizing and executive work, desires po- 
sition as manager of 4 small manufac- 
turing business, where experience, en- 
ergy and personality will count, in re- 
ducing costs, increasing profits, and 
building up a live growing concern; 
will be at liberty September 1; immedi- 
ate correspondence solicited. Box 644, 
Am, Machinist. 


MIDDLE STATES 


ENGINEER as assistant to chief engi- 
neer by a technical man, of 15 years’ ex- 
perience in design, construction and man- 
ufacturing. Box 594 Am. Machinist. 


FOREMAN—Toolroom and machine 
shop; first-class tool designer and maker 
of any description; long years’ practical 
experience; best references. ox 618, 
Am. Machinist. 

GENERAL SUPERINTEN DENT—Pro- 
gressive, experienced, capable executive; 

roven ability in large jobs. Address H. 
Beit 180 Montague Place, South Orange, 
N. J. 


EFFICIENCY ENGINEER, production, 
costs; able intellectually and practically; 
aggressively active and original; wants to 
grapple with big problems. Box 634, Am. 
Machinist. 

INSTRUCTOR—University educated 
mechanical engineer. 10 years as de- 
signer,—machinery, furnaces, mill work 

as and steam engines, desires position. 
Western university preferred. ox 604, 
Am. Machinist. 

FOREMAN—Toolroom or manufacfur- 
ing; 16 years experience (6 years in own 
experimental and model shop); good ex- 
ecutive and organized; A-1 references. 
Box 645, Am. Machinist. 

HIGH-GRADE MACHINIST-toolmak- 
er-foreman-manager would like to corres- 
pond with parties who need a mechanical 
executive with extensive manufacturing 
experience. Box 614, Am. Machinist. 


MECHANICAL ENGINEER, expert 
mechanic with natural ability and broad 
experience along business lines, selling, 
manufacturing and erecting, desires P - 
sition as traveling engineer; linguist, 
willing to go anywhere. Box 642, Am. 
Machinist. 


SUPERINTENDENT — By _ energetic 
manufacturing superintendent, on small 
interchangeable machinery and_ sheet 
metal, good organizer and executive, 
wide experience on rate setting and 
quantity production. Now employed. 
Box 647, Am. Machinist. 

A MAN with nine years’ experience as 
Assistant Purchasing Agent, now with 
large corporation, desires to connect with 
eed | concern where energy, efficiency, 

nowledge of mechanics and economic 
routine is wanted. Possesses some crea- 
tive ability. Box 617, Am. Machinist. 


ASSISTANT SUPERINTENDENT by 
technical graduate, skilled mechanic, 
with broad experience in modern tool 
design, labor saving devices and manu- 
facturing, capable of planning and exe- 
cuting factory work with best economy, 
desires position with progressive con- 
cern. Box 641, Am. Machinist. 
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WESTERN STATES 


ENGINEER AND DESIGNER—Auto- 
mobile and motor truck. Soon open for 
engagement. Address M. T. E. Box 630, 
Am. Machinist. 


TOOL ROOM MAN with experience as 
foreman and as designer; machine tools, 
presses and metal working machinery; 
technical and reliable. Box 646, Am. Ma. 

MASTER MECHANIC AND ELECTRI- 
CIAN would like change, twenty-four 
years practical experience, eight years 
with present company. Best of refer- 
ence, Address, M. M., Box 587, Am. Mach. 


CANADA 


TOOL DESIGNER AND DRAFTSMAN 
desires position. 10 years shop and draw- 
ing room experience. Address Box 638, 
Am. Machinist. 


FOREIGN 


BRANCH MANAGER, or mechanical 
and structural engineer with business 
ability as representative in Europe for 
one or more reliable concerns. Would 
stay some time in the works for special 
information. Only good, steady, high 
grade position. College, shop, office, lan- 
guages, first class references. Box 599, 
Am. Machinist. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N 

Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 


Broken machinery welded and guaran- 
teed. Waterbury Welding Co., East Wa- 
terbury, Conn. 


Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 
ed. Box 267, Am. Machinist. 


A machine for bending evaporator spi- 
ral copper coils wanted. Particulars and 
price to Box 605, Am. Machinist. 

A heavy duty second-hand Corliss En- 
gine in good condition wanted; size 16x 
36 or 42. Box 637, Am. Machinist. 

FORJSALE, manufacturing plant. Build- 
ings and equipment nearly new. Write 
for full particulars. Box-559, Am. Mach. 


Kenton, Ohio, Commercial Club will 
give financial assistance to new indus- 
tries. Do you want a company organ- 
ized to manufacture your patent? Har- 
ry Hopwood, Secretary. 

FOR SALE—6-hp. horizontal and *0- 
hp. vertical steam engine, nearly new, 
at $45 and $60, respectively, belt gov- 
ernor and lubricator with each; 20-hp. 
boiler, good condition, $90. Sprague 
Machine Co., South Bethlehem, Penn, 


FOR SALE—Machine shop, 24 ma- 
chine tools in good order; 10 minutes 
from City Hall, New York; good light 
grems floor; buyer could carry on old 

usiness or engage in new work with- 
out delay. Address Downes, Room 1983, 
50 Church St., New York City. 

FOR SALE—Basic Patents just granted, 
drawings, patterns. Three machines 
leased for seventeen years, earning about 
one hundred dollars yer month. ntirely 
new process for producing a widely used 
article. Best of reasons for selling: a 
splendid opportunity. Price very reas- 
onable. Box 622, Am. Machinist. 


FIRST-CLASS automatic metal working 
machinery required—Central European 
Import firm with best American connec- 
tions and references and firstclass selling 
organization, desires to add a few lines of 
Automatic Machinery for Metal Working. 
Machinery patented in Germany prefer- 
ec. Address Box 625, Am. Machinist. 


MACHINE TOOLS and small tools— 
Alfred Herbert, Ltd., Coventry, having an 
extensive organization anda large staff of 
salesman especially engaged on machine 
tools and small tools in Great Britain, 
France, Germany, Italy, Switzerland, Bel- 
gium, India and Japan, are open to handle 
good agencies of all kinds and invite cor- 
respondence with manufacturers. 


FOR SALE—at a bargain—modern ma- 
chinery manufacturing plant—fine con- 
dition—two railroad connections—suit- 
able for manufacturing—tools,—pumps, 
compressors, engines, etc. Part of pur- 
chase price can be carried on mortgage or 
owner would consider retaining part in- 
terest in satisfactory business. ohn M. 
Holton, Room 710 Commonwealth Bldg., 
Phila., Pa. 
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Talks With Our 


I recently received a call from a 
visitor from abroad who, in con- 
versation, disclosed a history that 
should be of interest to the younger 
readers of the American Machinist. 


When a student just graduated 
from the ‘‘Polytechnic,’’ he entered 
the service of a large machinery 
building company having works in 
Switzerland and Germany, which 
provided a_ well-stocked library 
and reading room for the use of 
its employees. 


Among the periodicals regularly 
taken were the leading English 
and American machinery journals. 
In looking through these, and 
especially the latter, the young 
man became particularly inter- 
ested in the advertisements—pri- 
marily with the idea of keeping up 
and improving the knowledge of 
technical English which he had 
acquired at school. 


Articles he read also, but these, 
being in a foreign language, called 
for greater effort and concentra- 
tion than he often felt able to give 
them at the end of a hard day’s 
work, or even during the noon 
intermission; whereas the state- 
ments in advertisements were short 
and to the point, so that he could 
easily comprehend them. 


The illustrations forming part of 
the advertisements were also a 
source of great interest and profit 
to him. When too tired for other 
study, he would look at them by 
the hour. 


Gradually, the principal types of 
machine tools and other metal- 
working machinery manufactured 
in this country became familiar 
to him, together with the names 
of their makers. 


Then, with characteristic Swiss 
thoroughness, he began to compare 


By The Sales Manager 


one with another, part by part, as 
well as with tools of English and 
Continental design which he either 
saw illustrated or found at work 
in his own and neighboring shops. 
A few American tools there were, 
too, which he was able to observe 
in service in the locality. 


One day, having had strongly 
impressed upon his mind the merit 
of certain improved features in 
an American tool advertised, and 
having made calculations of ‘the 
probable improvement in efficiency 
which it represented, he diffidently 
approached one of his superiors. 


Somewhat to his surprise, the latter 
listened attentively and made a 
note of the advertisement. The 
following day he asked for a copy 
of the calculations. Several weeks 
later the young man was called 
before the advisory works council, 
asked some further questions, 
thanked for his interest and dis- 
missed. About four months later, 
or possibly sooner, he saw one of 
the new tools being installed. 


Meanwhile, his pay had been 
slightly raised, and the works 
manager personally invited him to 
make any further suggestions that 
occurred to him. 


This he did, from time to time; 
and, while some were not followed, 
the majority made a favorable 
impression. Gradually, on his 
recommendation, a number of 
American and Enghsh tools were 
added to the plant, the former 
predominating. 


Nearly thret years passed, with 
slow but steady promotion for 
the young student of design, who 
had been made one of the assist- 
ants in the department of the 
works manager, when one day he 
was called before his chief. 
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Readers 


The latter said in substance: ““You 
have, I believe, been keeping 
notes of all the new machine tools 
shown in the European and Amer- 
ican journals.” 


“Yes,” said the young man. 


“Good! We are about to build a 
large extension of our works and 
want it equipped with the best 
tools to be had. Go to England, 
France, Belgium and Germany. 
See as many of these tools in 
service as you can and report 
within two months.” 


Our friend ‘‘made good.” There is, 
in all Europe, no better equipped 
plant than the one he served, as 
those who have seen it generally 
agree, and this is largely due to 
the information gathered by the 
young man mentioned. 


In his selections American tools 
were again to the fore. Having 
his mind so thoroughly imbued 
with the details of their design, 
as shown in the American Ma- 
chinist, he was naturally attracted 
particularly to them. whenever 
he saw one in any of the shops 
visited; and the merits claimed, 
were demonstrated to him in the 
operation of the machines. 


From that time forward the young 
man’s advance was rapid. Today 
he is active in the management cf 
one of the largest industrial com- 
panies of Europe. His knowledge 
of American machinery § and 
methods is intimate, and he can 
discuss them from the standpoint 
of observation on two continents. 
The foundation for this knowledge, 
with the success it brought him, he 
lays to the habit of utilizing, as 
above described, a source of in- 
formation too often ignored by 
those who stand most in need of it. 
* * * 

Only reliable products can be con- 
tinually advertised. 
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Cam Cutting Operations in a Big Plant 


The cam-cutting operations in the fac- 
tory of the United Shoe Machinery Co., 
at Beverly, Mass., are carried on upon a 
scale probably not equaled by any other 
plant in this country or abroad. Nearly 
100 cam-cutting machines of various 
types are utilized in the department de- 
voted to this work, and the product of the 
department consists of an almost end- 
less variety of cams of all shapes and 
sizes, and literally bewildering to the 
mechanic whose experience in this direc- 
tion has been confined to the limited line 
of cam work turned out in the majority 
of machine shops. 

Shoe-machine mechanism abounds in 
cams and levers; cams large and small; 
cams of disk, barre] and face types, and 
cams combining in a single member, the 
functions of all three types, some with 
open paths and some with closed races. 
In all cases, and whatever the form of 
the cam produced at this shop, the work 


By F. A. Stanley 








| Nearly 100 cam-cutting ma- 
chines are used in a large New 
England shop which requires an 
immense number of cams in its. 
yearly output of machinery. 

The equipment includes com- 
plete machines and a large num- 
ber of attachments and fixtures. 

Many operations along the line 
of profiling and circular milling 
performed economically on cam- 
cutters. 




















different types, while in the rear will be 
noticed several stacks of cams of the 
smaller sizes. The large open cam in 
front is used on a Goodyear automatic 
sole-leveling machine and is made with a 
removable section to permit the cam to be 


wheel C, the closed leader D f@which is 
the master to which the work is cut) and 
the work itself at E. The latter is at- 
tached to the leader D by means of 
countersunk head-screws located at the 
bottom of the cored channel around the 
cam. The work spindle is rotated by a 
wormshaft geared from the horizontal 
feed rod at the side of the miller. 

The leader D is engaged by a guide 
roll attached at F to the base of the fix- 
ture. The slide B is provided with chain 
and weight as represented. When the 
job is once set up the miller table is 
clamped to prevent longitudinal move- 
ment and the travel of the work center 
toward or away from the cutter spindle 
is controlled entirely by the leader D in 
contact with its guide roll, the weight at 
the same time keeping out back lash and 
steadying the work under the action of 
the cutter. 

In milling the cam path to the desired 





Fic. 1. SOME OF THE PRODUCT OF THE CAM-CUTTING DEPARTMENT 


is held to very close limits. In certain 
instances no limit whatever is permitted, 
the channel cut for the roll being milled 
dead to width as tested with a standard 
plug gage which is rolled the full length 
of the channel and which must find a 
good fit at every point, otherwise the cam 
is reiected under inspection. 


MILLING LARGE CAMS 


The view in Fig. 1 illustrates in the 
foreground a number of large cams of 


mounted in the machine. This cam meas- 
ures nearly 36 in. across and is cut on 
the same type of miller as the oval- 
shaped cam standing just to the right. 
The latter cam is about 32 in. across the 
longest way and is milled with the fixture 
shown in Figs. 2 and 3 on the Becker- 
Brainard machine. 

The fixture consists of a heavy base 
and guide A, Fig. 2, in which a slide B 
is adapted to travel to and fro, carrying 
with it the work spindle with the worm- 


width of 1% in. four or five end mills are 
used in successive cuts, the finishing cut- 
ter removing 0.006 or 0.008 in. of ma- 
terial. The last cutter has to be kept 
very close to size and is permitted to 
wear very little before it is discarded as 
unfit for its original work and reground 
for a narrower cam path. 


Arc MILLING 


Frequently the cam-cutting fixtures are 
used for rotary milling operations in 
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which traverse of the work siide is not 
required. A typical undertaking of this 
character is represented by Fig. 4. Here. 
on a similar fixture to that already de- 
scribed, is mounted a large face-plate 
with locating stops and clamps for five 
arc-shaped castings requiring milling 
upon the face and milling out of the 
channels to an exact radius from a com- 
mon center. 

The castings, which are gear links 
used on the same leveling machine as 
the cam in Figs. 2 and 3, are about 14 in. 
long. They are readily set in place on 
the milling fixture between suitable stcps 
and a couple of screws are then tight- 
ened to secure them for the machining 
operation. One cut is taken around the 
circle of five pieces with a face mill tu 
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at the lower right-hand corner of the 
fixture. 

It rests firmly on a series of hard- 
ened stops and is held in place by four 
clamps. These clamps are of the quick- 
acting variety, the screws which draw 
them down having collar heads that bear 
upon slotted swinging washers as repre- 
sented. A slight turn of the screw al- 
lows the washer to be swung clear of the 
collar head and the clamp is then free 
to swing up over the screw head to re- 
lease the work. 


MACHINING CAM BLANKS 


The cam blanks of the smaller and me- 
dium sizes are bored, turned and faced 
on turret machinery, also on regular en- 
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gine lathes, and on the Fay automatic 
lathe as illustrated in Fig. 6. On this 
machine two castings are roughed out at 
once on an arbor. The work is pressed 
onto the arbor from opposite ends, the 
arbor having a slight taper from each end 
toward the middle. In putting on the 
two cam blanks a gaging fixture is used 
under the arbor press so that each casting 
is located at the proper point to suit the 
gangs of tools on the lathe. 

The arrangement of the tools in front 
and back blocks is clearly shown. In the 
two groups there are 14 tools for the 
operations of turning the exterior of the 
work, facing the side and machining the 
hub. In the finishing operation the 
blanks are machined on the arbor one at 
a time. 
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finish the front of the castings, and three 
end mills are then applied one after the 
other to cut the channel to the desired 
width and depth. 

It will be noticed that the worm for 
driving the work spindle of this fixture 
may be thrown out of engagement with 
the wormwheel by means of a handle on 
the worm-box, thus allowing the work 


spindle to be revolved by hand in set-° 


ting work, bringing it to the cut, or for 
other purposes. The construction is prac- 
tically identical with that of the other 
attachment in Figs. 2 and 3. The work 
shown in both cases is characteristic of a 
large variety of cam and circular milling 
undertakings constantly going through 
the department. 

In Fig. 5 is shown a faceplate for the 
cam-milling attachment for holding a 
long link for the milling of a slot which 
passes clear through the link and extends 
nearly the full length of the casting. The 
work is not shown, but may be referred 
to briefly: It is about 28 in. long by 6 
in. wide and has a hole bored at one 
end by which it is located on the plug 
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REAR VIEWS OF LARGE CAM-MILLING 


FIXTURE 
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ANOTHER TYPE OF CAM-MILLING 
ATTACHMENT 

A type of cam-cutting attachment used 
here extensively on Kearney & Trecker 
millers is illustrated in Fig. 7. Here the 
work spindle is rotated by an inclosed 
worm and wormwheel; adjustments are 
readily made in all directions; the at- 
tachment may be swiveled to any angle 
and used for cutting all types of cams, 
either disk, face or barrel, and the spindle 
carrying the work and leader may be 
readily slipped out of the hdllow main 
spindle and another holding fixture for 
some other job slipped as easily into 
place. : 

The nature of the cam being milled in 
Fig. 7 is clearly seen and little expla- 
nation is called for. This happens to be 
a special cam cut from the solid where 
commonly the roll path is cored out to 
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within, say, 4% in. of width. The leader, 
which is the model to which the cam is 
milled, is shown at A and directly behind 
this is the guide roll, the position -of 
which will be seen by referring to the 
similar attachment shown in Fig. 8. 

The knob B, Fig. 7, is on the end of 
a plunger which is mounted in a special 
bracket on the miller column and adapted 
to be pushed into a hole in the cone 
pulley so that when cutters are being re- 
moved or adjusted, the spindle may be 
locked without the possibility of starting 
accidentally, as no movement is possible 
until the plunger is again withdrawn. 

The cam in Fig. 7, like all cams of 
similar form, is milled out with a series 
of cutters, the finishing one of the set be- 
ing held right to size and requiring, 
therefore, corstant replacing by others 
ground down from the larger diameters. 
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There is, however, little waste of cutters 
as so many widths of cam slots are cut 
that the mills as they wear away in diam- 
eter are simply sized for a smaller chan- 
nel and so pass on through the resharp- 
ening processes until the teeth are prac- 
tically worn down to a point where no 
further service can be-expected of them. 

It may be stated here, that consider- 
able experimenting has been done to de- 
termine the best form of mill for such 
work. Such factors as the pitch of the 
teeth, the helix angle, and the cutting 
clearance, have all been given due con- 
sideration. 

The cutters adopted have a helix angle 
of 18 deg., and the teeth are of a finer 
pitch than ordinarily used for end milling. 
This is necessary because in making an 
abrupt turn in a cam path, say at the 
end of a steep lobe, a coarse-pitch cutter 
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would perhaps not touch the point of the 
work at all at a critical moment, and 
the result would be a cam slot with a 
considerable deviation from the master 
or leader. It may also be worth while 
to call attention to the fact that cutters 
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tact with the guide roll at the rear by the 
chain and weight and each advance of 2 
notch of the leader means the milling of 
one or more notches in the disk. Only a 
few moments are required in making the 
complete cycle. 
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to the second position for the cutting of 
the next slot. 


MISCELLANEOUS ATTACHMENTS 


The toolroom in the cam department 
contains a great number of cam-cutting 
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Fic. 9. NOTCHING THE EDGE OF A DiskK 


with right-hand teeth are made with a 
right-hand helix. 


A PECULIAR TYPE OF CAM 


The cam in Fig. 8, which resembles a 
double bracket, is known as a “double- 
edge pad cam,” and is obviously a diffi- 
cult one to machine. The two cam edges 
must be uniform and the work must, 
therefore, be held so that it will not 
spring under the action of a pair of cut- 
ters carried on the miller arbor. One 
of these cutters is plainly seen at C, Fig. 
8, but the other is hidden by the bracket 
D which serves as an outboard support 
for the arbor. 

The nature of the work-holding fixture 
will be apparent upon inspection, a good 
view may be obtained of the back of the 
cam leader E with the guide slot and roll 
which determine the shape milled upon 
the edge of the work. 


ANOTHER USE FOR THE ATTACHMENT 


The operation in Fig. 9, on the same 
type of attachment, takes the place of an 
indexing process on the miller and makes 
a continuous performance in machining 
a piece which it handles just as a multi- 
lobe cam might be treated. Strictly 
speaking it is a notching performance 
and the work is a disk about 4 in. in 
diameter with 39 shallow pockets cut 
into the face near the periphery, with 
a %-in. mill. 

The large leader at F is kept in con- 





This disk is used on a machine for car- 
rying blacking into the seam between 
the heel and upper of a shoe and each 
pocket in the face of the disk holds a 
certain amount of the blacking material. 


CuTTING CAM SLOTS IN A PLATE 


Still another operation on this form 
of cam fixture is shown in Fig. 10. In 
this case a slide requires two cam slots 
to be cut in the face as at G, and a hold- 
ing fixture H, is employed into which 
the plate is slid and secured without diffi- 
culty. The fixture is adapted to index 
through the angular arc between the two 
slots, and after the first cam slot has 
been milled the work is quickly set round 
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fixtures of all kinds. Many pieces com- 
monly handled in other shops on the 
profiler or circular miller attachment are 
produced here by means of the cam-cut- 
ting appliances. 

The fixture A, Fig. 11, is used on the 
type of cam-milling attachment shown in 
Figs. 7 to 10, and is constructed for hold- 
ing the small piece B while the cam slot 
is milled in the end. The rear-face of 
the plate A is provided with a cam roll 
channel which controls the movements 
of the attachment on the miller during 
the milling of the cam slot in the work. 
The construction is shown more distinctly 
in Fig. 12. 

The fixture C, Fig. 11, is designed for 
carrying a plate in which two curved 
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A Group OF FIxTuRES FoR CAM WorK 
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slots are to be milled to radii struck 
from different centers. The requirements 
for this piece of work are very éxacting 
and the test gage applied in the inspec- 
tion process does not permit work with 
an error of one thousandth of an inch 
to pass. 


STEEL INSERTS FOR CAMS 


The fixture represented at D, Fig. 11, 
is for milling steel inserts for cams of 

















Fic. 12. FIxTURE FOR 


various types. One of these pieces is 
seen in position on the fixture. Hard- 
ened inserts of this kind are placed in 
certain cams where the service is unusu- 
ally severe, or where, owing to the pe- 
culiar form of the cam, there might be an 
undue tendency to wear if the pressure 
of the roll were taken at the critical point 
by the casting itself. 

The opening in the cam face to receive 
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the insert is milled with the work car- 
ried on the regular cam-cutting attach- 
ment, the operation being handled in ex- 
actly the same manner as if a cam chan- 
nel were to be milled. The insert itself 
is also treated in the same way, while 
held on the fixture D, it having been first 
drilled in the jig F. 

A corresponding jig is used for putting 
the holes in the cam to receive the screws 
and dowels for the steel insert. After 





CuTTING A CAM SLOT 


the insert has been put into place in the 
cam blank, the cam path is milled to size, 
the same as in the case of cams without 
inserts. The insert now completed, is 
removed, hardened, and replaced in the 
cam. 

The line engraving, Fig. 13, also shows 
the fixture D for milling the steel inserts, 
and illustrates clearly the cam slot cut in 
the rear of the fixture plate to serve as 
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a leader for giving the insert the de- 
sired shape. 

An important feature of this fixture is 
the test plug G, which enters the gwo 
holes on the center line of the fi 
The plug carries a cross pin wh is 
brought into contact with the ends of the 
steel insert block when milled. This pin 
serves as a limit gage, one end being 
marked “Go,” the other “Not Go.” The 
plug fits in steel bushings in the fix- 
ture to prevent wear. 


DOUBLE-END CAM MILLERS 


One more type of cam miller used in 
this department may be mentioned briefly 
here: It is the double-end, lathe-form of 
machine represented by Fig. 14. This is 
an older type, of which there are still 
a umber in operation in the department. 

The two heads operate independently, 
and the carriages, with their work slides, 
are also independently controlled. The 
milling cutter is carried in the spindle, 
and the work spindle is mounted in a 
head attached to the carriage, the inner 
end of the work spindle carrying the 
leader cam to which the work is milled. 

The two work spindles are rotated by 
worm gearing actuated by driving shafts 
at the rear, which are operated by the 
cone pulleys and belts at the ends of the 
machine. 


CAM-TESTING MACHINE 


The machine in Fig. 15 is used for 
running-in cams. All cams made in this 
shop are of a very hard, close-grained 
iron and in most cases it is not expected 
that they will wear appreciably until 
they have been in service for a consider- 
able time. However, on certain classes 
of cams, it is desirable to test the wear- 
ing properties of the metal before as- 
sembling the cams in the machines, and 
to enable this to be done readily two 
machines like Fig. 15 have been con- 
structed. 

The machine spindle is adapted to re- 
ceive cams upon both ends and revolve 
them at a high rate of speed while in 
contact with a hardened roll correspond- 
ing to the regular cam roll. The roll is 
carried upon an arm which is provided 
with a spring device for applying any 
desired degree of tension, so that pres- 
sure may be maintained between roll and 
cam equal to, or in excess of, what will 
actually occur when the cam is eventu- 
ally jin operation in its machine. 

After the cam has been run under these 
conditions for some little time, it is re- 
moved and tested with a plug gage which 
is passed along the entire channel as 
mentioned elsewhere. If it is found under 
this test that the cam has worn 0.001 in. 
free at any point, it is rejected. 

The machine illustrated in Fig. 15 is 
for the face and disk types of cams; the 
other machine used for the same pur- 
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pose, is slightly different in detail, to 
permit barrel cams to be run under work- 
ing conditions. It will be noted that the 


ese ses 


- 





AMERICAN MACHINIST 


market and many foundrymen claim to 
have secret processes for accomplishing 
the desired result, but in no case has the 
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Fic. 15. MACHINE FOR RUNNING-IN CAMS 


cam shown in place on the spindle in 
Fig. 15, is provided with a hardened-stee] 
insert which may be seen at the top of 
the cam. 








Making Sound Castings of 
Pure Copper 

Aloag with the development of elec- 
trical machinery and apparatus there has 
been a great demand for mechanically 
sound, high-conductivity cast copper. A 
vast amount of effort has been expended 
in the search for some process by which 
castings could be made which would 
compare favorably with forged copper. 
Many compounds have been on the 


result, if satisfactory, been commercially 
practicable. 

Some eight years ago it was found that 
sound castings could be made in metal 
molds, using “poled” copper of tough 
pitch, such as is used in wire making; 
but the method was not practicable be- 
cause of the cost of the molds, and be- 
cause the casting had to be done in a re- 
finery and not in a foundry. 

Dr. R. D. Thomson in the General 
Electic Review, writes of the success 
finally reached by Dr. E. Weintraub, of 
Lynn, Mass., in producing the much de- 
sired sound castings by using boron sub- 
oxide added to the molten copper. In the 
short space of two years, the process has 
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come into extensive use in the foundries 
of electrical manufacturers and else- 
where.* Either sand or metal molds can 
be used. 

To get high conductivity when using 
boron suboxide, it is essential to start 
with pure copper, as the compound is 
not a purifier but simply a deoxidizer. 
If impure copper is used the casting will 
be sound, but the conductivity will be re- 
duced in proportion to the amount and 
kind of impurity present. The copper is 
heated to a temperature approaching 1350 
deg. F. and the suboxide added, the re- 
action taking place immediately. At 
lower temperatures the reaction takes 
place slowly and there is danger that the 
copper will cool down too much to cast 
before the reaction is completed. 

Best results are obtained by the use of 
1 per cent. by weight of the compound 
added to the copper; that is, 1 Ib. for 
every 100 Ib. of metal melted, although 
the amount may be somewhat diminished 
or increased without perceptibly changing 
the action. This gives a process, there- 
fore, which can be handled by any foun- 
dryman and which will always give the 
desired result. 

Castings made in this way are me- 
chanically sound throughout, being en- 
tirely free from blow-holes, and can be 
readily machined. Electrical conductiv- 
ity as high as 97 per cent. has been ob- 
tained, while in general practice it is 
found to be 88-90 per cent. Many 
shapes and sizes are being made at pres- 
ent with no more difficulty than in the 
case of brass, while some other castings 
are being made which cannot be made in 
brass, because of the difficulty in getting 
homogeneity. 

Among the simple parts are to be found 
conductors, terminals, collector rings, 
contact blades, etc. In many cases a 
saving is being effected through the re- 
duction in bulk made possible by the in- 
crease in conductivity, especially where 
high mechanical strength is not essential. 

The advantages gained by the use of 
pure cast copper are not limited to the 
qualities of high electrical conductivity 
and mechanical soundness. It is capable 
of taking very complicated molds, mak- 
ing it possible to use castings where 
formerly the pieces were built up. A 
blowout coil formerly built up from bar 
copper wound to form, the terminal 
pieces being riveted and soldered in place, 
can be easily cast in one piece in a sand 
mold, using the deoxidized copper. The 
helical turns of the coil are squeezed to- 
gether after casting. 








Of the more than $1,000,000,000 -vorth 
of manufactures exported during the fis- 
cal year just ended, those of iron and 
steel aggregated about $275,000,000 in 
value; copper and mineral oils, each more 
than $100,000,000; lumber and other 
manufactures of wood, nearly $100,000,- 
000. 
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Milling Practice in the Reo Factory 


The general shop practice of the Reo 
Motor Car Co., Lansing, Mich., is in- 
teresting no matter from what point it is 
viewed, but the present article will be 
confined to the machines and fixtures 
used for milling purposes. 

Taking up some of the larger work 
first, the principal milling operations on 
four-cylinder crank cases will be illus- 
trated and described. 

The first operation on these parts con- 
sists of milling the ends of the arms 
where they join the frame sides. This 
is done in a double-spindle Garvin miller 
as shown in Fig. 1. The same machine 


with the crank case removed is shown in 
Fig. 2. 
Fixtures used for holding rough cast- 
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A number of fixtures for holding 
crank and transmission cases. 
Milling differential spiders and 
supports. 

An unusual fixture for holding 
gear sectors. Squaring ends of 
sector shafts without an indexing 
device. An automatic thimble 
slotter and a cam miller. | 
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heads C and D. Each of these heads has 
two lugs like E, F and G, cast on the 
face, and slightly beveled so as to have 
a tendency to crowd the crank case down 


The two setscrews K and L, and similar 
ones on the opposite side, are used to 
steady the arms against the thrust of 
the milling cutters when in operation. 


MILLING Tops OF CRANK CASES 


The tops of the crank cases, or seats 
for the cylinders, are milled off while 
held as shown in Fig. 3. In this fix- 
ture the castings are located by the ends 
of the arms milled as just described. 
After the case is .clamped:in place two 
stecdy pins A and B are screwed up un- 
der it to keep it solid. 

The clamping arrangement is more 
clearly shown in Fig. 4. The ends of 
the arms are drawn tight against blocks 
on the bottom and a bar on the top, by 








Fic. 1. 


MILLING ENDS OF CRANK-CASE ARMS 














Fic. 3. SURFACING OFF ToP OF CRANK 
CASE 


ings must necessarily be made to accom- 
modate the variations that are unavoid- 
able in pieces of this kind. This is usu- 
ally done by making certain parts of the 
fixture so that they will float or adjust 
themselves readily to the variations. In 
the fixture shown, the supports A and B 
used to steady the arms under the cur, 
are made to rock and adjust themselves 
as the casting is clamped between the 








VIEW OF FIXTURE FROM OPPOSITE 
SIDE 
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onto the supports A and B when the 
heads are drawn together by tightening 
the nut H on the end of the bolt J. In 
order to make this clamping possible, 
the head D is made to slide in the sleeve 
of the bracket J. Both clamping heads 
are held in the end brackets so that they 
will rock slightly one way or the other 
and seat properly on the casting as the 
bolt is tightened. 
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means of the large hand nuts A and B, 
which draw up heavy iron straps on the 
outside of the arm ends. 

In order to easily insert or remove the 
case, the top bar and clamps are hinged 
at C, so that by releasing the hand nut D, 
they may be swung up out of the way, 
the counterweight E being used to assist 
in this, and also to hold them up after 
it is released. 

Two spring-actuated plungers F and G 
are released after the casting is in place, 
and when they have butted against the 
bottom they are locked in place to steady 
the piece. 


ENDS AND HANDHOLE-COVER 
SEATS 


FACING 


The ends of a crank case are milled 
while held in the fixture shown in Fig. 
5. The cases are placed on the cross- 
pieces of the brackets A and B, using 
the milled ends of the arms to locate by; 
they are locked in place by means of 
hooked clamps like C and D, which set 
down into the channeled ends of the 
arms and draw them solidly down onto 
the crosspieces. 

The handhole-cover seats are milled 
off in the fixture shown in Fig. 6, in 
which the casting is located by means of 
the milled top which rests on the beveled 
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surface A of the fixture, the ends of the 
arms butting against the setscrews B 
and C. Clamps like D at each end, hold 
the case securely. In this halftone the 
milling cutter is set considerably higher 
than when in use, the miller table hav- 
ing been lowered in order to show the 
type of cutter used. 


TRANSMISSION-CASE ARMS 


The ends of the transmission-case arms 
are milled in a fixture, Fig. 7, resembling 
the one used for crank cases, yet dif- 
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The slot for the brake-band end sup- 
port is milled as shown in Fig. 9, the 
bored and turned piece being clamped 
against an angle plate on which it is 
located by means of a large pin which 
enters the axle hole, and a small pin at 
A. The slot cut for the support is shown 
at B. 


DIFFERENTIAL-PINION 
SPIDERS 


MACHINING 


The forgings used for holding the four 
differential pinions are first bored and 
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faced. in a turret lathe and then the arms 
are hollow-milled in a Garvin machine, 
as shown in Fig, 10. 

In this machine the bored spider is 
clamped to a center post A and all four 
arms are milled at-once. As the mills 
feed in, oil is poured over the work in a 
torrent from the pipe and spreader B, 
the hood C being lowered over the work 
to prevent spattering all over the shop. 
Two of the machined spiders are shown 
at D. 

The ends of these spider arms are 
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fering in several important details, These 
details will be more plainly discerned by 
referring to Fig. 8. 

In this halftone two floating arm sup- 
ports are used at A and B, and backing 
screws at C and D, as well as on the op- 
posite side. The two-jawed chuck at E 
has a lateral as well as a rocking move- 
ment. The clamping head F also rocks, 
so that between the different floating de- 
vices the casting may have considerable 
variation, yet seat solidly in the fixture. 
The head F is forced forward, in order 
to clamp the casting, by means of a hand- 
wheel G which operates the screw H. 














Fic. 8. FixTURE WITH TRANSMISSION CASE REMOVED 








Fic. 9. MILLING SLOT FOR 


BRAKE-BAND END 








SUPPORT 
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flattened, so as to fit into the cages or 
supports; this is done in a miller as 
shown in Fig. 11. A pair of straddle 
mills is used and the spider is placed on 
a sort of turret, which may be indexed 
by means of the handle A, to bring each 
arm in turn in line with the mills. The 
spider is held on top of the turret by a 
cap B, which is clamped down by 
means of the nut C and the split 


washer D. This split washer is used so 
that the cap may be removed by slightly 
loosening the nut, slipping off the washer 
and lifting the cap straight up, the hole in 
it being large enough to allow the nut 
to pass through. 
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The supports or cages into which these 
spiders fit are slotted out as shown in 
Fig. 12. One of the supports is shown 
at A; these are inserted in the fixture 
through the large opening in the front. 
There is a heavy yoke at B, with a large 
screw in the middle. The casting is 
slipped in over this, and the screw is used 
to press it up against the underside of 
the top piece C. These pieces have a 
bead on them, over which the counterbore 
on the casting fits, so that it is correctly 
located. The whole center part holding 
the support is made to turn in the body 
of the fixture, so that it may be indexed 
by pulling out the pin D and turning to 
the next notch, two cuts, or settings, be- 
ing necessary to finish a piece. 


MILLING SECTOR GEARS 


Steel sector gear blanks are first bored 
out and the ends of the hub faced, then 
they are placed in the fixture shown in 
Fig. 13, and the outer edge, the beveled 
face A and the bearing strip B on the 
back milled off. Two sectors are milled 
at once, but only one is finished at each 
trip, a sector first being placed at C and 
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the bearing strip milled with the periph- 
ery of the cutter D. At the end of the 
cut, this sector is placed at E, where the 
edge is milled with the side of the cutter 
D and the bevel is finished with the cut- 
ter F. In this way one piece is finished 
at each cut. 

The frame G of this fixture is bolted to 
the miller knee so that the table is free 
to travel underneath. A rack with teeth 
on both sides is bolted to the table at H; 
this rack engages gears attached to the 
bottoms of the two circular tables J and 
K, which carry the sectors. As the table 
is moved, these tables revolve and feed 
the parts of the sectors to be milled un- 
der the cutters. 


ROUGHING OuT THE TEETH 


After leaving the machine just de- 
scribed, the sectors are placed two at a 
time in the fixture shown in Fig. 14, and 
the teeth roughed out with a stocking 
cutter, the fixture being used in an or- 
dinary miller fitted with two cutters on 
the arbor. 

The dividing mechanism of this de- 
vice is so made that one complete turn 








Fic. 








Fic. 11. 


FLATTENING ENDS OF DIFFERENTIAL-PINION SPIDER 





13. SECTOR-GEAR-BLANK MILLING 


FIXTURE . 





Fic. 12. Cuttinc SLoTs IN DIFFERENTIAL SUPPORT 
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of the handle A moves the sectors the 
space of one tooth, only one hole being 
needed in the disk B. The tables holding 
the sectors are locked or released by 
means of the levers C. After being 
stocked out the sector teeth are finished 
with a gear cutter just as if they were 
regular bevel gears. 


SQUARING ENDS OF STEERING-SECTOR 
SHAFTS 


The ends of steering-sector shafts are 
squared, ten at a time, in the fixture 
shown in Fig. 15. This fixture is unu- 
sual in that no indexing device is used 
on the fixture itself to turn the shafts 
after the straddle mills have made their 
first cut. 

After the first cut is made the setscrews 
A are loosened, using the wrench B. 
Next the shafts are turned approximately 
a quarter around, bringing the flat sides 
opposite each other; then the device C 
is set over the first two with the flat 
piece D between them. This flat piece 
is turned by means of the handle E as 
far as it will go, which exactly squares 
the two shaft ends. 

As the operator holds the device with 
his left hand, he tightens the two set- 
screws with the wrench in his right. The 
device is then moved to the next pair, 
five settings being needed to set the ten 
shafts, which is done as fast as a man 
can tighten the setscrews. The box sides 
of the.device fit closely over the round 
parts of the shafts. This lines it up, as 
the bottom rests flat on the top of the 
fixture. This device gives better re- 
sults than most elaborate indexing de- 
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vices, does not get out of order and is 
about the quickest way to handle work 
of this kind. 

Gear-shifter shafts are flattened on 
two sides, two at a time, so as to form an 
edge, in the simple fixture shown in Fig. 
16, the shafts being held in V-slots by 
strap clamps, the clamp at A having a 
shoulder on the under side to take the 
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Fic. 14. SECTOR-GEAR STOCKING FIXTURE 
end thrust caused by the action of the 
milling cutters. 


ROUGHING OUT SLIDING-GEAR SHAFTS 


After the sliding-gear shafts have been 
turned, they are rough-milled, as shown 
in Fig. 17. This is a plain milling job, 
using two mills and a Brown & Sharpe 
triple, dividing head. However, a point 





Fic. 17. ROUGHING OuT SLIDING-GEAR SHAFT 
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of shop practice is brought out here that 
is in evidence all over this factory. 
Though a triple head is on the machine, 
only one spindle is used. This is be- 
cause, originally, it was intended to mill 
three at a time, but experience proved to 
the satisfaction of the management, that 
the setting of a gang of cutters for ac- 
curate work after each sharpening, and 
the constant attention and adjustment 
necessary all around, caused less work 
to be done and more scrap, than if only 
one piece was machined at a time, at 
least where any degree of accuracy was 
required. It also ties up far less money 
in idle gangs of cutters. The shafts are 
finished with a formed mill, as shown 
in Fig. 18. 


CUTTING TRANSMISSION DRIVE-GEAR 
CLUTCH TEETH 


The clutch teeth in transmission drive 
gears are milled in the fixture shown in 
Fig. 19, in which the gear shank is held 
by a spring collet operated by the capstan 
nut A. The collet and gear are carried 
in a sleeve having a notched disk B at 
the upper end so that it may be indexed 
in the bracket which holds it, by a latch 
pin sliding in C and operated by the lever 
D. Eight cuts are necessary in order to 
finish the four teeth of this type of clutch, 
eight notches being cut in the indexing 
disk to correspond. 


SLOTTING BEARING THIMBLES 


An automatic device for slotting bear- 
ing thimbles is shown in Fig. 20. A 
thimble like A, which is to be slotted, is 
held in the chuck B, an ordinary milling 





18. FINISHING SLIDING-GEAR SHAFT FEATHERS 
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cutter being held on the arbor at C. After 
a slot is cut, the table is automatically 
reversed by means of a reversing clutch, 
and as the table travels back, the stop 
block D strikes the pin E on the end of 
the lever F, which withdraws a lock pin 
sliding in G from the hole opposite it in 
the disk H. As the lock pin is withdrawn, 
a roller on the lower end of the dog / 
strikes the incline J and is forced up, 
turning the disk H the distance of one 
hole. Then, as the table again reverses 
and travels forward, the dog / drops 
down, the lock pin enters the hole op- 
posite it and the next slot in the thimble 
is milled, and so on till all the slots are 
cut. ’ 

































CUTTING LARGE SPROCKET TEETH 





Large rear sprockets used on an old- 
model Reo are placed 32 at a time on a 
large mandrel and locked on by means 
of the large nut A, Fig. 21. Holes in the 
head B and a lock pin in the bracket are 
used to index the sprockets for the dif- 
ferent cuts. 











Fic. 20. AUTOMATIC SLOTTING FIXTURE FOR BEARING THIMBLES 








Fic. 21. CutTTtinc 32 OLp-mMopet REAR SPROCKETS AT ONCE Fic. 22. SPLITTING PISTON RINGS 
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Piston rings are split in the device 
shown in Fig. 22. The ring to be split 
is placed over a form on the angle plate 
A and a slotted washer B slipped over 
it and locked by the lever C. After one 
cut is made the fixture is swung over so 
that the latch pin at D, which is operated 
by the lever E, is in the other slot G; 
the idea of the two cuts being to have 
the ends of the ring butt evenly together 
when compressed. 
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MILLING CAMS 

Cams are milled on a miller fitted up 
as shown in Fig. 23. A milling cutter is 
placed at A and a guide roll at B, a 
master cam and the cam to be milled be- 
ing placed on the outer end spindle C. 
This spindle has a worm gear D on the 
opposite end, which is run by the worm 
E and the pulley F, connected to a pulley 
on the feed rod by means of the belt CG. 
The two pulleys H and / are merely 
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idlers. The master cam and cam being 
milled are kept. in contact with the guide 
roll and cutter by a weight hung on the 
end of the cord J. 

A rear view of the device is shown in 
Fig. 24, in which A is the master cam; 
B the cam being milled; C the guide roll 
and D the cutter. This view gives a bet- 
ter idea of the way in which the cam- 
carrying spindle of the machine is 
driven. 





The Design of Friction Clutches’ 


The action of friction clutches, while 
essentially the same as that of brakes, 
differs in most applications in the amount 
of energy to be absorbed in friction. Thus, 
when stopping an automobile, the entire 
energy of the moving car must be ab- 
sorbed by the brakes. In starting the car, 
however, the energy dissipated in the 
clutch is only that small surplus due to 
the excess of speed of the motor over that 
of the car at the beginning of the move- 
ment. For this reason the pressures be- 
tween the friction surfaces may, for many 
services, be much heavier in clutches than 
in brakes. 


EDGAR’S FORMULA 


The most satisfactory analysis of fric- 
tion clutches known to me is that by John 
Edgar (AMERICAN MACHINIST, June 29, 
1905). Mr. Edgar takes as his design 
constant the product of the coefficient of 
friction and the unit pressure between 
the surfaces and thereby eliminates pre- 
liminary assumptions of that most uncer- 
tain factor, the value of the coefficient of 
friction. His constant is, of course, equal 
to the unit tractive force of the surfaces, 
this way of looking at it giving a more 
tangible idea of its meaning. 

The analysis was originally offered for 
expanding ring clutches, in which an in- 
ternal split metal ring is expanded against 
the interior surface of a surrounding 
metal drum, but it is applicable to near- 
ly all types, materials and duties, pro- 
vided the constant is obtained from suc- 
cessful clutches of the type, and subject 
to the duty in question. Mr. Edgar’s for- 
mula is: 
d®*b X v.p.m. 


Hp. = C—~19120 


in which 
C = Edgar’s constant = coefficient 
of friction x radial pressure, 
lb. per sq.in. = tractive force 
of friction surfaces, lb. per 


sq.in. ; 

d — Diameter of friction surfaces, 
in.; 

b— Width of friction surfaces, 
in. 


This formula may be solved for several 
types of clutches by Prof. J. B. Peddle’s 





By F. A. Halsey + 
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A rational formula with design 
constants obtained by consult- 
ing most of the types of clutches 
in common use and combined in 
charts from which the chief di- 
mensions of such clutches may 
|” quickly obtained. 








*Copyright by the Hill Publishing Co. 
tEditor Emeritus. 


chart,* Fig. 1, for which the varjous 
values of C have been obtained as fol- 
lows: 


EXPANDING RING CLUTCHES 


For expanding ring clutches, metal on 
metal, Mr. Edgar compared actual 
clutches with the formula and found the 
value of C to range between 50 and 100. 
In the AMERICAN MACHINIsT for June 24, 
1908, C. L. Utcher supplied a table of the 
dimensions and horsepowers of nine 
clutches of this type, which I have sub- 
mitted to Mr. Edgar’s analysis. 

In all of Mr. Utcher’s cases, the ex- 
panding rings were of cast iron, while the 
rings into which they expand were of 
cast iron or low-carbon steel (about 35- 
point carbon). In one case, the clutch 
failed on very heavy cuts, which were 
quite within the capacity of the machine 
otherwise, and for this reason the average 
has been calculated with this clutch 
omitted. 

The average value of C thus obtained 
is 48.7, which agrees quite closely with 
Mr. Edgar’s lower value, while the highest 
value, excluding the clutch that failed, is 
111, which indicates that his higher value 
is admissible, especially as Mr. Utcher 
says: “From careful observation of the 
condition of the clutches after several 
vears’ running, I can assert that, without 
doubt, any of the clutches is capable of 
transmitting the full power, for an in- 
definitely long period of time.” 





*Prof. Peddle has, most kindly, de- 
signed the two charts which accompany 
this article in order to supply graphical 
solutions of the equations. 








In Mr. Utcher’s clutches the surface of 
the rings was interrupted by grooves 
about a quarter of an inch in width, cut 
transversely in order to permit the lubri- 
cant to escape. Experiment shows, he 
says, that this practice increases the 
driving power of the clutch about 20 per 
cent. for the same applied pressure. C. W. 
Hunt (“Trans. A. S. M. E., 1908”) cut 
such grooves '% in. wide by xy in. deep 
in increasing numbers and found a pro- 
gressive improvement in the prompt en- 
gagement of the clutch until the grooves 
were spaced a little more than 1 in. apart. 

The diameter of clutches of this type 
should be large in proportion to the width, 
and the expansion ring should be stiff 
enough to prevent its expansion by cen- 
trifugal force. The pressure should be 
applied by some form of toggle or bell- 
crank mechanism, by which the pressure 
increases rapidly at the end of the move- 
ment. Thus equipped, Mr. Utcher says 
of his clutches: “In no case is the span 
of movement more than 15 in., nor the 
pressure needed more than can be com- 
fortably applied by one hand.” 


SEPARATING FORCE 


Within the limits of uncertainty of the 
value of the coefficient of friction,-. the 
value of the tangential force required to 
push apart the ends of the expanding ring 
may be obtained by the relation that ex- 
ists between radial and tangential forces, 
as in steam boilers, for example. Thus 
we have: 

Cdb 

OF 

f being the coefficient of friction and the 
remaining notation as before. For the im- 
perfectly lubricated metal surfaces used 
in clutches of this type, f may be taken 
at 0.1. 


Jaws or Woop oN CAsT-1rRON Drums 


For clutches with jaws of wood, work- 
ing with drums of cast iron and intended 
for occasional engagement (line shaft 
and similar service), Henry Souther 
(“Trans. A. S. M. E., 1908”) gives di- 
mensions of four clutches by the Dodge 
Manufacturing Co. of powers ranging be- 
tween 25 and 98 hp. at 100 r.p.m. The 
wood blocks were of maple and, with the 


Separating force, lb. = 
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dimensions substituted in Mr. Edgar’s for- 
mula, the clutches yield values of C of 
16.4, 15.9, 14.1 and 16.9, respectively, or 
an average value of 15.8, for which we 
may use 16. 

When the wood blocks do not embrace 
the entire circumference, suitable correc- 
tion must be made for the value of b 
when substituting in the formula or when 
usii.g the chart. Thus, if the blocks em- 
brace half the circumference, the value 
of b given by the formula or chart is to 
be doubled, and so for other fractions 
of the circumference embraced by the 
blocks. 


Cone CLUTCHES 


Forethe cone clutch it should be re- 
membered when applying the formula, 
that the pressure factor in C is the nor- 
mal pressure per square inch, and that, 
for d, the mean friction diameter is to be 
used. The same values of C are applica- 
cable for the same materials and service. 

For iron on iron surfaces, values of C 
have been given and those for other sur- 
faces follow and have been incorporated 
in Prof. Peddle’s chart. 

For cone clutches having wood on iron 
surfaces and used under the conditions 
of frequent service, I have examined two 
hoisting clutches by the Lidgerwood Man- 
ufacturing Co. and obtained values for C 
of 9.1 and 10.4, respectively, of which the 
mean is 9.75 or, say, 10. 

For leather-faced cone clutches with 
the opposite engaging surface of metal 
and used under the conditions of fre- 
quent service, a hoisting clutch by the C. 
W. Hunt Co. was examined and under 
successful operating conditions, gave, for 
C, a value of 14. On one occasion this 
size of clutch was overloaded and the 
leather facing failed. The value of C 
for this condition works out at 20%, in- 
dicating that, for the materials use, 14 is 
a safe value. 

Mineral-tanned leather is used by the 
C. W. Hunt Co. for clutch facings, and 
is found to be more serviceable than oak- 
tanned leather. For the latter material a 
smaller value would seem appropriate 
and, in the absence of other data, we 
may take for it, 12 as a safe value. 

For leather-faced cone clutches with 
the opposite engaging surface of metal, 
under the conditions of automobile serv- 
ice, I have examined six automobile 
clutches of medium and moderate power 
(4 cylinders, of which the largest was 
5x5#4 in.), calculated, not rated horse- 
powers being used. The resulting values 
of C were 2.01, 3.32, 2.83, 2.4, 2.85, and 
2.26, the average being 2.61 or say 2.5. 


THE AXIAL PRESSURE 


The axial pressure required to en- 
gage cone clutches may be determined 
within the limits of uncertainty of the 
value of the coéfficient of friction thus: 
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Since C = norm. pres. per sq.in. x f 





and since norm. pres. per sqgin. = 
Total norm. pres. ___ total norm. pres. 
Area of friction surjace wdb 


total norm. pres. 
wdb 
But as is well known, 
__ axial pres, * 
Total norm. pres. = 3 


axtal pres. 
awdb sin. > 





Caz 


‘“Cz2f 


or 
Axial pres, = <= SE: ¢ 
@ being the angle, degrees, between 
the axis and the conical surface, and this 
formula is true for any material and any 
service, suitable values of C and f be- 
ing used. The following values of f are 
fair average values: Iron on iron dry, 
0.2; iron on iron imperfectly lubricated, 
0.1; wood on iron, 0.2; leather on iron, 
0.3; cork inserts on iron, 0.33. Prof. 
Peddle’s second chart, Fig. 2, may be 
used in place of this formula. 

The values of the axial pressure ob- 
tained from the formula or chart being 


nel 


OZZI_A. 
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Fics. 3 AND 4. CORRECT AND INCORRECT 
CONSTRUCTION OF CONE CLUTCH 


those which will just drive, some sur- 
plus should be added. 


The angle of the cone is of importance 
as regards freedom of disengagement. 
For metal on metal surfaces, the di- 
viding angle between sticking and non- 
sticking is about 6 or 7 deg. measured 
between the axis and the conical surface, 
(A. J. Shaw, AMERICAN MACHINIST, June 
11, 1887). For free disengagement, the 
angle should be not less than 10 deg. 
For wood on metal surfaces the angle 
should not be less than 20 deg. (C. W. 
Hunt, Trans. A. S. M. E. 1908). 

A common angle for the leather and 
metal surfeces of automobile clutches is 
12% deg., and such clutches are always 
held in engagement by a spring and dis- 
engaged by foot pressure. According to 
C. W. Hunt leather-faced cone clutches 
with angles of 18 to 20 deg. are fitted 





*I am convinced that the formula in 
which a factor, the coefficient of friction 
times the cosire of the angle, is intro- 
duced to provide for overcoming the 
endwise sliding friction of the cones on 
each other, is erroneous. It is a matter 
of common experience that a_ shaft, 
when in motion in its bearings, may be 
traversed endwise by a force so small 
as to be negligible, and it would seem 
that the same action takes place in a 
clutch. 
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with an operating device for disengage- 
ment. 

A defective construction of cone clutch 
is illustrated in Fig. 3 which shows 
the effect of wear. The correct construc- 
tion is shown in Fig. 4 in which the large 
end of the male and the small end of 
the female member are cylindrical. Cone 
clutches should have holes provided for 
the escape of air from between the cones. 


MULTIPLE-DISK CLUTCHES 


For multiple-disk (Weston) automobile 
clutches running in oil, I have examined 
four clutches, three having six, and one 
four cylinders, without finding any dif- 
ference of practice characteristic of the 
number of cylinders used. The highest 
powered car examined had six 434x5'- 
in. cylinders. The clutches had from 31 
to 51 disks, of outside diameters ranging 
between 8 and 12 in., with face widths of 
% to 1 in. 

In this type of clutch the mean diam- 
eter of the friction surfaces is to be 
treated as d in the formula, while for b 
the actual radial width multiplied by the 
number of rubbing contacts—that is the 
number of disks—not twice the number 
of disks—is to be used. The width given 
by the chart is this product, which is to 
be divided by the number of rubbing con- 
tacts to obtain the width of the disks. 
Should large clutches run beyond the 
scale of the chart, the horsepower may 
be divided by 2 and the resulting number 
of rubbing contacts be multiplied by 2. 
As these clutches run ‘n a bath of thin 
oil (part kerosene) a low value of C is 
to be expected. 

The resulting values of C were 0.888, 
1.09, 0.565, and 0.565, the average being 
0.777 or, say 0.75. The highest value 
was found for the highest powered car 
and one of the lowest values for the 
lowest powered car, although the second 
lowest value was found for the next to 
the highest powered car. 

Multiple-disk clutches should have nar- 
row rubbing surfaces—preferably not 
over one-tenth the diameter, though this 
ratio is in some clutches as low as one- 
twentieth. With wid: surfaces the un- 
satisfactory action of step bearings is in- 
troduced. Moreover, wit. wide surfaces 
the bite of the central feather and the 
uncertainty of disengagement are _ in- 
creased. For both reasons the results are 
more satisfactory if the required surface 
is obtained by increasing the number of 
disks instead of the width of the sur- 
faces, 








Cadmium is a common impurity in 
spelter, but it has no appreciable effect 
on brass unless present in very much 
larger quantity than is ever found in com- 
mercial spelter. Even as high as half 
of 1 per cent. in the brass is not manifest, 
and when ! per cent. is present, the brass 
is slightly harder, but not lacking in 
ductility and malleability. 
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The Status of Co-operative Schools 


The article in Vol. 36, page 985, by 
Charles H. Winslow, gives a view of this 
subject so different from that which I 
obtained in a recent investigation of the 
same matter that I have been prompted 
to compare notes step by step. As early 
as the second paragraph he speaks of 
coéperative schools as being “what is be- 
coming generally considered the most 


practical plan for instruction in the 
trades.” I question this statement. 
Coéperative work has been most 


widely heralded and its virtues have been 
set forth with the utmost publicity; yet 
if we accept Mr. Winslow’s figures, there 
are more boys taking full-time, trade- 
school courses in the state of Massa- 
chusetts than there are taking coépera- 
tive work in the rest of the country. I 
fully realize that it is possible to attend 
meetings of some of the educational so- 
cieties and come away with the idea that 
coéperative work is growing rapidly. It 
has that most elusive of all attractions, 
common alike to the gold brick and per- 
petual motion, in that it appears to give 
something for nothing. But to make 
even this progress in codperative work it 
has been necessary to resort to compul- 
sion. 

Practically all the shops cited by Mr. 
Winslow make attendance at the school 
a condition of employment. Under such 
restraint some boys prefer to go to the 
school the required time rather than lose 
their jobs, other boys do not. Can Mr. 
Winslow say that any city he mentions is 
really getting as many boys on the co- 
operative plan as it wants? 

Again, I have grave doubts whether 
manual training as it exists today can be 
made a very substantial basis for voca- 
tional guidance. The experienced and 
practical journeyman thrown into contact 
with the manual training of today, be- 
comes in most instances the narrowest of 
all professional pedagogues. If he did 
not, then manual training would have 
been leavened into trade training long 
ago. Then too, it is very doubtful if the 
traits shown by boys under 14 years will 
be permanent after that age. 

In all this talk about vocational guid- 
ance one vital element appears to have 
been very lightly passed over, and that is 
the question of providing an entry into 
whatever vocation may be deemed best for 
the boy. Until we are ready to offer some 
active form of training for every voca- 
tion into which we are likely to turn boys 
and girls we can hardly afford to give ad- 
vice. At present practically all the train- 
ing of the codperative schools is con- 
centrated on the machinist’s trade. 

The AMERICAN MACHINIST being the 
organ of that trade naturally reflects the 
feelings of the people immediately con- 
cerned, but it should be borne in mind 
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that only a very small fraction of the 
people of the world were ever intended 
by nature for machinists and that that 
single trade offers employment to only a 
very small proportion of the people. A 
city where over | per cent. of the total 
population is employed in machine shops 
is the exception. It is fully as difficult 
for a boy to get into other vocations with 
any hope of learning the whole trade as 
it is into the machinists’. 


DIFFICUTY OF COMBINING DIVIDENDS AND 
A PSYCHOLOGICAL SCHEME 


The psychology of the adolescent is re- 
ferred to. Will Mr. Winslow tell us, 
without changing our entire conception 
of shop discipline, how it is to be pos- 
sible for any strictly commercial shop to 
pay dividends on any scheme based on a 
psychological study of boys? Boys even 
of 16 to 18 years of age are changeable 
in their likes and dislikes from hour to 
hour. They are without fixedness of pur- 
pose. They are in mature and they con- 
centrate their thoughts on the matter in 
hand with real difficulty. 

Why cannot grown men remember 
their own difficulties when they were 
boys and be less critical of the present 
generation? Why is baseball a boy’s 
game and cricket a man’s? I suspect be- 
cause a cricket match is so long drawn 
out that boys lose interest. If boys can- 
not concentrate even on play for more 
than a couple of hours at a time, we can 
hardly wonder that it requires artificial 
restraint to keep them in a shop 10 
hours. The psychologist would cut the 
boy’s time into two-hour periods, pro- 
viding a variety of work for each. How- 
ever good psychology that may be, it is 
poor business. Liking or not liking, 
boys have to adapt themselves to the reg- 
ular working day. In practice we find 
that boys weary of shop work early in 
the day on Monday, but that along about 
the middle of the week they get their 
“second wind,” and in the last half of 


the week they really make some substan- 
tial progress. 

On the other hand I feel like support- 
ing the manufacturer in his desire to 
train specialists; but I firmly believe 
that it is the duty of the public to offer 
equal opportunity to all boys to become 
all-round mechanics in any line for 
which they show aptitude. Many boys 
are unquestionably prevented from doing 
their best for themselves or the world by 
their environment. All should be given 
the chance, but those who cannot accept 
it should be, not weeded out, as the au- 
thor suggests, but directed into another 
trade or a branch of a trade where they 
will be most capable. 

The process of elimination in shops is 
all wrong. A boy or a man is as likely 
to be dropped because the color of his 
hair jars on the foreman’s nerves as for 
any good cause. Anyone who has dis- 
charged boys from either shop or school 
and had them come back in later years 
having made good elsewhere, cannot help 
but realize that judging other men is un- 
safe. Some of the most hopeless cases 
in youth have made the best records in 
manhood. In the redirection of boys 
after they had the opportunity of all- 
round development, it is likely that co- 
operative schools will have a large place. 

Few shops are prepared, or wish, to 
train all-round men. Most shops are 
prepared, and wish, to make specialists. 
Of the boys who have the opportunity to 
become all-round men many fail to have 
the ability, the perseverance or the 
money to carry out their wishes. These 
boys are the class from whom our spe- 
cialists and operatives must be re- 
cruited. Whether half-time or continua- 
tion classes are best for the purpose will 
depend largely on the boy’s financial 
status as well as on his capacity. 


CORRELATION BETWEEN SCHOOL AND 
SHOP IMPOSSIBLE 


Under the conditions prevailing in 
most public codéperative schools any real 
correlation between school and shop is 
impossible. In the private schemes like 
Brown & Sharpe’s, General Electric Co.’s, 
etc., the classroom and shop are under 
one control and can be adjusted to each 
other. In places like Cleveland and Cin- 
cinnati boys are admitted to classes ir- 
respective of their ability or the nature 
of the work they are doing. Only the 
most formal methods of instruction are 
possible. 

The jig sheet ased in Cincinnati is a 
scheme to make possible the handling 
of these dissimilar boys by what appears 
to be individual work, but which seems 
much closer to the methods of the cor- 
respondence schools. This statement is 
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not made in any spirit of criticism, but 
because the work of all these public co- 
operative schools has so little correla- 
tion with the actual shop work that is 
behind the pupil. I do not claim that 
classroom work should be so correlated 
as to time that it must be done in the 
shop and on the job, but I do feel very 
keenly the difficulty of making progress 
in teaching school work to boys who have 
no background of experience. 

For example, if a boy has never used 
an index head on a miller it is very dif- 
ficult to teach him to figure out any spac- 
ing, or spiral work, whereas any of his 
past shop experience is easily brought 
to mind for some time after if occasion 
arises in the classroom. The same is 
true of almost everything in education 
for the average boy. He cannot con- 
centrate his mind on abstract things, but 
even a very little actual shop work in 
any given line may give him a sufficient 
acquaintance with reality to enable him 
to figure well. 


CONTINUATION ScHOOLS DoING Goop 
Work IN CHANGING THE ATTITUDE 
OF Boys 


In another way Mr. Winslow appears 
to have a conception of the work of the 
continuation schools that differs from 
that given to me. He says, and most 
people believe, that the mathematics, 
English and science that the boys get are 
the principal things for which they are 
sent to school. Now any machinist 
knows that when he applies for a job 
he is never in danger of being quizzed 
on arithmetic or being asked for a sam- 
ple of English prose composition. He 
knows that such accomplishments have 
no direct money value at all. He knows 
that if he is caught adding up a line of 
fractional dimensions on a blueprint to 
get an overall length he is due for 
a rebuke and that the blueprint will be 
returned to the drafting room. 

He may suspect that his written ap- 
plication for another job may be better 
received if it is grammatical, but he 
knows that his present employer is little 
likely to care for that. The nub of the 
matter is expressed in Mr. Renshaw’s ad- 
dress before the National Society for the 
Promotion of Industrial Education last 
November, when he said: 

The school is based upon the principle 
that the productive power of a youth in 
the shop does not depend solely upon the 
hours he works, but that his attitude 
toward his work and his intelligence in 
his work are the determining features. 

They (the teachers) must produce an 
attitude of mind on the part of the boys 
which will produce $31,000 worth of 
‘work in the shorter week in addition to 
what they would ordinarily produce. An 
increase in their intelligence regarding 
this work will not preduce the $31,000 
unless their attitude also is good. 

From this, and similar expressions 
from almost every man whom I met in 
Cincinnati, I understand that the immedi- 
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ate value of the school, the thing which 
makes the sacrifice worth while on the 
part of the manufacturers, is not facility 
in computations or ability to write clear, 
forcible English, but in the changed ac- 
tions of the boys in the shop. I under- 
stand that these ‘boys are taught to re- 
spect their employers, their work and 
themselves. They are taught that their 
value consists in delivering the goods 
and that that in turn depends on speed 
and quality. 

Since quality is largely a fixed matter 
in each shop, the determining factor in 
their wages becomes speed, and it is for 
that they are taught to strive. This, too, 
is not said in a spirit of criticism, but 
simply to correct a misunderstanding as 
to the primary aim of American continu- 
ation schools. The problem as handled 
in this country appears to be more social 
than technical. The shop foreman who 
is asked how he tells whether his boys 
have been increased in efficiency by their 
school training, is unable to answer be- 
cause he has no basis of comparison. On 
the other hand, increased attention to 
work and increased energy must manifest 
themselves in concrete form. 


Mr. WINSLOW’s FIGURES ON CONTINU- 
TION SCHOOLS QUESTIONED 


The private continuation schools, such 
as those of Brown & Sharpe, General 
Electric Co., Sante Fé R.R., Warner & 
Swasey, etc., do not put their greatest 
stress on manipulative skill, but, on the 
contrary, base their classroom work as 
far as possible on the previous exper- 
ience of the boys, and give them direct 
technical knowledge of theit trade as a 
basis for future promotion. They have 
been able to train up a considerable per- 
centage of these boys to be gang bosses 
or foremen. They can do this because 
they hold the whole control in their 
own hands. 

It seems to me that in the author’s ef- 
fort to make a good showing for the part- 
time schools, he has counted in schools 
which may be questioned. For example, 
I cannot see that the Cincinnati high 
schools should be rated as half-time 
schools, and for two reasons: They have 
not yet begun to send out their boys. 
When they do, their boys are not going 
into the shops as mechanics, but as pre- 
paratory students for the University co- 
operative classes for engineers. These 
boys are of the type whe take shop train- 
ing, not as 4 vocation, but as an avocation. 

The Beverly school is a part-time 
school, but the control of shop and school 
work is vested in a single board, so that 
it has not the same difficulties of admin- 
istration that come to the strictly co- 
operative schools. Then, again, Beverly 
boys are all from one shop, and the op- 
portunities for correlation compare with 
those in the private, full-time schools. 
Eliminating these two and cutting out 
the boys in the first year of the three 
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schools which have no _ codperative 
classes in that year, there are really only 
about 150 coéperating half-time boys in 
the country. 

In looking over the list of codperative 
part-time schools, it should be borne in 
mind that the actual attendance of ma- 
chinist apprentices at Cincinnati is only 
about half the enrollment given, and that 
the two schools in Chicago with 27'% and 
25 hours per week of school, respectively, 
appear to belong to an entirely separate 
classification. It seems hardly right to 
include the boys who attend Saturday 
afternoon classes, as that involves no co- 
operation on the part of employers. 

The total number of boys that appear 
to be in active coéperative part-time work 
is only about 400. That leaves us to face 
the fact that in spite of all the lure of 
“cheapness” and all the publicity back of 
the movement, there are fewer boys be- 
ing cared for in the whole country by co- 
operative schemes than can be found in 
any one of a half dozen public day and 
evening trade schools. Evening work is 
part-time work, but, of course, is not co- 
operative. Codéperative work is evening 
work carried on in the day time, and in 
which the employer coéperates to the ex- 
tent of giving the time of the pupils. 

The great cry in favor of continuation 
schools has been that pupils would not 
attend evening schools, and yet here in 
the State of Massachusetts we had last 
winter 3000 boys and young men giving 
5 hours per week, on the average, of 
their time of recreation to mechanical 
training, with no incentive except their 
own self-interest. This is for one state 
over and against the author’s claim of 
548 for the country at large, whose em- 
ployers are willing to codperate. 


THE PROBLEM IN A Broapb Way 


Let us look at the whole problem for a 
moment and in a broad way, or rather at 
the two problems. First, there is the need 
of the industries for new blood and 
trained workers, second there is the hu- 
manitarian question of the useless, but 
very present boy between 14 and 16 years 
of age. 

In discussing the first question, is it not 
curious that the bulk of the grumbling 
as to lack of boys comes from employ- 
ers of machinists? Is it not curious 
that they find it hard to get boys into 
their shops when the rest of the world is 
complaining that it is impossible to get 
children admitted to the industries in 
general? This I believe to be due to a 
condition in the machine industry for 
which it alone is responsible and for 
which neither apprenticeship nor school 
is a cure. ' 

Boys and men of the type to whom 
machine work appeals are proverbially 
short-sighted. To say to them, as we 
must, that the machinists’ trade offers the 
poorest compensation for the greatest 
ability of any trades, but that the op- 
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portunity for advancement in the future 
is the greatest, does not make a strong 
appeal. They cannot or will not look 
so far into the future. 

I venture to suggest that if the machine 
industries paid as good wages as other 
trades which require even approximately 


equal brain power, it -would be im- 
possible to keep boys out of it. I be- 
lieve fully that all these part-time 


schemes are simply bait thrown out to at- 
tract boys into the shops by giving them 
some education along with their work. 
Education is simply worshipped in this 
country by just this class of people; 
therefore, it is no wonder that it has had 
a helpful effect. 

I do not believe that the call of manu- 
facturers, machinists especially, for in- 
dustrial education should be in any sense 
a determining factor in the type of edu- 
cation which the public should offer. I 
do not believe, for vexample, that the 
plea that half-time work allows a man- 
ufacturer to try out twice as many boys 
as formerly, should have any weight with 
the public, nor should the fact that em- 
ployers are willing to pay wages on the 
half-time plan be accepted unless these 
same manufacturers will agree not to 
exploit the boys. These are private mat- 
ters for manufacturers to handle them- 
selves. 

Then we turn to the general or social 
side of the problem. The public schools 
demand children from 6 to 7 years of age 
to 14. At 14 they enter upon the stage 
in their lives most filled with tempta- 
tion, danger and opportunity; but the pub- 
lic school practically drops them there. 
What is best for them from the point of 
view of the entire community ? 

Let us assume that at 16 the more 
highly skilled industries can absorb them. 
It appears to me that we must ultimately 
expect to see public schools attacking and 
handling this 14- to 16-year-old problem 
as a full-time problem, not by any means 
confined to the machinists’ trade, but of- 
fering training of an entirely practical na- 
ture for every vocation which is exten- 
sively practiced in that community. 

These boys should be given adequate 
classroom work not only in the corre- 
lated studies for their particular trades, 
which really are very limited, but in such 
elementary study of mathematics, me- 
chanics and drawing as will aid them if 
they should be promoted above the grade 
of workman, and also such English, 
civics, etc., as may tend to make them 
better citizens, more willing to coéperate 
with their fellowmen and better able to 
understand those political or semi-politi- 
cal questions, regarding which we have 
so long leaned on party bosses. 

I have used the word vocation ad- 
visedly, because I fail to see why the pub- 
lic should stand any part of the expense 
of training machinists and not every 
other skilled trade; and I speak of full- 
time schools first becduse I believe that 
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equal opportunity to try out vocations 
under intelligent guidance should, and 
must, be given if this attempt is to meet 
with any measure of success. 

It would inevitably be found early in 
the course in this full-time, 14- to 16- 
year-old school, that mary boys and girls 
had not the mental equipment to pursue 
with profit any skilled industry, but that 
they could be best turned over to those 
unskilled industries which are so spe- 
cialized that they themselves admit no 
training is needed except that which 
comes from the habitual practice of cer- 
tain motions, as, for example, the textile 
business. 


TYPE OF CONTINUATION SCHOOL NEEDED 


Inasmuch as most such boys reach the 
age of 14 without nearly completing the 
grammar schools, I believe in continua- 
tion schools for them that will really be 
continuation schools, where they shall 
continue the three R’s and such other 
studies as may be essential to good citi- 
zenship, for a few hours per week or 
until they have shown themselves suf- 
ficiently proficient to be excused from 
further attendance. 

Then, after 16 is attained, and the 
way into skilled industries is reached, 
I would suggest that such pupils as have 
shown pretty conclusively that they will 
do best as specialists be placed in another 
school, possibly half-time school, oper- 
ated in conjunction with some shop where 
they can follow that specialty toward 
which they have shown the greatest apti- 
tude. This part-time school, however, 
should be self-contained. It should not 
depend on any instruction from the co- 
operating shop in the direction of dexter- 
ity. It shoyld have its own equipment 
of machinery, fixtures and tools avail- 
able for instruction, but only for a very 
limited amount of practice. 

I have serious doubts if it is either 
feasible or right to attempt any form of 
coéperation between public affairs and 
private business, such as is required in 
the present form of codperative training. 
Correlation of class and shop work is im- 
possible. Such attempts as are made are 
utterly valueless to those in a class whose 
previous shop experience does not form 
a basis of experience. 

The inculcation of proper ethical and 
civic ideals is entirely right and proper 
and does not require any very great sim- 
ilarity of shop experience, though it 
should be couched in different terms for 
different trades. It is certainly not right 
to spend public money on the educa- 
tion of pupils whose membership in the 
school is dependent on securing a job 
with some one particular firm. This phase 
of the situation is likely to come to the 
fore at any time, and while it may be 
glossed over by allowing any disgruntled 
pupil the privilege of its classes without 
the practice of the coéperating shops, I 
cannot help but believe that in the end it 
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will mean that control of membership 
will be placed entitely in the hands of 
the school authorities, and that power 
will also be given them to prohibit the 
flagrant exploitation of the boys. 

This is undoubtedly a radical state- 
ment; but such a state of affairs is not 
at all impossible, especially when we con- 
sider that it involves 16-year-old boys 
with two years of trade-school experience 
back of them, and that present experience 
shows that boys of this age and training 
are in real demand. 

This will leave in the full-time trade 
school for two years more just the class 
of boys that Brown & Sharpe and the 
General Electric Co. are training, future 
bosses and foremen, and possibly men 
for the routing departments. They may 
be expected at the end of their four years 
to have absorbed a great deal of prac- 
tice and to have a sufficient background 
of practical and mechanical common 
sense to guarantee their promotion after 
a few years at bench or lathe. 

At the same time they will in no way 
trespass on the ground for which tech- 
nical graduates are trained. The fear 
that these boys cannot get through for 
financial reasons can be met by allow- 
ing them time enough from their school 
studies to work outside for remunera- 
tion. It is usually possible though for 
any boy who shows a real intent, and 
ability to carry such a course, to borrow 
money enough on which to get through. 

From the above it will be seen that 
while I do not believe in the particu- 
lar forms of continuation work that Mr. 
Winslow upholds, I can agree with the 
editor when he says on page 1010 that 
his present answer is the continuation 
school, for while I do not think the tail 
should ever wag the dog, I do believe 
that trade education should reach out for 
the people who need industrial education 
and take conditions as it finds them, do 
the best that can be done, not merely 
for one industry, but for all. Already, 
in. cities which have full-time trade 
schools, there is a noticeable decrease in 
the number of shop apprentices. I firmly 
believe that it is only a question of time 
before the problem of the boy in industry 
will be solved from the school end rather 
than from the shop. 








The use of aluminum in making yellow- 
brass sand castings is now very extensive 
and its employment has worked wonders 
in the brass-foundry trade. It produces 
sounder castings, causes the metal to 
run more freely and produces a better 
surface on the casting. When aluminum 
is used, it is possible to put a very much 
larger number of pieces on a gate of pat- 
terns, and also, in the majority of in- 
stances, to pour the flask “flat.” A small 
quantity of aluminum only is necessary, 
a few ounces to 100 Ib. of brass, are al- 
ways sufficient, and even less will answer. 
—Brass World. 
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Subpress Tools for Watch Clicks 


The line engravings show a compound 
subpress die for making a small part to 
be used as a ratchet click in the winding 
mechanism of a watch. The blank shown 
in Fig. 1 is-of tool steel 0.018 in. thick. 

The center hole is for the stud screw 
by which it is fastened to the barrel 
bridge in a position allowing the tooth 
to mesh into the exposed winding wheel. 
A dog pin is staked fast into the 0.015- 
in. hole. This is used as a point of con- 
tact for the spring holding the click in 
mesh with the winding wheel when trip- 
ping from tooth to tooth while the watch 
is being wound. 


MAKING THE DIE 


The first step in constructing these 
tools was the making of the die. This 
was made up in two sections as shown 
in Fig. 2. It was split in the center in 
the relative position to the dotted line 
A, shown in Fig. 1, thus allowing the 
irregular profile to be confined to one 
section, while the other was a simple 
half circle. The blank for the plain sec- 
tion was made up in the form shown at 
B, in Fig. 2. 
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THE MODEL 


Fic. 1. 


On account of the irregularity of the 
profile of this section, it was decided to 
plane it with a form tool in order to 
make a good clean job. This method 
necessitated the making of the planing 
broach shown in Fig. 4. The working 
end of this broach was made precisely 
according to the figures, in the outline 
of the blank in Fig. 1, the tooth being 
made with a regular cutter of the cor- 
rect pitch. 

This tool was given a back relief of 
two degrees on a side. A blank that meas- 
ured about one-sixteenth larger in diam- 
eter than section A was then made. The 
form tool was placed in position in the 
broaching fixture so that the relative po- 
sition of the dividing line A, in Fig. 1, 


was at an angle of 90 deg. from the 
cross-slide of the planing attachment, 
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Details of all of the principal 
steps in the planning, making 
and fitting of the various parts of 
a subpress, used in a large fac- 
tory, for manufacturing watch 
clicks. 








and parallel with the dividing surface of 
the section; then the profile was planed 
to the correct depth plus 0.005 in., this 
being an allowance for grinding and lap- 
ping on the adjoining surface. After 
these sections were ready for hardening, 
work upon the die was started, as it was 
necessary to have this in readiness pur- 
suant to the external grinding on the 
sections. 

This was machined to an allowance for 
grinding all over and at the same time 
the screw holes and locating dowels were 
drilled. Then both die sections of the 
holder were packed in crucibles of char- 
coal and allowed to remain in the fur- 
nace under slow heat for two hours, and 
hardened by quenching in a bath of oil. 

The two sections were drawn to a 
light straw, and the holder to a dark 
brown. The holder was finished by 
grinding to the form shown in Fig. 3. 
The opening to receive the punch block 
was made on an angle of 5 deg., while 
the receipt for the die sections was fin- 
ished on a one-degree taper. 

The sections were then ground on both 
faces. Section B, Fig. 2, was fastened 
to a brass chuck with solder. The hole 
was ground to an allowance of 0.0005 
in. for lapping and the outside periphery 
was ground straight to 0.005 in. larger 
than the openng in the holder. 

This section was then removed from 
the brass chuck and the hole was lapped 
to the required size. It was then 
clamped to an angle block and the sur- 
plus stock, allowed to complete the hole, 
was ground away to the figures shown 
in D. 

Section A was in its turn clamped to 
the angle block with the dividing surface 
parallel with the base of the block. This 
surface was then ground off little by 
little until the hole measured the correct 
size, when both sections were placed to- 
cether. 

After this, to facilitate the matter of 
blending the two sections so that the pro- 
file of the die was void of any un- 
evenness at the points where the adjoin- 
ing surfaces seamed, the short plug E 
was found to be very convenient. 

Section D, completed up to this point, 


was soldered dead true to the brass 
chuck. This plug was then inserted into 
the semicircular opening in the same 
relative position to the plan in the draw- 
ing. The remaining part of the circle in 
section C was clamped securely against 
the protuding part of the flattened plug. 
It was then fastened with selder to the 
brass chuck and also to the other sec- 
tion. Both were ground on the periphery 
and bottom face to fit the previously fin- 
ished holder with a drive of sy in. on a 
l-deg. taper. 

They were then released from their 
anchorage and pressed into the holder 
in line with the locating dowel hole. 
This hole was lapped and a_ hardened, 
ground and lapped pin was driven into 
place. This completed the work on the 
die and attention was then turned to the 
shedder. 


THE SHEDDER 


A piece of stock was soldered to the 
brass chuck and accurately turned on 
the platter to fit the straight part of the 
opening in the back of the die-holder 
with an easy sliding fit. The working 
part of this was turned and accurately 
ground to 0.128 in., this being the same 
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size as the circular part of the die. At 
this same setting the center hole was 
drilled, bored and reamed, allowing 
0.003 in. for grinding after hardening. 
The milling attachment was placed on 
the lathe and the two cuts to form the 
tooth were made in this blank. A pin 
was fitted to the center hole in the 
shedder and allowed to protrude suf- 
ficiently to locate the model flat against 
the face of the shedder by means of the 
center hole. The tooth in the model was 
lined up with the tooth previously cut in 
the shedder blank, by means of two 
small pieces of drill rod laid into the 
two channels that formed the tooth. 
The model was then fastened with 
shellac and the flat surface was milled on 
the periphery to the figures shown in 
Fig. 1. This partly finished shedder was 
then removed from ‘the brass chuck and 
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clamped to the face-plate true with the 
0.015-in. hole in the model. 

The model was removed and a hole 
0.023 in. in diameter, was drilled, bored 
and reamed. The shedder was then 
pushed into the die from behind. A 
chuck pin 0.022 in. in diameter was 
ground in place in the lathe. This hole 
in the shedder was slipped over the 
chuck pin and the shedder engaged in 
the die was clamped in position to the 
face-plate of the lathe. 
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The shedder pin holes and the locating 
dowel hole were drilled and reamed. The 
holes to receive the piercing punches 
came so close together that it was de- 
cided to have them open into each other 
in order to admit a body large enough 
to withstand the impact of the shock 
while cutting through the stock. These 
holes were located by spacing with a 
size block against a parallel square on 
the face-plate of the lathe. 

The punch block was then hardened 
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Fig. 12 Plan of Base 
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The hole was then enlarged to its re- 
quired size and to a depth that allowed 
a thickness of about 0.125 in. for the 
working end of the piercing punch. The 
shedder was then released from the die. 
It was pack-hardened in oil and drawn 
to a dark straw. It was again inserted 
into the die, allowing space enough to 
place the model into the die backed up 
against the face of the shedder. 

The 0.015-in. hole in the model was 
again made to run dead true with an 
indicator. The model was then removed 
and the 0.022-in. hole was ground on a 
slight taper to 0.025 in. on the face end. 
Upon examining this hole after the 
shedder was removed from the die, it 
was found that the wall on the outer 
part of the small hole was about 0.001 
in. thick. 

A bushing having a hole 0.015 in. in 
diameter, and about 0.050 in. long, 
ground on the periphery to fit this taper 
hole, was then driven in place. The cen- 
ter hole was then ground true with the 
circular profile of the shedder to the 
dimension. 

The last operation was the grinding 
of the holes to receive the bodies of the 
piercing punches. This was done while 
the shedder was engaged in the die and 
located by chuck pins from the face of 
the die upon the faceplate of the lathe. 

The punch block, assembled with the 
piercing punches, is shown in Fig. 8. 


and drawn to a light straw. The peri- 
phery was ground on a double angle of 
5 deg. to fit the opening in the back of 
the die-holder, at the same time piloting 
the die accurately into the cast-iron 
plunger of the subpress. 

The hole to receive the center was 
ground in this setting and the 0.015-in. 
punch hole was spaced with the pre- 
viously mentioned size block on a paral- 
lel and ground to the required size. The 
piercing punches were then turned, hard- 
ened and drawn to a very deep brown. 
Each was ground to its respective size to 
fit the shedder with a sliding fit and at 
the same time to be lightly driven into 
the punch block from the back side. 

The die, shedder, punch block, and 
piercing punches beng finished, the up- 
per part of this job was completed, with 
the exception of some of the regular 
work, such as drilling and tapping screw 
holes, transferring locating dowél holes 
and continuing the shedder pin holes 
through into the chamber for the piston 
and spring. This work was a matter of 
but a few hours, after which all the de- 
tails were reassembled, as shown in the 
sectional view, Fig. 10. 


MAKING THE STRIPPER 


The first step on the lower part of this 
job was the making of the stripper 
shown in Fig. 7. The preliminary work 
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in getting out the profile of the hole was 
done in the regular way by drilling and 
filing. The hole was then finished by 
means of a straight plug broach similar 
to the planing broach previously men- 
tioned. It was made 0.002 in, larger on 
each side than the figures quoted in 
Fig. 1. 

The screw and gage-pin’ holes were 
drilled, and the stripper was hardened 
and drawn to a dark straw. It was 
ground on both faces and on the peri- 
phery to fit the enclosure in the base — 
with a sliding fit. The two holes to re- 
ceive the pilot pins were ground, the 
pins also being ground and lapped. 


THE BLANKING PUNCH 


The last operation on this set of tools 
was the making of the blanking punch. 
This was started by turning up a piece of 
stock to the size of the opening in the 
base, plus 0.005 in. This 0.005 in. was 
an allowance for grinding after the punch 
was hardened. This was driven into an 
opening in a brass chuck and securely 
soldered. The working end was turned 
and accurately ground to 0.128 in. in 
diameter. The two cuts to form the 
tooth were made with the same cutter 
in the manner. previously described in 
making the shedder. 

The center hole was then drilled, bored 
and reamed, through into the taper relief 
hole in the lower part of the punch. Up- 
on milling the flat surface on the profile 
of the punch, the model was used in the 
opposite way. The side that was ex- 
posed in milling the shedder was backed 
up against the face of the punch and 
the tooth was accurately lined up with 
the aid of the two pieces of drill rod, as 
previously explained. 

The flat surface was then milled to the 
figures on the blank and the punch re- 
moved from its anchorage in the solder 
chuck. The working end was fitted its 
full length into the die. The shedder 
was then inserted into the back opening, 
face to face with the punch and the po- 
sition for the 0.015-in. hole was trans- 
ferred by means of a 0.015-in. drill to 
a depth sufficient to admit the end of a 
piece of drill rod, ground to the same 
size, and having a female center in the 
opposite end which was engaged to the 
tailstock center. 

This position was then trued up by 
means of an indicator closely engaged 
to the end of the drill rod that entered 
the hole. The drill was then continued 
down through the working end of the 
punch into the relief hole below. This 
hole was then reamed with a _ taper 
broach. The punch was then hardened 
in the. usual manner and drawn to a red. 
The die was then clamped true upon the 
face-plate of the lathe. 

The hardened punch was inserted in 
the die to its full depth. The base was 
then ground to fit the opening in the 
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base of the subpress to a drive of wy in. 
on a I-deg. taper. It was then removed 
from the die and clamped to the face- 
plate true with the circular profile. The 
center hole was then ground to its re- 
quired size with a slight back relief. 

This completed this set of tools with 
the exception of some of the general 
routine, such as making dowels, screws 
and springs for both shedder and 
stripper. 


Further 


A valuable paper, “Milling Cutters and 
their Efficiency,” presented by A. L. De- 
Leeuw* to the American Society of Me- 
chanical Engineers was reprinted in our 
columns, Vol. 34, page 753. Since that 
time further tests have been made and 








*Mechanical engineer, Cincinnati Mill- 
ing Machine Co. 






































Cubic | Cubic 
Inches | Inches 
Horse- of of 
Feed in| power | Metal | Metal 
Depth Inches | deliv- | Re- | Re- 
of | Spindle} per jered to) moved | moved 
cut Speec min- Ma- | per j|per hp 
Inches | R.p.m. ute chine Minute | Minute 
20} | 12.31 | 10.96 | 7.69 | 0.702 
20 12.26 | 11.52 | 7.66 | 0.664 
i 20 12.26 | 11.52 | 7.66 | 0.664 
20 12.24 | 11.52 | 7.65 | 0. 664 
20} 7.51 | 10.96 | 7.04 | 0.642 
20 7.34] 10.70 | 6.88 | 0.643 
ve 20 7.38 | 11.25 | 6.92 | 0.615 
20} 7.61 | 11.52 | 7.13 | 0.618 
20 5.9 | 12.62 | 7.375, 0.584 
204 5.97 | 13.20 | 7.45 | 0.564 
i 20 5.9 | 13.20| 7.375) 0.558 
204 5.97 | 13.46 | 7.45 | 0.554 
20 4.54 | 13.20 | 7.09 | 0.537 
20 4.66 | 13.46 | 7.28 | 0.542 
Ye 20 4.68 | 13.20| 7.31 | 0.554 
19 4.46 | 13.46 | 6.97 | 0.518 
20 3.48 | 10.96 | 6.53 | 0.596 
i 20 3.49 | 11.81 | 6.54 | 0.554 
20 3.54 | 12.62 | 6.64 | 0.526 
TABLE 1. RESULTS OF CUTTING TESTS 
WITH AN &IN., 12-BLADED, HIGH- 


POWER FACE MILL IN MACHINERY 
STEEL, CUT 5 IN. WIDE, BLOCK B 



































Cubie | Cubic 
Inches | Inches 

Horse- of of 
Feed in| power | Metal | Metal 

Depth Inches | deliv- Re- Re- 
of Spindle per fered to) moved | moved 
cut Speed | min- Ma- per r hp. 
Inches | R.p.m.| ute chine |Minute | Minute 
19 11.34 | 8.113) 7.088) 0.873 
} 19 11.72 7.818) 7.325) 0.937 
19 11.53 7.555; 7.21 | 0.954 
20 11.81 7.555) 7.381) 0.977 
26 16.0 14.843) 10.000) 0.674 
} 25 15.4 13.473) 9.625) 0.714 
) 25 15.4 13.473; 9.625) 0.714 
{ 25 15.4 13.473) 9.625) 0.714 
20 7.44 | 10.319, 6.975) 0.686 

* 20 7.29 9.749; 6.834 0.701 
20 7.32 | 10.319} 6.863) 0.665 
20 7.32 | 10.319) 6.863) 0.665 

19} 5.75 | 11.41 7.188) 0.63 
i 20 5.81 | 11.959) 7.263) 0.608 
| 19} 5.69 | 11.138) 7.113) 0.638 

| 20 5.84 | 11.41 7.30 | 0.64 
f 204 4.6 12.52 8.568) 0.684 
%& 3 20 4.47 | 11.959} 8.325) 0.696 
| 20 4.57 | 11.959 8.513) 0.712 
TABLE 2. RESULTS OF CUTTING TESTS 


WITH AN 8&IN., 12-BLADED, HIGH- 
POWER FACE MILL IN MACHINERY 
STEEL, CUT 5IN. WIDE, BLOCK A 
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LINING UP AND ASSEMBLING 


When these were finished the next event 
in order was the lining up of the punch 
and the final assembling. The lining up 
was executed by the regular method of 
using a brass ring that acted as a dis- 
tance piece between the face of the die 
and the top face of the base of the 
punch, allowing the working end to en- 
ter into the die to a depth of about 0.025 
in. 





229 


The subpress base and stand were put 
together and the punch was forced into 
its holder under a screw press. The lo- 
cating dowel hole was drilled and 
reamed and the dowel pin was driven 
into place. Fig. 12 shows the plan of 
the punch and base assembled, with the 
stripper in place. Figs. 10 and 11 show 
a sectional view of both the punch 
and die, assembled in the plunger and 
base. 





Editorial Correspondence 


Results of cutting tests on ma- 
chinery steel made at the plant 
of the Cincinnati Milling Ma- 
chine Co. They show that the 
amount of metal removed per 


horsepower has steadily in- 
creased from the time the tests 
were inaugurated. 


A few interesting tests on 
foreiga materials are reported. 





























| Cubie | Cubic 
Inches | Inches 
Horse-| of of 
Feed in} power | Metal | Metal 
Depth Inches | deliv- | Re- 
of | Gpindio per jered to) moved | moved 
cut peed | min- Ma- | r jper hp. 
Inches | R.p.m. ute chine Minute | Minute 
| 
| 20 11.92 | 7.92| 7.45 | 0.94 
i 20 11.83 7.34 7.39 | 1.007 
19 11.73 7.62 7.33 | 0.962 
| 19 11.73 7.62 7.33 | 0.962 
| 19 7.25| 7.34| 6.80 | 0.927 
* | 20 7.29 7.07 | 6.83 | 0.967 
| 20 7.29 7.07 | 6.83 | 0.967 
} 19 7.25 | 7.07 | 6.80 | 0.964 
} 19 5.7 8.17 | 7.12 | 0.872 
; |} 19 5.58 | 7.62) 6.97 | 0.915 
} |; 19 5.54 8.17 6.92 | 0.847 
| | 19 5.58 | 8.17| 6.97 | 0.854 
20 4.53 8.17 | 7.08 | 0.867 
* 20 4.56 7.34 | 7.125) 0.972 
20 4.56 7.92 | 7.125) 0.90 
20 4.53 8.17 7.08 | 0.867 
20 3.47 7.07 6.51 | 0.921 
i 20 3.54 7.62 | 6.64 0.873 
20 3.49 | 7.07 | 6.54 | 0.925 
20 3.52 7.62 | 6.60 | 0.868 
i 
TABLE 3. RESULTS OF CUTTING TESTS 
WITH AN 8&IN., 12-BLADED, HIGH- 


POWER FACE MILL IN MACHINERY 
STEEL, CUT 5IN. WIDE, BLOCK A 








the accompanying tables, 1 to 6, inclu- 
sive, give some of the results. As a 
rule the material is specified by reference 
to a particular block whose physical 
properties are given in Table 7, Where 
there is no reference of this nature the 
material was machinery steel of a ten- 
sile strength of 55,000 Ib. per square 
inch, 0.26 per cent. carbon and 0.5 per 
cent. manganese. 

In all these tests the efficiency of the 
motor was taken into consideration, and 
the horsepower values given have the 
motor losses eliminated. 

It is unnecessary to refer to the tables 
in detail, except to point out the impor- 
tant fact that the amount of metal re- 


* cut harder than American ones. 


Tests of Milling Cutters 


moved per horsepower has steadily in- 
creased, from the time the tests were first 
inaugurated by Mr. DeLeeuw. Under 
the most favorable conditions it is now 
upwards of a pound of machinery steel 
per minute per horsepower delivered to 
the machine. 

It is commonly stated that foreign irons 
To in- 
vestigate this point a number of bars of 
Germany material were obtained and test 
































| Cubie | Cubic 
| Inches | Inches 
Horse- of 
|Feed in| power | Metal | Metal 
Depth | Inches | deliv- Re- Re- 
of | Gpindie| per ered to) moved | moved 
cut | Speed | min- Ma- | per iper hp. 
Inches | R.p.m. ute chine Minute | Minute 
22 12.96 6.85 8.10 | 1.183 
; 21 12.89 7.14 8.056; 1.128 
21 12.89 6.85 8.056) 1.177 
22 13.00 | 7.42 8.125) 1.096 
j 21 7.96 | 6.85 | 7.462) 1.09 
* | 21 7.96 6.85 7.462| 1.09 
21 7.92 6.85 7.425) 1.084 
21 7.87 6.85 7.378) 1.078 
21 6.16 7.42 7.70 | 1.039 
i ! 21 6.22 7.14 7.775) 1.09 
21 6.26 7.14 7.825) 1.006 
j 21 4.89 7.14] 7.64 | 1.07 
te 21 4.85 7.14 7.578) 1.062 
21 4.88 7.71 7.625) 0.99 
22 4.92 7.42 7.687] 1.037 
214 3.80 7.14 7.13 | 1.000 
i 22 3.86 6.85 7.237) 1.056 
21 3.78 6.85 | 7.08 | 1.034 
21 3.80 6.85 7.13 | 1.042 
TABLE 4. RESULTS OF CUTTING TESTS 


WITH AN &IN., 12-BLADED, HIGH- 
POWER FACE MILL IN MACHINERY 
STEEL, CUT 5 IN. WIDE, BLOCK C 
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Cubie | Cubic 

Inches | Inches 

Horse- o of 

Feed in| power | Metal | Metal 

Depth Spindle Inches | deliv- ee Re- 
of Speed per fered to} moved | moved 
cut R.p.m.| min- Ma- per r hp. 
Inches ute chine |Minute | Minute 
i | 15 4.61 12.64 1?. 525) 0.912 

15 4.61 12.94 11.525) 0.89 

15 4.65 | 12.94 | 11.625) 0.898 

i 15 5.81 | 17.05 | 14.525] 0.852 
15 5.81 16.24 14.525) 0.893 

15 5.81 16.50 14.525) 0.881 

f 15} 7.56 | 13.20 | 14.175) 1.074 

| 15} 7.63 | 18.20 | 14.30 | 1.083 

; 15 7.56 | 12.64 | 14.175) 1.121 
| i 7.66 12.64 14.37 | 1.137 

! 15 7.63 | 12.94 | 14.30 | 1.106 

f 16 7.70 | 11.00 | 12.02 | 1.092 

* 16 7.68 | 11.00 | 12.00 | 1.09 
| 153 7.63 | 11.27 | 11.92 | 1.058 
TABLE 5. RESULTS OF CUTTING TESTS 


WITH A 10-IN., 16-BLADED, HIGH-POWER 
FACE MILL IN MACHINERY STEEL, 
CUT 5 IN. WIDE 


































































































RESULTS OF CUTTING 
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— Se 2 7, tests are especially remarkable as they 
| | , Cubic Limit of Elongation Reduction show that under proper conditions but 
Cubie | Inches Elasticity, Per Cent Per Cet ~ , 2 
| Horse- | Inches | ut an Lb. per : of eS little more power is required to cut this 
Feed in| power of | Metal oc Square Inc ength Section . 
Depth Inches | deliv- Re- | Re- +e meatal metal than gray cast iron. 
of Spindle| per jered to moved | moved A 36,400 36 66 eta 
cut Speed min- | Ma- oF [Per hp. B 36,200 = 5 = 6 
Inches | R.p.m, ute chine inute inute Cc 37,400 36.5 j 7 - - 
— — —— omputin 1- 
7") i gan | ec sedeebs Ratlaetuacana<! Rule for Cc puting K 
i | + oar | a2 i 11.72) 0.93, TABLE 7. PHYSICAL PROPERTIES OF MA- netic Energy in Flywheels 
40 78 | 15 12 | 14 625| 0.968 CHINERY STEEL BLOCKS USED 
i: 10 7.8 | 14.55 | 14.625 1.001 IN THE TESTS By T. ATKINSON 
11S | oh] S| ee oe a <=" ee ene 
’ x >. We ee ~ Fd y 
, 394 6.06 | 15.93 | 15.15 | 0.95 . Syren Seews 6 ee ” 
: 39} 6.05 | 15.93 | 15.125 0.948 cuts made on them. The results show computing the kinetic energy in a fly- 
5 1.2 §.275 94: ° ° P . 
‘0 | a7 | izo7 | 4:72 0243 = in Table 8. The materials include cast wheel, or the sizes, speeds, etc., required 
‘ | A = ve . ° . . . 
: 3 4 16s) 17-90 te | 0-si8 ~~ steel, spiegeleisen, gray iron, Siemens- to produce a given output of energy. 
39 4.66 | 17.07 14 56 | 9 853 Martin steel and chrome-nickel steel. This is of benefit when designing ma- 
39 3.62 18.20 3.575 0.745 ° 
30 3°62 | 18 20 | 13.575 0.745 These results show that there is no chinery of the press type, where the work 
ae 31 3.63 | 17 63 13-61 0.772 more difficulty in machining foreign ma- is done by stored-up energy. 
‘ . . nd . _ . *. . . . . . 
. terials than American, Thus our ma- As an illustration of its application, 
TABLE 6. RESULTS OF CUTTING TESTS  chinery builders do not have the advan- consider a flywheel with an outside diam- 
WITH 4}-IN., 10-TOOTHED, SPIRAL- ; " . ‘ , d ; 
NICKED CUTTER ON MACHIN- tage in this respect that is commonly at-_ eter of 54 in., a 6x6-in. section of rim, and 
ERY STEEL, CUT 5 IN. WIDE _ tributed to them. The speigeleisen a speed of 90 r.p.m. 
[ MEAN DIAMETER OF RIM 
10 20 30 40 50 100 INCHES 
— st een ce — j a SS tt Ter rrrtoee = F aan 
on Digdidipiiipiiiipiiiis Lit L +4 | oe a | ———, - i pocbnecesionnceseseceesensedeent eee: pat et Pipiiit 4 
1000 300.800 700 600 500 400 300 200 Revolutions perMinute 100 90 80 70 60 50 30 25 
SectionalAreaofRim 4 5 6 7 8 910 20 30 40 50 60 7080 90100 200 _ 300 _ 400 — Inches 
t —=—— > +++ -+—; = ———— ——— — TE Prttiriiy fot <> 
f } 2 BSS S288 SS 229209 +0: Toe Ct oem eases nesssssss: — ——— 2 oe we we oe eee ihn 
O1 02 03 04 05 060708091 5 %S 6 7 8910 20 30 40 50 60 70 8090100 FOOT-TONS 
KINETIC ENERGY IN *Foor- TONS 
Am MacHinesT 
Stip—E RULE FoR COMPUTING KINETIC ENERGY IN FLYWHEELS 
Se In the ordinary way using the formula 
Cubic Cubie ‘ wy 
| Inches of | Inches of E=:— 
Speed | Feed in Metal Metal 2g 
Caer, Mmehes Depth | Removed Rein, OMe would proceed to find the weight of 
Material Cutter R.p.m Minute Inches Minute Minute the rim and the velocity in feet per sec- 
i224 | Cutter: high-power face mill, 14 4.82 3.52 0.837 ond and then solve the equation; a some- 
7S * te & . 10” diameter, high-speed steel + Ri - : ; - - pr what tedious process at the best. But 
aBS SS 14} 6.52 i 9.80 8.08 with the aid of this special rule, simply 
S = @ | Cutter: spiral mill with nicked 32 2.96 } 9.73 0.640 set 90 r.p.m. on the slide, under 48, the 
6 | ot Seen, ae > e-- ‘ oe | fae mean diameter of the rim, on the upper 
a scale of the rule; then under 36, the 
| 48 sectional area of the rim, on the slide, 
ass Cutter: spiral mill with nicked 20 12.5 i 6.25 1.03 : : 
eds jth 2” @ieetese oesen|' a2 12°5 H 125 1 02 find 3.5 foot-tons, kinetic energy, on the 
Ze Waa SS cdch cnn essen 20 7.5 | i 11.25 0.990 lower scale of the rule. 
che | The result is obtained in a graphic 
= form. In fact its chief claim, apart from 
Fs Cutter: high-speed steel, high- 21 16.1 : | 8.05 | 2.12 the saving of time, is that any variation 
5 power face mill, 16. blades, | 21 15.7 Ps | 11.76 | 2.18 . 
Ts 10” diameter reel 21 15.5 i 15.5 2.31 of the factors displays the result to the 
re » 4 3 9 < * - e 
— a ae. . 38.9 1. eye. This slide and rule may be con- 
v3 Cutter: high-speed steel, spiral) 49 | 20.82 | 4} 10.41 1.50 structed of pasteboard or other material. 
S mill, 44” diameter. ..... 49 | 20.70 , 20.7 2.67 A t of cl ish ill it 
qu eae8 49 | 16.24 } 24.4 2.17 coat of Clear varnish will preserve i 
aa} 49 12.96 } 25.82 1.65 from dirt 
| & E 2 & Cutter: high-speed steel, face 25 16.4 } 8.20 1.412 
“errs ades " dis ‘te 25 5.5 5.5 i i 
Bose & wan, 86 Sates, O* Gemeter..| 3 ae ‘ s se The Technical Bureau of Economical 
.SRES 25 9.7 ‘team Production, of Rotterdam, Holland, 
seFFs | 9 19.4 1.64 St Product f Rotterd Holland 
4 im ons Cutter: high-speed. stec!, spiral} 40 20. 82 ‘ 10.41 1 14 has presented the University of Pitts- 
Baga mi with nicked teeth, 44’) 10 20.70 1 20.70 1.4 - = 
BOESE pelea nites 10 20 52 ; = 8 197 burgh with a valuable apparatus. The 
a 40 7.62 i 19.05 1.29 instrument, which measures the amount 
aslese Cutter high-speed steel, face 17 0.9 } 0.786 | 0.378 of heat lost in generating steam, is in 
MESSHEc mill, 8” diameter.......... 17 2.28 i 1.99 0.538 _ 
[s=~e"s | 7 3 04 °' 56 0.540 charge of Prof. Robert Kennedy Duncan, 
VCS ESS 17 4.05 i 3.52 | 0.567 director of the Department of Industrial 
S28 sq — high-speed steel, cutter 16 | 20.82 i 9.10 0. 587 Research. By collecting, during a period 
ete ve h_ nickec e \” diam- } | 2.96 : 8.4 575 
Mery tt: SS ee a a Se rs -o | o hae of 12 hours, samples of fuel gas from a 
& ~ me « ¢ a > > = . . . 
= 16 | (5.31 ; 6.97 0.605 furnace, the instrument indicates the 
wise Cutter: high-speed steel, high- 14 4.82 2.18 0.592 average percentage of carbon dioxide and 
Sag 10 y’ e 5 7.42 0.74 , ‘ : 
weet hE s a en) a ee : 2 | 3 whether or not stoking is economical. 
a{ntecn 14 13.3 i 9.02 0.628 The result is an accurate measure of the 
zs Sq Cutese jnigh-apeed steel, spiral| 13 20.86 mM 78 0 467 amount of heat lost in combustion. For 
= v's *ke e ” dis = : | 80 6 1 c 5 9 . . . 
LOEtee Ss a oe | 73:34 ; co | oan years scientists have tried to convert 
= 13 5.31 j 4.64 0.493 fuel into heat with the least waste. The 
TABLE 8 TESTS ON GE RMAN IRONS AND STEELS Dutch machine, it is said, is a long step 


in that direction. 
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Slide Milling and Drilling Jigs 


A steel piece used on a textile ma- 
chine is shown in Fig. 1. It is finished 
all over and the dimensions A, B, C, D, 
and E have to be correct; the location of 
the holes F, G and H must also be exact. 

The first operation is to finish the two 
long edges indicated by the heavy dotted 
lines. This is done on the miller by run- 
ning long strips of steel, having the cor- 
rect thickness, between two cutters set 
the proper distance apart. These strips 
are then cut into pieces long enough to 
allow the necessary finish. The end 7 is 
next milled at right angles to the finished 
sides. Then the shoulder and opposite 
end are milled. 

The ends are trimmed and the should- 
ers cut on four pieces at once in the fix- 
ture shown in Fig. 2 and in detail in 
Fig. 3. It consists of a cast-iron base- 
plate A with projections at B. These 
projections are shaped to receive the 
four special steel clamps C which are 
pivoted on the pins D. The steel plates 
E are screwed to B to serve as guide 
plates for the pieces F. 

The top of each projection is milled 
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Fic. 1. DETAILS OF THE SLIDE 

out wide enough to allow two pieces to 
be inserted side by side. The screws G 
operate the clamps and the ends butt 
upon the hardened steel pins H. Slots 
are provided to clamp the base-plate to 
the miller table, and keys are set into the 
bottom to line it up with the T-slots. 

The half-round openings J are made 
in. the casting to enable the operator to 
get his thumb under the pieces F and to 
insert or take them out in an easy and 
convenient way. 

The milling is done with a gang of 
three cutters having the correct width 
and relative diameter; these are run be- 
tween the twe pairs of slides, thus cut- 
ting out the shoulders and also trimming 
them to the proper length. 
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Fic. 4. CUTTER-SETTING GAGE 





By Christian F. Meyer 





DetaiJs of a special fixture used 
for cutting the shoulders and 
trimming the ends on four textile 
machine slides at once. 

A cutter-setting gage and the 
jig used for drilling accurate 


cecal 


A CUTTER-SETTING GAGE 


holes. 








To mill the pieces correctly, however, 
the cutters must run in such a way that 
their center line coincides with the cen- 
ter line of the fixture. - The little device 


shown in Fig. 4 is provided to set the 
cutters. It consists of a cast-iron base 
A to the top of which a steel block B 
is securely held by a tongue and groove 
in connection with the screws C. A key 
D, in the bottom of base, lines it up with 
the milling fixtures so that the gang of 
mills may be set central by means of 
the hardened slot in the block B, which 
is made wide enough to admit a 0.010- 
in. feeler on each side of the mills and 
underneath as shown. 


THE DRILLING Jic 


After being milled, the pieces are 
drilled in the jig shown in Fig. 5 and in 
detail in Fig. 6. This jig is constructed 
to drill all holes in their exact locations 
before removing the piece. A _ four- 
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Fic. 2. FixTURE FOR HOLDING Two Pieces WHILE MILLING SHOULDER AND ENDS 
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Fic. 3. DETAILS OF MILLING FIXTURE 
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spindle drilling machine is used for this 
purpose and drills the four top holes 
A, B, C, and K at once. 

The jig is made of a cast-iron base D, 
a steel angle-plate E, a supporting steel 
plate F, and a steel angle G. The latter 
serves to strengthen the base where it is 
weakened by the hole drilled for the 
bushing H provided to drill the end hole. 

The piece to be drilled fits exactly into 
the jig and is held in correct operating 
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thermometer ty placed in the thermome- 
ter cup c screwed into the pipe and filled 
with -’l. Finally comes the hyperther- 
mometer arranged as shown. The wires 
shown at Pt and Ag are made of plat- 
inum and silver, respectively, and are 
approximately 0.0004 in. in diameter. The 
pressure is shown by a large mercury 
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Fic. 5. THE DRILLING JIG 
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Fic. 6. DETAILS OF DRILLING JIG 


position by the screws J] and J. The lat- 
ter may be swung out of the way by the 
means indicated. Large holes are drilled 
through the base in line with the differ- 
ent bushings for the purpose of letting 
the chips fall through. 








The Hyperthermometer 

This apparatus was made by V. 
Dwelshauvers-Dery, professor emeritus, 
University of Liége, to determine in- 
stantaneously or nearly so the exact tem- 
perature of steam. 

The engraving shows the construction. 











is caused to flow 


The saturated steam 
slowly through the large pipe, which is 
furnished with a thermometer close to 


the boiler. This thermometer passes 
through the pipe and by means of a stuf- 
fing box is held in the steam current. 

On the same pipe is a second mercury 


column and the temperature by. steam 
tables. 

The wires of platinum and silver com- 
municate respectively with large wires 
of the same material, stuffing boxes being 
used as shown to prevent leakage. They 
are then connected to conductors lead- 
ing to the galvanometer and submerged 
in vessels containing melting ice. All 
the apparatus is protected as far as pos- 
sible against loss by radiation. 


Wedges for Holding Collars 


Many machine builders have found 
from experience that the best way to hold 
collars on a shaft or bar is by means 
of a wedging action, such as secured by 
splitting the collar and drawing it to- 
gether around the shaft. This has many 
advantages over the setscrew and can be 
used in places where it is impossible 
to introduce the key. 

The method shown in the illustration 
has been adopted by the Rochester Bor- 
ing Machine Co., Rochester, N. Y., and 
seems to give satisfactory results. 

It consists of a ho.e drilled so that 
its outer edge is tangential to the bore 
of the collar, as can be seen. This hole 
is then tapped for a headless setscrew, 
which, bearing on a brass wedge, which it 
forces down against the shaft and wedges 
between its curved surface and the side 
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of the hole, holds the collar very firmly 
in place and leaves no projecting screw 
at any point. 

While this is more difficult to drill and 
tap than where the hole is radial, it can 
be easily accomplished by the use of a 
simple drilling jig and a soft-steel block 
or plug to go into the hole for the drill 





WepDGEsS FOR HOLDING COLLARS 


to cut into when it breaks through on one 
side. 








An Old Sugar Mill 
By C. H. Norton 


Near Daytona, Fla., is the old sup- 
posedly Spanish sugar mill shown in the 
halftone, and which is said to have been 
used up to about 1785. The gears, how- 
ever, are ‘evidently not the original ones. 

The four main parts are of hollow cast 
iron locked to the top and bottom parts 
of the mill by means of slotted bolts and 











AN 


OLD SuGAR MILL 


keys, the keys fitting with slots made in 
the parts then cast. 

Of the three rolls one is missing, as 
are also the boxes in which they ran. 
These rolls were apparently never turned, 
but were finely cast and carefully cleaned 
by hand. However, the journals appear 
to have been centered. 

From the height and angle of the open- 
ings at the top for the wooden sweep 
arms, I should judge that they were about 
50 ft. in length, though whether the power 
was supplied by animals, slaves or 
Spanish women is not known; neither is 
it known when the mill was erected. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 








A Table of Constants for the 
Thread Micrometer 


The Wells Brothers Co. gives the fol- 
lowing formulas in its catalog, to assist 
tool makers and machinists in the use of 
its thread micrometers: 

For the Sellers or United States stand- 
ard form of thread; 

M = D— 1.5155 p + 0.030. 
D = M + 1.5155 p — 0.030. 

For the V-form of thread, theoretically 

sharp; : 
M = D—1.732 p + 0.030. 
D = M + 1.732 p— 0.030. 

For the V-form of thread, flattened 0.05 
of the pitch. 

M = D— 1.645 p + 0.030. 
D = M + 1.645 p— 0.030. 

M = Micrometer reading. 

D = External diameter of thread. 

For the convenience of the tool makers 
working continuously on thread plug 
gages and taps, the following table of 
constants was computed, and blueprints 
in the form of data sheets were furnished 
them to avoid unnecessary figuring. 

The first step was to reset the anvil 
point of the micrometers so that the read- 
ing would show the theoretical sharp V- 
root diameter of the plug or tap being 
calibrated. This was accomplished by the 
aid of the setting disk shown in the line 
engraving. This was made in two 
pieces and ground on the angles and 
bearing surfaces to insure accuracy. 

After the halves were finished they were 
put together and the root diameter or 
diameter at the bottom of the sharp V’s 
was calibrated by the aid of two ground 
plugs and a micrometer caliper. 

By referring to the illustration it wi!l 
be noted that ‘the measurement obtained 
by the micrometers is designated as M 
and the root diameter is designated as V. 

To obtain V the following formula was 
engaged: 

V = M— 3m. 

w — diameter of wire or plug used. 
(The above is for 60° threads only.) 
Similarly when the angle A = 50°, V = 
M —3.165w. When the angle A = 53° 
8’, V = M —3.236w (German thread 53° 
7 48.36"). 

After having determined the diameter 
V, it is etched upon the side of the disk. 
The two points of the micrometer are 
brought in line, (or the anvil point set 
to zero) and the anvil adjusted unti! the 
micrometer reads exactly the V diam- 
eter. There is no good reason why it 





should ever be changed again, except to 
adjust for wear, in such case the points 
should both be reground. 

The micrometers being set to read 
sharp root diameter, the tool maker is 
ready to refer to the table of constants. 
Let us suppose, for example that we are 
going to cut threads on a plug gage with 
an 0.670-in. external diameter; 0.657 
pitch diameter; 0.640 root diameter; 50 
threads per inch. 

In the column (see table) marked 
“move point” and opposite 50 T. P. I. 


sipic Diameter of 


plug to be about Q65 p 
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SETTING DisK FOR THREAD MICROMETERS 


we note that the point is to be moved 
0.0100 in. which is an amount equal to 
half the pitch of the thread. 

In the column marked “for P. D.” we 
note that the amount 0.0173 is to be 
added to the micrometer reading to ob- 
tain the pitch diameter. In this case 
the micrometer reading was 0.6397, and 
0.6397 + 0.0173 = 0.6570 or the pitch 
diameter. 














Move Ta 
T.P.I. Point For P.D. For E.D E D. 
90 0.0056 0.0096 0.0168 0.0189 
80 0.0062 0.0108 0.0189 0.0212 
72 0.0069 0.0120 0.0210 0.0235 
64 0.0078 0.0135 0.0237 0.0265 
56 0.0089 0.0155 0.0271 0.0302 
50.8 0.0098 0.0170 0.0298 0.0332 
50 0.0100 0.0173 0.0303 0.0337 
40 0.0125 0.0216 0.0379 0.0420 
36 0.0139 0.0241 0.0421 0.0466 
32 0.0156 0.0271 0.0474 0.0523 
30 0.0167 0.0289 0.0505 0.0558 
24 0.0208 0.0361 0.0631 0.0694 
20 0.0250 0.0433 0.0758 0.0831 
18 0.0278 0.0481 0.0842 | 0.0922 
16 0.0312 0.0541 0.0947 0.1036 
14 0.0357 0.0618 0.1083 0.1180 
12 0.0417 0.0722 0.1263 0.1375 
11 0.0454 (\. 0787 0.1377 0.1499 
10 0.0500 (0866 0.1515 0.1624 
9 0.0556 0.0962 0.1684 0.1828 
x 0.0625 0.1080 0.1894 0 2053 
7 0.0714 0.1237 0.2167 0.2344 





TABLE OF CONSTANTS 








The “E. D.” column is used only to 
measure a screw or tap to find out what 
the external diameter ought to be, as the 
external diameter of a screw or tap can 
vary considerably without affecting the 
fit of the thread. For example, a tap 
should be made larger on the external 
diameter than the screw, that is, the flat 
on the screw thread should be one- 
eighth of the pitch or more, while the 
flat on the tap thread can be one-six- 
teenth to one-eighth of the pitch, but not 
more, as there should always be clear- 
ance at the top of the thread. 

The taps for the 0.670 in., 50 T. P. I. 
would be made to the following figures: 
Maximum E. D. = 0.6734, minimum E. 
D. = 0.6712; maximum P. D. = 0.6582, 
minimum P. D. = 0.6570; maximum R. 
D. = 0.6465, to sharp V. 

For the convenience of the tap maker 
the last column contains the constants to 
add to the micrometer reading te obtain 
the maximum external diameter of taps. 
Another sheet shows the complete tap di- 
mensions for all sizes. 

We also use in our work other forms 
of thread, such as the German standard, 
which is flattened one-eighth of the pitch 
both top and bottom and has an angle of 
53° 7’ 48.36”, making the height of the 
thread equal to the pitch; the Acme, the 
Whitworth and another 55-deg. angle 
thread, all of which can be measured in 
exactly the same manner as the United 
States form of thread, for which the table 
of constants was computed, provided the 
micrometer points are ground to the right 
angle and a different set of constants 
used. 

The V-form of thread is not worthy of 
consideration in a shop where there is 
any attempt made toward interchangeable 
work, as it is impossible to produce the 
theoretically sharp V at the top and bot- 
tom of the thread even in a toolroom, and 
it certainly cannot be expected in manu- 
facturing departments. 

Rochester, N. Y. HENRY PHILLIPs. 





Roller Rest Box Tool 


The box_tool illustrated has two hard- 
ened tool-steel rolls A set into two ad- 
justable blocks B and C, which are held 
in turn in the adjusting steady-rest D, 
the shank of which is made a close run- 
ning fit in the body E and clamped by 
two collar head-screws F. The roller 
blocks are adjusted by the two fillister- 
head screws G, and held in place by the 
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collar-head screw H. The slot for the 
iool is cut at an angle of 10 deg. with 
the body, and has 4 setscrews to adjust 
the tool up or down. The body is also 
threaded to receive interchangeable 
shanks, 

This turning tool will be found useful 
especially where many grades of stock 


AMERICAN MACHINIST 
movable arbor plate, A and the screw B; 
and, by the vernier C, over the scale D, 
accurate setting can be obtained. The 
vernier-holder, E is placed so as to get 
direct reading from the face of the sliding 
block F. The 36-in. scale on the bed has 
figures to read direct with either the ver- 
nier, C or E. 
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ROLLER Rest Box TOOLs 


are used. It will not rough up like 
old-style collar or hardened-steel steady- 
rests. The rolls are adjustable sidewise, 
as well as the diameter, which is a very 
desirable feature. 

J. F. MARSALAIS. 


Worcester, Mass. 








Gear Testing Machine 

With this machine. it is possible to test 
spur and bevel gears, and with suitable 
attachments fixed to the movable block, 
in the slot of the vertical bracket, at the 
right of the figure, worm and spiral gears 
may also be tested. 

It will be noticed that center-to-center 
distances are obtained by means of the 


The scale is graduated in fortieths and 
the vernier in twenty-fifths of an inch. 
The vertical bracket is provided with a 
12-in. scale. The vernier is fastened 
to the movable arbor black F. The scale 
is so set that its zero point coincides 
with the top of the movable arbor plate 
A. The vertical adjustment of the arbor 
block F, as can clearly be seen, is made 
by means of the bevel gears G and the 
screw, H. 

The machine is equipped with a set of 
arbors suitable for the bores of our 
standard gears. For gears with excep- 
tionally large bores, bushings or center- 
ing plates whose bores fit the largest ar- 
bors are provided. All arbors are cen- 
tered by means of a taper fit and can 
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readily be changed from sliding block to 
plate or vice versa. 

This machine is considered a good as- 
set, assuring, beyond question, the proper 
machining of gears to predetermined 
center distances. 

JOHN FREDETTE. 

Pittsburgh, Penn. 








Cutting Oil Channels in the 
Drilling Machine 


The engraving shows a device for cut- 
ting oil channels in bushings. The 
bushing shown has an oil hole cast 
at A, and a channel is cut from both 
ends by reversing the bushing on the 
stud. This stud is fastened into the 
base at an angle required and the guide 























Drill Press 
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CuTTING O1L CHANNELS IN THE DRILLING 
MACHINE 





slot for the cutter is cut into the stud at 
right angles to the base. 

The cutter is made of flat stock of the 
required width and held in a taper-shank 
holder with a setscrew. The drag of the 
cutter on the return stroke is automatic- 
ally relieved, as lifting the bushing draws 
it away from the cutter. 

Auburn, N. Y. A. A. BERTRAND. 








Vise for Drilling Angles in 
Pairs 

Having a number of sets of angle-bar 
braces to drill for a large steel building, 
I rigged up in the following way so that 
they could be drilled in pairs: 

Two angle brackets were drilled with 
a clearance hole for a 1-in. rod; these 
were set on the table of the drilling ma- 
chine, a piece of 1-in. round bar was 
threaded and furnished with a flat bar 
nut on one end; the other end was forged 








August 8, 1912 


to fit a square in a handwheel. This, to- 
gether with a piece of 1-in. pipe for a 
distance piece, formed the vise propcr. 
A coupling formed a roller support and 
gripping piece for the lower angle bar, 
and a wedge, driven as shown, held the 
upper bar. A packing piece A, Fig. 1, 
equal in thickness to the flange B, was 
used. 

The jig used is shown in Fig. 2. The 
drilling at the center and at the two ends 
of all the braces was the same, but the 








Jig of 2x ’ 
Machine 4 Bar 
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VisE FOR DRILLING ANGLES IN 
PAIRS 
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the end of the slide A is correct and in its 
right position, and then it is set for use 
by reference to a correctly laid out sheet 
template. Different slides and templates 
are used for the different radii to which 
it is desired to grind tools. 

CHARLES F. SCRIBNER. 
Hartford, Conn. 








Making Bronze Squares 

A contract was awarded to make 100 
bronze squares, as shown in the engrav- 
ing, at $2.18 per piece. Instructions were 
issued to do the work on a shaper. I 
requested the privilege of doing the work 
in my own way. 

First I made the patterns with only» ss 
in. to dress off the 90-deg. edges, and '/« 
in. off the flat sides. I milled the edges 
and ground the flats. The milling was 
done on a Brown & Sharpe miller using 
an inserted-tooth cutter, which was made 
for the job. 

To grind the sides I got some seg- 
ments of dry pine | in. thick, and built 


7 





VS = - iY L} — 2 { =) P) m- “ 
Rivets 5 Bol a 
— ain. ———) 
An. MaACHowSE 





Fic. 2. 
overall lengths varied; therefore the jig 
was made adjustable, having the two 
ends bolted with countersunk bolts 


After one lot of the braces was finished, 
the overall length of the jig would be 
varied by drilling two new holes in the 
end pieces. I might add that the vise 
was free to move on the table of the 
drilling machine ard needed not to be 
slacked up for each hole. 
L. H. MorGAN-BROWNE. 
Tacambaro, Mexico. 








Grinding Gage for Radius 


Cutters 
Some trouble was experienced in keep- 
ing up to correct form the radius on the 
cutters shown in Fig. 1, as the teeth were 
of the saw-tooth type, and not such as 
could be sharpened by grinding without 
changing the form. 
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GRINDING GAGE FOR RADIUS 


This difficulty was overcome by the de- 
sign of a gage shown in Fig. 2, in which 
the piece A slides in the slot of the plate 
B and is held in the desired position by 
the clamping screw C. 

It is made certain that the radius on 


IMPROVED VISE USED FOR DRILLING ANGLES IN PAIRS 


up a wheel 24 in. in diameter and 3 in. 
thick. This I put on a heavy grinder, then 
balanced, and trued it up. A stick com- 
posed of rosin, beeswax and cement was 
then held against the wheel while in mo- 
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THE SQUARES TO BE MADE 

tion and covered the surface. A disk 
of No. 1% garnet paper was then laid 
on the cement. This cut the surface of 
the bronze squares clean and true. The 
job was finished with No. 0 paper. These 


squares cost 40 cents each, material and 


work. 
FRANK D, MALTBY. 
Battle Creek, Mich. 








An Improved Follow Rest 


While the ordinary V-type of follow 
rest is so generally found on lathes to- 
day, it is not to be inferred that it has 
stood the test of time because of its 
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worthiness; most of us know that it is 
cheap and unreliable for accurate work. 

Too frequently a long bar suspended 
between centers sags or runs out in the 
middle and is only kept in the V under 
the lifting action of the tool. Under 
such conditions to pick up a cut when 
threading or to square out a shoulder 
nicely, is an art that only the elect can 
master. 

Realizing these adverse conditions and 
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having to use a follow rest on much of 
our lathe work, I built one that is an im- 
provement on the old. The cut shows 
this. The body B is of the usual form, 
fitted to the cross-slide ways, but instead 
of having an adjustable V-block, it car- 
ries a cast-iron arm A pivoted at C and 
further clamped in any desired position 
by the bolt working in the slotted arc at 
the rear. The front end of the arm is 
bored to receive the bushing R pressed 
into it. A stock of the bushings of dif- 
ferent sized holes is made up, varying 
by sixteenths. 

The particular work for which this rest 
was made is threading long screws made 
from cold-rolled steel. It answers this 
purpose splendidly. It is easily set and 
locked, is stiff, and the wear is negligible. 
Best of all, the shaft is always central 
and held there firmly. 

D. A. HAMPSON. 

Middletown, N. Y. 








Data for Planing V’s 


The drawings of many machines, espe- 
cially assembled drawings, contain dove- 
tail guides of varying heights and angles. 
To one familiar with trigonometry, it is 
an easy proposition to find the needed 
dimension when the angle and one dimen- 
sion are given, but to other planer and 
miller operators it is so much Greek. 
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PLANING V’s 


The following table has been formu- 
lated to aid those not familiar with trig- 
onometry. With it for the most common 
angles, anyone may obtain either dimen- 
sion. 

Example: Let D equal 4'4-in., angle a 
60 deg., and dimension A 34 inch. 

Under the column 60° and opposite 4% 
in. will be found 0.433. 
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To find C, subtract 2 x 0.433 from 4% 
inches. 

If C is given as 3% in., A as % in. and 
the angle a as 55°, under the col- 
umn 55°, and opposite % in. will be 
found 0.437; 2 x 0.437 added to 








A 60°B A 55°B A 50° R 
4—0.144 —0).175 —0) . 209 
ys —0. 180 —). 218 —0 . 262 
i—0.216 —O . 262 —0.314 
ys—0. 252 —0 306 . 367 
4—0. 288 —0.350 —0.419 
Yse—0 324 y—0. 393 —0).446 
{—0. 361 —O0 .437 §—0 . 524 
H—0.397 ).481 H—0.576 
—0.433 —0.525 —('. 629 
H—0. 469 —) . 568 —0.681 
—). 505 —0.612 e—0.734 
}}—0. 541 —0. 656 H—0.786 
1 +). 577 1 —0.700 1 —0.839 
14 —0.649 14 —0.788 le —0.944 
14; —0.721 1, —0.872 1, —1.049 








TABLE FOR FINDING UNDERCUT 
VARIOUS ANGLES 








3% in., will give dimension D. The re- 

sults and given dimensions are assumed 

to be from sharp points of intersection. 
Dexter, Me. E. W. Tate. 








Blowing Cores from Castings 
We were making a number of cast- 
ings with a water-jacket core like the 
one illustrated, and found it quite a job 
to clean the cores from these castings 
until the sand blast was resorted to. 




















BLOWING CORES FROM CASTINGS 


After removing all the wires that could 
be pulled out with a pair of tongs, the 
nozzle of the sand-blast hose was forced 
into one of the print openings and in 


less than ,; minute the core sand came 
flying out of the openings. The time 
necessary to remove these cores was 


thus reduced from two hours to ten min- 


utes. 


Torrington, Conn. J. F. Harr. 








Operation Card for the 
Calculagraph 


There are a good many ways of clock- 
recording the time of the various opera- 
tions on a certain piece of work. Every 
shop superintendent recognizes the need 
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of an accurate record of the amount of 
time expended on the several operations, 
but to get them is not always an easy 
matter. Time cards made out by the men 
are unreliable, as in most cases computa- 
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OPERATION CARD FOR THE CALCULAGRAPH 


tions must be made by a clerk with a 
chance of error. 

The Calculagraph does the computing 
all right; but to get a card to do it on is a 
difficult proposition, as one sufficiently 
large is often cumbersome. The scheme 
illustrated takes up little room, uses little 
paper, is elastic and conveniently filed. 

A number of slips, sufficient to record 
the number of operations and the time 
for the job, are fastened together by a 
button or ring. They are made out quick- 
ly by the clerk or can be printed. They 
are placed in a rack and can be punched 
in and out by the employee or the clerk. 
These slips can be filed in such a way 
that the foreman may see at a glance just 
how the work is progressing. 

Des Moines, Iowa. C. A. Rocers. 








Quick Acting Chuck 


The engraving shows a quick-action 
chuck designed for use on automobile 
work, where it was necessary to operate 
a series of different tools in the .same 














For large shank,knurled 
nut shown above can go 
in front 


Bottom of drilled hole 
to prevent ball from 
falling through 
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QUICK-ACTION CHUCK 


spindle, completing the operations before 
the removal of the work from the ma- 
chine. 

The upper end of the body proper is 
the taper shank of the holder, this being 
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fitted to the spindle of the machine and 
bored out at its lower end to receive the 
shank of the cutting tools. On the out- 
side is fitted a sliding sleeve, having an 
annular groove cut on its inside surface, 
to permit the ball to enter when the 
sleeve is raised from the lower shoulder; 
the too! can then be withdrawn. 

The sectional view shows the hole for 
the ball so drilled that the latter can 
never fall through into the end bored 
for the shanks of the cutting tools. The 
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table gives dimensions for a variety of 
sizes, and should be of interest to drafts- 
men and tool makers. 
CHAS. F. SCRIBNER. 
Hartford, Conn. 








Measuring Taps and Reamers 
with an Odd Number of - 


Flutes 
This table shows a number of constants 
by which the diameter of any tap, reamer, 
etc., with an odd number of flutes, can be 
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MEASURING TAP SIZES 


the center, is first measured by microm- 
eter; the dimension thus obtained is then 
multiplied by the constant, given in the 


table, for any particular number of 
flutes. 
Number of Flutes Constant 
3 1.1547 
5 1.0516 
7 1.0243 
9 0.0154 
11 0.0105 


New York, N. Y. Rost. MAwson. 


Machine Taps 

While I am no longer directly inter- 
ested in the performance of machine taps, 
I cannot help being stirred at the sight 
of half a dozen taps made by a reputable 
concern, and broken before they had 
earned the price of the express bill. 

In Fig. 1, A shows where the taps usu- 
ally break and the shape and amount of 
taper on the taps usually sold. All the 
work is done with about 10 threads and 
another 15 for the nuts to run over for 
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sizing. Fig. 2 shows my style of tap with 
the taper part longer, and only five sizing 
threads. A tap with five threads will size 
the nuts, and keep its size almost indefin- 
itely. 

The chips cut by the tap of Fig. 1 are 
large and clog, breaking the tap when it is 
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Two STYLES OF TAPS 


only a little dulled; it will also tear the 
threads in the nuts. The list of thread 
lengths is as follows: 
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The taps might be made harder on the 
square, still leaving the shank annealed. 
Percy Forp-SMITH. 
Hamilton, Canada. 
[The style of tap recommended may be 
obtained from the leading tap manufac- 
turers if specially ordered.—Epiror. ] 





(a 
— ——— 





Planing Shoes and Wedges 


The halftone shows a fixture for plan- 
ing locomotive shoes and wedges. At A 
is a cast-iron trough with set-bolts on one 








PLANING SHOES AND WEDGES 
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side. We place the shoes or wedges in 
the trough and tighten the set-bolts 


against the sides of the work. The tool 
at B is the proper width to plane the in- 
side of the work. 

At C theework is set up on blocks 
and clamped down, as shown, ready to be 
planed on the outside. The tool at D has 
a knuckle on each fork at E and F, which 
relieves the drag of the tool on the return 
stroke. We are able to plane 26 shoes 
and wedges per day with this fixture. 

Winnipeg, Canada. A. HopKisH. 








Are Elaborate Jigs a Paying 
Investment? 


Some time ago there appeared in the 
AMERICAN MACHINIST a description of an 
elaborate jig made by an English firm of 
machine-tool builders. In principle it was 
novel, but in practice it proved a failure, 
for the reason that the time taken to turn 
out each piece made it impossible to get 
out a complete batch in a reasonable time. 
The work had operations upon it at many 
different angles, and the jig was provided 
with all the movements necessary to deal 
with these operations. 

The parts in question were ordered in 
batches of six dozen, and as each piece, 
when produced in this jig, required about 
6 hours, the production of each batch 
took about 54 days. The job could, of 
course, have been accelerated by duplica- 
tion of the jig, but as this was costly it 
was deemed worth further consideration 
before proceeding with such duplication. 

As several operations on the job were 
rather heavy, the whole of the work had 
to be done under a machine capable of 
dealing with these heavy operations. This 
necessitated carrying out many lighter 
operations under disadvantageous condi- 
tions and resulted in a loss of time. Fur- 
ther, while each operation was being per- 
fornied, all parts of the jig needed for 
other operations were at a standstill. 

Again, some of the operations were not 
suitable for this class of machine, and 
could have been better performed other- 
wise. On the whole, careful operation 
showed the jig to be a poor investment, 
and it was eventually decided to use it for 
the main operation only, making other 
jigs to deal with the smaller operations. 

The jig designer will do well to reflect 
that it is not alone sufficient to so design 
a jig that will turn out the work; it must 
also produce it in a reasonable time and 
at a reasonable cost. Trickery in design 
is less of a virtue than speed in produc- 
tion. One would never think it profitable 
to let one machinist perform all the oper- 
ations on a piece demanding six different 
machines, thus keeping five machines 
standing the whole of the time. Why 
then keep five-sixths of a jig tied up while 
the remaining sixth is in use? 

Manchester, England. F. W. SHaw. 
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Dividing for an Odd Number 
of Teeth 


The following method for dividing the 
pitch line of a gear for an odd number 
of teeth is not, I believe, mentioned in 
any textbook. 


6 





DIVIDING A CIRCLE INTO 81 PARTS 


The engraving illustrates the case of a 
wheel with 81 teeth. First divide the 
pitch line in the ordinary way (in this 
instance I have divided it into 16); then 
set the dividers to one-sixteenth part of 
the pitch. In: the case of a wheel of 1 
pitch it would be yy in. Prick this 
amount off on the pitch line short of the 
first division, twice this amount of the 
second, three times of the third, and so 
on around the pitch line to the fifteenth 
division. Then divide the spaces so 
formed into five pitches each, and the 
last space of all into six. The result 
will be the 81 divisions required. 

L. H. MorGAN-BROWNE. 

Tacambaro, Mexico. 








— 
Fine Pitch Screw Threads 


I do not know but what it has been 
settled as to what pitch the fine threads 
for bolts and nuts shail be. Likely, there 
is or has been a great diversity of opinion 
as to what it ought to be. The following 
is an easy way to settle it: Male the 
pitch the same as that of the standard 
bolt, one-half the size. That is, an inch 
bolt would have 13 threads and a half- 
inch bolt would have 20. 

Whitworth claimed that he made a 
series of tests to determine the question 
and proper size pitch, etc. It was found, 
however, that any sort of a nut but a 
cast-iron one would break any sort of a 
bolt but a steel one, when of Whitworth’s 
proportions, which were all right for the 
conditions they had to meet in his day; 
but at present there are reasons for a 
finer pitch, and I am inclined to believe 
that the pitches suggested are as good as 
any. 


Syracuse, N. Y. Joun E. Sweet. 
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Long Life Cutoff Die 


The line engraving shows a novel and 
practical idea incorporated in the con- 
structure of the equilateral V-shaped cut- 
off die. 

The pieces A and B are tool-steel 
blocks mounted on a cast-iron die shoe. 
These blocks are so made as to be ex- 





Au. MACHINIST 


Lonc LiFE CUTTINGOFF TOOL 


actly interchangeable with each other on 
their retainers. 

As the cutting edge becomes dulled all 
that is necessary to produce a new one 
is to loosen the retainer screw, draw 
the block from its dowel pins, give it a 
quarter turn, and reset the retainer screw. 
The tool is now ready to operate again. 

When all four edges are dulled on one 
side it is possible to reverse the block 
inside outward; this produces four new 
edges, as yet untouched. A tool con- 
structed in the above manner has a very 
long life indeed. 

H. MONTGOMERY. 

Chicago, Ill. 








Exceeding a Planer’s Capacity 


Having several pedestals to plane 
which were too tall to pass under the 
crossrail on our largest planer and con- 
sequently too long to pass through be- 
tween the housings if laid on their sides, 
we had to figure out a way to do the job 
with what equipment we had, and man- 
aged it pretty well by making a bracket 
as shown in the illustration. 

This bracket was’ attached to the slide 
after the tool-holder. With 


removing 
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THE OUTRIGGER FOR THE 
several capscrews we contrived a swing- 
ing too] post in the end of the bracket, 
raised the rail to the desired height, 


fastened the pedestal to be planed near 
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the end of the bed, and got through with 
the job quickly. 
St. Louis, Mo. 


[We have had this kind of a job to do 
in more than one shop. There are two 
ways to get around it, Dig a pit at one 
end of the planer, bolt the crossrail to 
the angle plates secured at the end of 
the planer table and use the table the 
same as a shaper ram. 

The other way is to get a piece of cast- 
iron water pipe with a flange at each end, 
turn one end to fit the saddle in place 
of the swivel, turn the other end to fit 
the swivel, and bolt the swivel with the 
clapper box, etc., to the end. Cast-iron 
flanged pipe can be bought in any size or 
length.—EpiTor] 


FRANK W. RoTH. 








Protecting the Draftsman’s 
Scale 


To prevent the pin pricks common on 
all draftsmen’s scales, due to placing 
compass and divider peints on it, I drive 
an ordinary pin through the scale about 
fe in. from the edge and punch a small 
hole in the head with a center punch. I 
place the leg of the instrument in this 
to obtain measurements and thus prevent 
the obliterating marks that so often result 
in confusion and error. 


Cleveland, Ohio. A. F. HERMAN. 








Odd Thread Bolts on Stand- 
ard Tools 


The bolts and nuts shown are those 
regularly furnished with millers and their 
attachments for clamping the latter to 
the miller table. These bolts are 5% in. 
in diameter and are made of case- 


L 
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EXAMPLES OF BROKEN BOLTs AND NuTs 


hardened machinery steel. The bolt and 
nut A originally had 11 threads per inch, 
United States Standard. B had 12 threads 
per inch, sharp V. The bolt A is used 
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by the majority of miller manufacturers. 
Some well-known makers use only the 
style B. 

In the tool department of the shop in 
which the bolts shown were found, all 
of the millers are of the one make and 
were furnished with bolts like A, but 
there are a number of attachments such 
as universal vises, circular milling attach- 
ments, etc, from another maker, and the 
bolts supplied with those attachments are 
like B. 

As the nuts of both A and B look very 
much alike it is inevitable that they will 
be mixed. The nut A will screw on the 
bolt B for about half its thickness, or 
about fs in. before binding, and the nut 
B will screw on the bolt A easily for a 
few threads. 

The workman is usually unaware of 
the difference in pitch between the bolt 
and the nut and is likely to attribute the 
tightness to other causes and try to force 
the nut on. The result of this is shown 
in the illustration. The bolt and nut B 
and B in this case being somewhat haraer 
than A and A are less injured. 

The trouble does not end with the bolts 
and nuts shown. There are in the tool 
department a number of %-in., 11-thread 
bolts of various lengths used for strap- 
ping work on the miller table and the 
engine lathe faceplate, and for other pur- 
poses. Now if a %-in., 12-thread nut in 
the condition shown at B is forced on one 
of these bolts the thread on the bolt is 
ruined. This bolt in turn spoils another 
nut and so on. 

In almost every shop in which I have 
worked there has been trouble with the 
¥g-in. machine bolts, and in every case 
the cause of the trouble has been found 
to be the same. I should like to know 
what excuse any machine-tool builder can 
offer for furnishing 5¢-in. 12 V-shaped 
thread bolts, with his machines. 

S. GRAHAM. 

Brooklyn, N. Y. 





A good story was told recently by a 
graduate of one of our best technical 
schools. Many years ago, when Edison’s 
work was beginning to attract attention, 
he was delivering a lecture at this partic- 
ular school. The dean was a strong finan- 
cial man but decidedly weak as a mechan- 
ic. In spite of this weakness he was 
immeasurably proud of his school, its 
equipment and the ability of his students. 
After the lecture was over, he took Edi- 
son through the college on a tour of in- 
spection. In one of the laboratories a 
student was running a Brown & Sharpe 
miller. As Edison paused to look at the 
job, the dean said: 

“Mr. Edison, this gentleman is operat- 
ing a Hendey shaper, built by the grad- 
uating class.” 

Edison never cracked a smile but the 
student noticed his “off” eye lid close 
very slowly and remain closed while he 
remarked, “Is that so?” 
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Discussion of Previous Question 


Referring to letters and articles previously published 




















Inking in Drilling Holes 


Referring to the article “Inking in 
Drilled Holes,” on page 841, Vol. 36, I 
think that even with the special triangle 
shown there is always the danger of 
smearing other lines already inked in. 
The line engraving shows how I have 





ning faster than the driving shaft. The 
amount of this variation depends upon 
the angle between the two shafts, the 
greater the angle the greater the varia- 
tion. This variation in speed is what de- 
termines the maximum efficient angle 
between the two shafts. 


The chart shows these _ variations 





























DRAWING 


overcome this difficulty with the addi- 
tional benefit of being able to ink in lines, 
using either triangle or protractor. 

A small strip A, 34 in. wide by ys in. 
thick, ‘and of a length to suit the T- 
square, is screwed to the latter. The tri- 
angle or protractor is then rested against 
this strip, which, owing to the blade of 
the T-square resting on the drawing, 
prevents the drawing instrument from 
touching the work and consequently does 
away with all possible smear. 

Cleveland, Ohio. N. F. FRETTER. 








Maximuin Angle for Univer- 
sal Joint 


Mr. Stockholm asks on page 539: 
“What is the maximum angle a universal 
joint can allow between the center lines 
of two rotating shafts connected by the 
link, and what is the theory for it?” 

I will answer the first question by 
saying that the maximum angle is any 
angle less than 90 deg. However, the 
maximum angle through which power 
may be efficiently transmitted is about 
half this. If-we consider the speed cf 
the driving shaft as constant, 100 per 
cent., the speed of the driven shaft will 
vary, first running slower and then run- 
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BOARD AND PROTECTING STRIP 


graphically. The horizontal lines repre- 
sent the speed, starting at zero and ad- 
vancing by 10 per cent. 





in Per Cent. 


— 


Speed 


Angle B=Angle of Rotation 


The vertical 





lines represent the angle of rotation, 
starting at zero and advancing by 10 
deg. From this it will be seen that at 
the smaller angles the speed of the driven 
shaft is nearly uniform, but as the angle 
grows larger the variation is more ap- 
parent. After the angle passes 45 deg. 
the variation is too great for most pur- 
poses. At 90 deg. the. speed varies from 
zero to infinity. This determines the limit. 
This is my solution: 

= Angle between shafts. 

= Angle of rotation. 

x = Perpendicular distance of driven 
fork from center line of driv- 
ing shaft. 

y = Perpendicular distance of driving 
fork from center line of driven 


shaft. 

a = Distance between base of x and 
center of joint. 

b = Distance between base of y and 
center of joint. 


= Distance of fulcrom on fork 
from center of joint. 
V = 100 per cent. = speed of driving 
shaft. 
v = Speed of driven shaft. 
The speeds of the shafts vary inverse- 
ly as the distances x and »v. 


R= 1 


Then 
27 = £39. 
r+ty R® y¥+P-—-FR 
a=R cos. B X R. sin. A = cos. B sin. A 


A=602.- 
A= 50° 


14-402 
PA-300 


+ + +——}-—_— 
+ + = came Ge 
+ —' tot 
90 180 
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CHART SHOWING VARIATIONS IN SPEED As THE ANGLE BETWEEN 
Two SHAFT CHANGES 
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b = R cos. (90 — B) X R. sin. A= 
sin. B sin. A 
x* = R® — (cos. B sin. A)’ 
y’ = R’® — (sin. B sin. A)’ 


v___ | R® — (cos. B sin. A)? 
V~ N R? — (sin. B sin. A)? 








The chart was plotted from this equa- 
tion. I trust that this will answer the 
question satisfactorily. 

EARLE BUCKINGHAM. 

Hartford, Conn. 





Fixture for Machining Pistons 
on the Turret Lathe 


On page 761 there is shown a fixture 
for machining pistons. It seems to me 
Mr. Windridge has gone to a lot of ex- 
pense to make a fixture the operation of 
which seems.doubtful, as it always clamps 
on a rough surface and if the piston must 


A straight pin is screwed | 
in this ch val to drive the piston. 


! No fork required. 
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FIXTURE FOR MACHINING PISTONS 


be ground, or for some other reason be 
operated on, the fixture will not clamp 
the piston in the same way. 

If Mr. Windridge will try the follow- 
ing method he will get more work and 
better pistons. The pistons are first 
taken to the drilling machine and the 
open end faced and counterbored. It 
costs 1c. to accomplish this operation. 
The counterbore is now used for lining 
up in all other operations, A Gridley 
turret lathe performs the other opera- 
tions, faces the end, turns the outside, 
cuts the ring grooves and also cen- 
ters the end. It costs 2c. for this oper- 
ation; “4c. to bore the hole, and 3c. to 
grind the pistons. Total 7c. for a 4%- 
in. ground piston. 

The counterbore is an inserted-blade 
cutter which is always kept so that it 
will cut to the gage. The fixture for 
holding the pistons on the turret lathe is 
nothing but an extra nose on the spindle 
as shown, and a fork to draw the piston 
upon the nose. The fork fits over the 
boss for the wristpin. 

For grinding we use a nose on the 
spindle and an arm to strike one of the 
lugs or bosses for the wristpin. The 
tail-center holds the piston on the nose. 
The nose and fork can also be used on 
engine- or turret-lathe work with good 
success. Wo. BUTZLAFF. 

Milwaukee, Wis. 
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Cam Milling Fixture for the 
Engine Lathe 


The cam-milling fixture described in 
Vol. 36, page 712, has something pe- 
culiar about the speed of the milling 
cutters. A fixture like that would need 
to be put on a fairly stiff lathe, say a 
20-in. swing. 

With the machine running on the 
slowest speed, say 5 r.p.m., and with the 
milling cutter driven from the gear on 
the lathe, the problem appears to be 
something like this: The gear D, in the 
article referred to, makes 1% turns to 
1 turn of the spindle, say 7% r.p.m. The 
shaft carries the worm, and if the ratio 
between the worm and wormwheel is 1 
to 20 the wormwheel would make */» of 
7\% revolutions, or 34 of a turn per min- 
ute. As all the gears driving the milling 
cutter seem to be the same size, this 
would be the speed of the cutters. How 
could the cutter mill five times around 
the cam while making but a fraction of 
a turn itself? 

RICHARD ANDREWS. 

Brooklyn, N. Y. 








Coatings for Shop Drawings 


In Vol. 36, page 881, F. B. Hays sug- 
gests several methods of giving a protec- 
tive varnish to shop drawings. The fol- 
lowing is contributed as a further sug- 
gestion: 

Put some gum sandarac in a cotton 
bag, placing this in wood-alcohol for 
about 24 hours. It is advisable to pour 
off into another jar to avoid stirring up 
any sediment that may be at the bottom. 
The jar should be kept covered to avoid 
evaporation. 

The cotton bag is designed to keep any 
impurities in the gum sandarac from get- 
ting into the varnish; it also prevents the 
varnish from getting too thick. This 
varnish is quick-drying and waterproof. 
Any alterations or additions to the draw- 
ing may be made by the application of a 
little methylated spirit to dissolve the 
varnish locally. H. GUENNESS. 

Manchester, England. 





An Adjustable Snap Gage 


In reply to G. A. Kosch’s criticism, 
Vol. 36, page 798, of my snap gage 
printed in Vol. 36, page 31, I must state 
that the taper-jaw gage is obviously un- 
suited to gaging flat work and is used 
only on round work. 

For flat work I dispense with the poin- 
ter and grind the jaws out parallel, lap- 
ping the face to take up wear. Mr. Kosch 
objects to pointer; but I have found that 
if the pointer is “set” a little, the end 
will have no tendency to lift when the 
screws are tightened. 

His next objection is that “theoretically 
you have only a line across the gage jaws 
for actual use.” It would be interesting 


Vol. 37, No. 6 


to learn how he gets more than a line 
contact when measuring ground work in 
his gage. Jaws ground taper +0.0025 
in. to —0.0025 in. enable a workman to 
see how much is to come off to bring work 
up to the exact size, and, when work is 
small, how much so, down to — 0.0025 
in. 

This is also an obvious advantage to 
foremen and checkers, when checking 
work and it dispenses with the microme- 
ter. The pointer adjustment is much 
quicker than lapping, an operation occas- 
ionally necessary after a few pointer ad- 
justments. 

C. M. TURNER. 

Ponders End, England. 





Printing Small Circles 


In the article on the above subject, by 
G. Heysler, Vol. 36, page 1053, he states 
that he was unable to represent small 
circles with sufficient accuracy with the 
instrument in his possession and, there- 
fore, made type from which the desired 
size of the circle is printed on the draw- 
ing. 

I would like to inquire how these small 
circles are placed in correct relation to 
existing center lines, no provision be'ng 
made on the type for this purpose. 

It is well known that it is impossible 
to scale to closer than, say, 0.01 in. the 
diameter of a circle, printed, or otherwise 
reproduced in ink, on account of the 
very appreciable width of the line; and 
as circles cannot be scaled with any de- 
gree of accuracy, closer than this limit, 
I question the expediency of attempt- 
ing to draw them to any closer figure. 
Circles as small as % or x in. may be 
drawn correctly to this limit with the or- 
dinary bow pen. For smaller circles I 
would suggest the self-adjusting bow 
pen and pencil. 

I have for some years been using an 
Alteneder instrument for this purpose 
and feel sure that if Mr. Heysler will 
add one of the instruments of any good 
make to his collection, he will save time 
and money. 

According to his method it is neces- 
sary to have a type character for every 
needed size, and then he has to use a 
constant width of line, whereas with my 
instrument both the diameter and thick 
ness of the line are adjustable. 

Philadelphia, Penn. J. H. Harris. 








To encourage the proper coloring of 
patterns in the foundry, the Treadwell 
Engineering Company, Easton, Pa., has 
prepared a card for free distribution 
showing the coloring of patterns as 
recommended at a joint meeting of the 
Steel Founders’ Society and the American 
Society for Testing Materials. Besides 
the black for core prints, red is used to 
indicate finished surface and yellow for 
rough surface. 
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Knife Shielding or Routing Machine 


For over 200 years, drilling for the 
shield, or routing, as it is called, for knife 
handles of bone, wood, ivory, celluloid 
and pearl, has been accomplished by the 
method shown in Fig. 1. Details of the 
apparatus employed are shown in Fig. 2. 

The operation in Fig. 1 consisted of 
cutting a cavity in the knife handle to 
suit the depth and shape of a plate al- 
ready made. In Fig. 2 the knife cover- 
ing is placed between projecting pins in a 
block, which is shown in the vise, Fig. 1. 
Over this covering is placed the die A, 
which is the shape the covering is to be 
cut. 

The strap and breast guard B are fast- 
ened around the operator’s body and the 
double drill C placed with the point in the 
guard B with the drill inserted in the die 
A. The bow D is then drawn across the 
drill C, a direct and reverse motion caus- 
ing the drill to cut into the knife cover- 
ing. Samples of a knife covering before 
and after routing are shown at E and F, 
respectively. A sample of the plate to 
suit the covering is shown at CG. 

During this routing the pressure nec- 
essary to produce the cut was applied 
by the operator pressing against the drill 
by means of the breast guard B. This, 
it is obvious, was injurious to health, 
all the reaction of the pressure coming 
directly on the body. 


THE New METHOD 


A machine for doing this work in a 
new way is shown in Fig. 3. The work 
table is placed at a convenient height 
for the workman, about 40 in. from the 


floor. Motion is transmitted to the ma- ° 


chine by a belt on a pulley placed near 
the table, this motion is then transmitted 
by a crank placed and fastened to the 
rear of the pulley to a connecting rod, 








Fic. 1. HAND ROUTING 


By G. P. Campbell 





A machine to perform opera- 
tions on a knife handle, which 
for over 200 years were accom- 
plished by hand. 


It increases production over 
200 per cent. and overcomes a 
danger to the health of the op- 
erator. 

















which, in turn, transmits it, by means 
of a lever fulcrumed near the top of the 
machine, to the spiral-threaded spindle. 
This produces a motion similar to that of 
a carpenter’s spiral screwdriver. At the 
lower end of this spiral-threaded spindle 


is the tool post, into which the drill is 
fastened. 


DETAILS OF THE MACHINE 


The machine has a vertical motion of 
the spindle A of about 8 in., and is in- 
tended to run at about 900 r.p.m. The die- 
holder bracket B is fastened to the front 
and its position can be changed by means 
of a screw passing through the machine 
frame and held by a threaded handle on 
the screw. This bracket has two cylin- 
ders C, in which are located the plungers 
D, to the base of which is fastened by 
means of bolts, the die required for the 
particular work in hand. 

The pressure for the plungers is fur- 
nished by springs at the upper end of the 
plungers, which are turned down to suit 
them. This spring pressure is slightly less 
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Fic. 4. MACHINE AT Work: TABLE Up 
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than the routing-drill pressure, and thus 
allows the die to adjust itself during the 
operation of routing. 

The die through which the routing 
drill E passes guides it to the required 
shape. The block F, upon which the die 
is held, is secured by projecting pins and 
the knife covering to be cut is held by 
bolts to the table of the machine, thus 
giving a firm and steady support for the 
work. The table is made so that it can 
be tilted ys in. either way, thus providing 
for a variation in the thickness of the 
knife covering. 





OPERATING THE MACHINE 


In front of the machine, under the 
table, is a shaft G set in the necessary 
bearings; on it is keyed a small pinion 
H, engaging into a rack fastened to the 
table. On the right-hand side of this 
shaft is a handle J. By moving it, the 
table can be either raised or lowered. 
At the left-hand side of this shaft is the 
belt-shifting arm K. By means of a bell- 
crank arm L, as the table is raised the belt 
is shifted automatically to the fast pul- 
ley and the routing drill begins to cut 
(see Fig. 4). As the table is reversed 
or lowered, the belt again shifts to the 
loose pulley and the machine stops (see 
Fig. 5). 

The halftone, Fig. 6, shows a number of 
routing drills used in ‘his machine, some Am.Macwinist 
being made in one piece-and“others be- 
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ing held in a holder which is placed in the 
tool post of the machine. Fig. 7 shows 
a few of the shapes produced on this ma- 
chine. Some of the dies used are shown 
at A, in Fig. 8. Various knife cover- 
ings at different stages of the routing op- 
eration are shown at A. 


SHARPENING THE DRILLS 


The line engraving, Fig. 9, illustrates 
the method of grinding the drill. With 
these attachments, the operator can obtain 
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Fic. 10. METHOD OF GRINDING CUTTERS 
the necessary cutting and clearance angle 
for the drill without using any gage. The 
engraving is self-explanatory, showing 
the details of the blocks and also the 
position they occupy on the grinding-ma- 
chine table. Fig. 10 shows the grinding 
of one of the drills. 








Frame Construction in 


Machine Tools 


Steel 


By ANDREW W. ROBERTSON 


The use of mild-steel plates and the 
vatious standard sections, rolled by the 
steel works, in the construction of ma- 
chine tools grows apace. The illustra- 
tions show some recent examples of this 
development. 

A coping machine to deal with the va- 
rious sections up to 12-in. I-beams is 
shown in Fig. 1. The flanges of all sec- 
tions are cut by the knife on the lever 
at the left, while the cope is completed by 
cutting the web in the vertical shear- 
ing knives in the center of the machine. 
The frame plates, 1% in. thick, are con- 
nected by turned steel bolts through a 
heavy cast-iron spacer, continued out- 
ward to form a seat for the 12-hp. mo- 
tor, which has a raw-hide and cast-steel 
gear to the shaft with the flywheel. 

Steel pinions and cast-iron wheels 
with cut teeth, 1%-in. and 2'4-in. pitcr 
with a ratio of 11:1 comprise the double 
gear operating the main eccentric shaft. 
One eccentric on this shaft gives move- 
ment to the cast-steel, pivoted lever car- 
rying the knives for cutting the flanges, 
and another eccentric operates a phos- 
phor-bronze piece fitted in the vertical 
slide working in a cast-iron bed and se- 
cured to the outside of the frame plate. 

The clutch on the main wheel is of the 
usual claw type operated from the front 
of the machine, a hole being drilled 
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through the center of the shaft to per- 
mit this. A foot movement, only, is pro- 
vided; the bent-angle lever for this, to- 
gether with the various gage and 
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Stripper adjustments, are clearly shown 
in ‘the illustration. 

A single-ended lever shearing machine 
to shear plates 1 in. thick is shown in 
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Fic. 8. VARious DIES AND KNIFE COVERINGS 
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Fic. 1. COPING MACHINE, STEE!I 


CONSTRUCTION 
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Fic. 2. SHEARING MACHINE, PLATE CONSTRUCTION 
Fig. 2. The reach of the gap is 30 in. The upper knife, which is a duplicate 


The frame plates are 1 in. thick and are 
securely riveted to channel bar spacers at 
the places indicated by the rivet heads. 
The lower knife is carried on a cast- 
steel base with a machined seat, which 
is secured to the frame by turned steel 
bolts and inner key dowels. 


of the lower, is 18 in. long and makes 
an angle of 11 deg. with the lower one. 
The cast-iron slide bed for the ram is 
checked into the frame plates and bolted 
to angles riveted thereto. The ram, the 
stroke of which is 134 in., receives its 
motion from the nose of a cast-steel 
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Fic. 3 
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Fic. 4 
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lever fulcruméd on a pin stationary in 
the frame. 

The lever tail carries a sliding bronze 
slipper which bears on an _ eccentric 
turned on the mainshaft. The shaft car- 
ries a cast-steel, machine-cut wheel with 
110 teeth, 134-in. pitch and 6-in. face, 
gearing with a 12-tooth pinion on the 
driving shaft, which has two flywheels 39 
in. in diameter and fast and loose belt 
pulleys. The speed of the machine is 
25 strokes per minute. No stop motion 
is provided on this machine. 


SHEAR FOR STEEL BARS 


A machine for shearing steel bars up 
to 2'4 in. in diameter is shown in Figs. 
3 and 4. The shear blades are arranged 
to deal with bars 214, 2, 1%, 1 and 3, 
in. in diameter. The upper blade is 
bolted to a cast-iron slide ram and the 
lower rests on the seat in the front 
mild-steel frame plate, which is 1 in. 
thick and secured to this plate by a front 
cover plate. Turned steel bolts with 
cast-iron spacers form the ways for the 
ram. 

This ram is moved by a bronze-bushed 
link of cast steel, which is operated 
from the eccentric shaft. Cast-steel 
bosses, fitted with bronze bushes and 
riveted to the frame plates, form the 
bearings for this shaft, to which is keyed 
a cast-steel, machine-cut wheel with 100 
teeth, 1'4-in. pitch, and 5-in. face. It 
gears with a 12-tooth pinion on the driv- 
ing shaft with the heavy flywheel 42 
in. in diameter. 


The cast-iron bearing bracket and its 
attachment to the frames, as well as the 
base plates and angles, are clearly shown. 
Steel bars in front and back of the shear 
blades form the stripper and the ad- 
justable length gage. A hand-stop block 
is fitted to the slide ram, which makes 30 
strokes per minute. 








Precautions for Safety 


Constant vigilance is the price of 
safety, and the plant or shop employee 
who is ever watchful has small need for 
liability enactments and workmen’s com- 
pensation laws. But as familiarity with 
danger breeds contempt for its presence 
the employee must be safeguarded; there- 
fore, it is necessary to compel employers 
to adopt safety measures and hold them 
liable for loss of life and limb. 

By the installation of safety de- 
vices the Pennsylvania R.R. decreased the 
serious injuries to its 33,242 shop em- 
ployees over 63 per cent. in ‘ten months. 
This achievement is due to the systematic 
methods advised by an insurance com- 
pany. 

Unless plant owners and employees co- 
operate in reducing the causes of acci- 
dents, the best state-made laws will fail 
of their purpose. 
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A Broader View 


A few years ago the executives of 
nearly *all mechanical industries were 
shop-trained men who had worked their 
way up through the manufacturing de- 
partments. Frequently, though not al- 
ways, the climb was by slow and pain- 
ful steps. It was then an accepted prin- 
ciple that the head of a business must 
be familiar with its most minute details 
to make it.a success. 

Today there is a tendency toward a 
decided change of front. There is a tend- 
ency to divide the responsibilities of suc- 
cess and failure between the engineering 
and administrative departments, and to 
assume that the latter need know nothing 
of the details of design and manufacture. 
Many firms are prospering under such 
new conditions. Even in production de- 
partments there seems to be this same 
tendency, which seeks to throw away the 
teaching of previous experience and to 
have technically trained men attack the 
problems anew from a supposedly un- 
biased viewpoint. 

We question whether this new method 
of organization can prove of lasting 
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value when carried out in its entirety. 
Anyone acquainted with the inner work- 
ings of both large and small manufactur- 
ing plants knows that money is continu- 
ally wasted in ways which any practical 
man would see at once and correct or 
avoid with ease. The business man 
claims that he has other and more 
weighty matters which demand his at- 
tention, and from their consideration he 
is enabled to make such large savings 
that the little practical matters sink into 
insignificance. He further says that he 
has practical subordinates who look after 
such matters. 

Admitting that even the small savings 
are well worth while and must not be 
overlooked in any organization seeking 
substantial success, we are brought. to 
this question: Is it not better when fol- 
lowing the new tendency to surround the 
technical executives with practical men 
who know the details of the business and 
can attend tu them? 

The so called practical man is perhaps 
characterized by a fondness for machines, 
tools, materials, and the inanimate forces 
of production. As representative of a 
class he is less interested in men and 
the living forces of production than in 
the former. This attitude has made the 
advent of the nontechnical business man 
necessary. The practical man and many 
of the technically trained should rea- 
lize that the best prizes slip away from 


them simply because they are so con-, 


cerned with mechanical problems that 
they cannot see other men in a true per- 
spective and meet them on a workable 
plane. 

It once was said that you could tell a 
blacksmith in a crowd of men by his 
scowl. This was supposed to come from 
his squinting at a fire all day long; but it 
is both unnecessary and unjust for a 
mechanic to be associated in the public 
mind with cranks simply because he is 
so thoroughly absorbed in his mechanical 
work, that he fails to meet others on a 
common ground. 

Yet, given a working knowledge of men 
and business affairs, success is much 
more likely if there is added a familiarity 
with the details of manufacture. Who 
does not know of executives who are ut- 
terly at the mercy of subordinates 
through a lack of first-hand technical 
knowledge and skill? Can a subordinate 
have real respect for a man in a superior 
position, who is superior only in some di- 
rections apart from the business carried 
on? 

There was a time when skill and the 
choice of materials constituted the en- 





tire working stock in trade of a manu- 
facturer. Goods were sold on quality 
only. Business conditions of today are 
such that a firm making the finest quality 
of goods might easily rust out before 
the public would discover its merits. In 
fact, established businesses sometimes 
find the American public too mobile in its 
fancies to remember them over night. 

Under such conditions it behooves the 
man who is fitting himself .for the new 
order of things to study his customers 
and his competitors as well as his man- 
ufacturing plant. This calls for a knowl- 
edge, on the part of technical and non- 
technical executives, of business affairs 
and manufacturing details, and on the 
part of the so called practical men, of 
manufacturing details and business af- 
fairs. 





The Factory Whistle 


What is the principle to follow in se- 
lecting a factory whistle? Should it be 
looked upon as merely something to 
make a noise and announce 7 a.m., 12 m., 
1 p.m. and 6 p.m., with occasional duty as 
a fire alarm, or is there another view- 
point ? 

We are told that a factory building 
should express something of the char- 
acter of its owners and managers. Should 
a factory whistle likewise express some- 
thing of the success and extent of the 
plant over which it sends out its sound 
waves? Should it be the voice of the 
shop? When a plant is new, small and 
beginning its growth, the whistle might 
have a shrill soprano tone, changing a 
little later to an uncertain baritone, as the 
business grew and finally reaching a 
resonant bass as mature success was 
achieved, to again change to a faltering 
falsetto as things began to slide down 
hill. 

Let this be as it may, the superintend- 
ent of < plant that had gone through the 
stages of growth outlined above until the 
deep-bass tone might seem appropriate, 
needed a new whistle, as the original one 
put on the plant when it was young had 
lost its voice. He sent for someone to 
advise him and was surprised to find that 
the whistle makers and salesmen, ap- 
parently, knew very little about the ap- 
plication of their product. When it came 
to the distance over which different 
stvles could be heard. one young whistle 
engineer had some data on how far the 
bark of a dog could be heard from an 
aéroplane. But the application of this 
information to the carrying power of a 
factory whistle is not self-evident. The 
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superintendent finally solved the problem 
by guessing—the course that most per- 
sons in the same situation have probably 
followed. 

In a little more serious vein, if any of 
our readers know how to select factory 
whistles will they kindly send in the rule 
or formula for publication? Incidentally, 
are factory whistles necessary, anyway ? 








New PuBLicATION 


THE HUMAN FACTOR IN WORKS 
MANAGEMENT. By James Hart- 
ness, M. E. 159 pages, 5x7% in. 


the McGraw-Hill Book 


Published by € 
Price, $1.50, 


Co., New York, N. Y. 
net. 

We are informed that there have been 
over 300 books published on scientific 
management, and we all know that the 
majority of these deal almost entirely 
with time and motion study, cost-re- 
cording methods, wage-payment systems, 
routing and planning departments, and 
in general what may be called the me- 
chanical side of the problem. 

With the exception of the book by Gantt, 
“Work, Wages and Profits,” the work 
under consideration is the only one to 
our recollection that deals with the 
human or largest side of the problem. 
Anyone who did not know that the author 
was at the head of a large and success- 
ful machine business, built up despite 
many adverse conditions, might be par- 
doned for looking at it as an ideal in- 
stead of a practical book. Those, how- 
ever, who have looked into the matter 
far enough to have obtained the broader 
vision, realize that the author comes 
very close to the keynote of the industrial 
problem, the welfare of the worker. 

Psychology has something of a terri- 
fying sound, but when we translate it 
into a study of the individual 
various phases and see how apparently 
trivial conditions affect him and his out- 
put, we can readily see that an un- 
derstanding of the human factor is far 
more important than all the rest com- 
bined. And this is the factor which is 
entirely overlooked by too many so called 
efficiency engineers. This is the point 
of the problem which Mr. Taylor does 
not seem to understand in the least and 
accounts for the antagonism which he 
has aroused in so many quarters. 

The author makes an extensive but 
interesting study of the value of habit; 
he shows that while repetition work is 
absolutely necessary in modern pro- 
duction, it need not be degrading if 
proper attention is paid to the individual 
and his surroundings. He contends that 
the reason scientific management has not 
been more successful is due to the in- 
ertia of habit of both worker and man- 
agemenf, and shows very clearly that 
success depends more upon the man 


than on the plan by which he is working. 
But while he dwells on the importance 
of studying and utilizing the habits of 


in his. 
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the worker, he also shows how it is 
possible to establish new and better 
habits by considering the matter from a 
thoroughly human standpoint, instead of 
looking upon the worker as a part of 
the machine, and laying down iron-clad 
rules of conduct or motion, contrary to 
the acquired habit of years. We quote 
a few paragraphs showing the trend of 
thought: 


The line of action should be one that 
takes into consideration the inertia of 
the human being, as to habit of thought 
There should be a constant 
effort. to improve conditions, but the 
progressive work should be prosecuted 
in keeping with the laws of inertia. 

It should recognize that some are hap- 
piest with the wholesome kind of work 
—work that gives their bodies’ the 
needed exercise, and is_ sufficiently 
fatiguing to bring on a desire to go 
home and get the pleasure of rest; that 
some are happier at clerical work; that 
others find their greatest pleasure in 
the skillful control of a machine or in- 
strument, while still others gain most 
in the study of intricate mechanism. 

All of these should be equally con- 
sidered. And last, but not least, the 
greatest thought should be given for the 
man who does not spend much time in 


and action. 


trying to solve all the problems, but 
who, nevertheless, is the most import- 
ant element to consider on account: of 
his representing the greatest number 
of men. The welfare of all men, from 


the Napoleons of industry to the newest 
recruit, should be so considered that 
each man should have the best work for 
which his endowment and general char- 
acteristics fit him. 

All through the book he dwells on the 
importance of finding the right place for 
every man, the improving of unfavor- 
able conditions, and the fact that both 
mind and body must both be considered 
in order to prevent a dissipation of en- 
ergies, and an unhappy state of mind. 

The book is divided into six chapters, 
which include the Value of Habit; the 
Inertia of Habit; the Different Views 
of Industrial Organizations; Increasing 
the Assimilating Capacity; Some Non- 
technical phases of Machine Design, and 
Machine Building for Profit. And while 
there are no iron-clad rules, or even so 
called principles, laid down, we believe 
that every thinking man who is con- 
nected with industry in any capacity will 
get more fundamentals of real manage- 
ment from this book than from any of 
those which attempt to prescribe a royal 
road to success. Following rules laid 
down by theorists who have for the most 
part little knowledge of the most import- 
ant factor—the human nature of the in- 
dividual—does not make for success. 








PERSONAL 


Horace Carpenter, formerly mechani- 
cal engineer for the Board of Water 
Supply of the City of New York, has 
been appointed general manager of the 
Coffin Valve Co., Neponset, Mass. 
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C. E. Coolidge, western representative 
of the Niles-Bement-Pond Co., has re- 
signed in order to take charge of the 
manufacturing equipment in the various 
plants of the U. S. Motor Company. 


F. J. Trinder has resigned his position 
of superintendent of apprentices with the 
General Electric Co., Schenectady plant, 
in order to accept the superintendency of 
the State Trade School of New Britain, 
Conn. 


F. P. Huston, until recently sales man- 
ager of the Kempsmith Milling Machine 
Co., Milwaukee, Wis., resigned that po- 
sition in order to accept one in a similar 
capacity with the International- Machine 
Tool Co., Indianapolis, Ind. 


Robert H. Fernald, professor of me- 
chanical engineering, Case School of Ap- 
plied Science, Cleveland, Ohio, has been 
called to the chair of mechanical engi- 
neering at the University of Pennsylvania. 
Prof. Fernald was also president of the 
Cleveland Engineering Society, and the 
change has necessitated his resignation. 








A Memorial for Thomas 


Newcomen 
A movement is on foot in Dart- 
mouth, Devonshire, Englahd, for the 


purpose of instituting a suitable memorial 
to the famous engineer and inventor, 
Thomas Newcomen, who was a native of 
that city. It will be recalled that he was 
the first to work out the idea of a piston 
in his atmospheric engine, which was the 
first piece of mechanism in which steam 
was used with practical success. 

It is strange that a memorial to New- 
comen has not hitherto been contem- 
plated. The present seems opportune, 
insamuch as this year is the bicentenary 
of Newcomen’s invention. 











Kelvin Memorial 


A general committee, representing the 
engineering societies of the British Em- 
pire and the United States, has been 
formed to carry into effect a proposal for 
the erection in Westminster Abbey of a 
memorial window to the late Lord Kelvin. 





National Metal Trades Better- 
ment Activities 


Most of our readers are acquainted 
with the scope and activities of the Na- 
tional Metal Trades Association, and a 
summary of its industrial betterment 
work, now published in pamphlet form, 
should prove of interest to those keep- 
ing in touch with developments of this 
nature. 

The pamphlet is ready for general dis- 
tribution through the association’s com- 
missioner, Robert Wuest, New England 
Building, Cleveland, Ohio. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by 


the editors 




















Horizontal Chord Boring 
Machine 


The halftone shows a machine built by 
the Newton Machine Tool Works, Inc., 
Philadelphia, Penn., and designed espe- 
cially for use in building the new Que- 
bec bridge. It shows one of a number of 
units when mounted on a long base. As 
a matter of convenience and economy 
the long sub-base is, in some instances, 
constructed of I-beams instead of cdst 
iron. " 

The chords upon which the machine 


The spindle is 6 in. in diameter, has 30- 
in. feed (with eight changes and hand 
control), is fitted with a No. 7 Morse 
taper (with drift and retaining key slots) ; 
it is of alloy steel and is fitted to the 
driving sleeve wormwheel by double key 
splines. Feed to the spindle is obtained 
by a steel rack fitted to the sleeve, and 
cuts may be started by hand by means of 
gear reductions; fast traverse by hand 
is provided for at A. 

The drive is by wormwheel having a 
bronze ring with teeth of steep lead, and 
a worm of hardened steel fitted with 














HORIZONTAL CHORD BORING MACHINE 


will operate range up to 7 ft. 10 in. in 
section, and weigh from 75 to 100 tons 
each. When operating on such work, the 
chords are placed on parallels supported 
by the long sub-base, and the machines 
adjusted on the base by power until the 
spindle is properly aligned for boring. 
The machine is then securely clamped 
and the table elevated against the chord 
to insure rigidity. 

On the heavy chords the boring is 
accomplished by traveling-head boring 
bars attached to the spindle sleeves by 
means of large flanges. Feed is ob- 
tained by a pendulum arrangement, and 
as the webs of the chords are equidistant, 
about 14- or 16-in., reversing, fast-power 
traverse to the heads is obtained in a 
very simple and inexpensive manner, that 
is, by the use of a square chuck mounted 
in an air drill. When boring smaller 
parts, the work is bolted to the elevating 
knee and the machine-spindle feeds util- 
ized. 


roller-thrust bearings; both are supported 
in a common bearing to eliminate chatter. 
The horn taking the feed thrust is also 
cast solid. Motion for the drive is taken 
from a General Electric motor attached 
to the rear of the head, either direct or 
through back gears to the wormshaft, 
on the end of which the reversible feed 
cone B is located; this in turn is belted 
to cone C. 

Motion for rapid traverse is taken from 
the motor pinion to the shaft D, which 
carries two loose pulleys connected by 
a clutch. The inner face has friction en- 
gagement for elevating the knee F 
through belt connection to the pulley G. 
The outer face has a tooth clutch, and 
the outer pulley connects by belt to the 
pulley H, for fast traverse of the entire 
unit on the sub-base. The base of each 
unit is planed on the end for the attach- 
ment of an extension if desired. 

Each base is entirely surrounded by an 
oil pan and is 20 in. deep. The working 


surface is 7 ft. 1 in. long by 48 in. wide. 
The knee has a finished top surface 28% 
in. wide, 7 ft. 10 in. long and has longi- 
tudinal grooves milled in it for the re- 
ception of parallels to preserve the fin- 
ished surface. In addition to the power 
movement, the knee can be elevated by 
hand from 8'2 to 28 in. from the spin- 
dle center to the top of the table. The 
distance from the center of the spindle to 
the base work-surface is 38'% inches. 
The alignment of the elevating knee is 
controlled by a vertical bearing on the 
head and by the yoke J. When the nature 
of the work demands, the knee and ele- 
vating screws can be readily removed, 
leaving a clear working surface on the 
base /. The maximum distance from the 
end of the spindle to the yoke is 74 in., 
and the yoke may be adjusted to any 
position within this length. The machine 
is driven by a motor running at 500 to 
1500 r.p.m. and the spindle speeds range 
from 7.33 to 29.33 r.p.m. The feeds 
range from 0.014 to 0.085 in. per turn. 
The material operated upon is nickel steel. 








Pneumatic Wood Carving 
Tools 


The illustrations represent a line of 
pneumatic wood-cutting tools especially 
adaptable for pattern-shop work, and re- 
cently developed by the Thomas H. Dal- 
lett Co., Philadelphia, Penn., along the 
lines of their standard stone-working 


| 
| 











Fic. 1. PNEUMATIC WooD-CARVING TOOL 




















Fic. 2. SECTIONAL VIEW OF LARGER SIZE 


pneumatic tools. The tools are designed 
to replace hand chiseling in the various 
branches of the woodworking industry. 
In Fig. 1 is shown one of the sizes 
made. It can be regulated for light or 
heavy blow of the piston either by placing 
the thumb over the exhaust hole or cut- 
ting down the air supply by means of a 
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stopcock in the hose. In Fig. 2 a sec- 
tional view of another size is shown. The 
head of the tool shown in Fig. 1 is 
locked by means of a pin and spring, 
whereas the size shown in Fig. 2 is 
locked by a ratchet and pawl. 

The piston is the only moving part, be- 
ing made of tool steel, and strikes as 
high as two and three thousand blows per 
minute, according to the pressure car- 
ried. The cylinder is of hardened steel, 
and in the case of the larger size is one 
solid piece. The bushing, inserted in the 
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held by the usual setscrew near the end 
but is also held by a gib which rests on 
it for nearly its entire length. When 
placed in the machine the tool-post screw 
impinges on the top of this gib and 
clamps the tool and holder. 








A Universal Miller 


The halftone shows a universal miller, 
built by the Rockford Milling Machine 
Co., Rockford, Ill. In this machine the 
front face of the column is finished clear 

















Fic. 3. PLUG AND SOCKET SHANK USED WITH TANG CHISEL 

















Fic. 4. PLUG AND SHANK USED WITH SOCKET CHISEL 


lower end of the barrel, is of hardened 
steel, and can be renewed when neces- 
sary. This bushing is made for the re- 
ception of a shank quarter-octagon in 
shape, instead of round, which feature 
has an important bearing on the work 
which can be accomplished with the tool. 

With this arrangement the chisel is 
held steady and secure without any effort 
on the part of the operator, permitting 
work to be done accurately and with 
perfect safety, which would be very dif- 
ficult if the bushing were round. It also 
presents the advantage in gouging or 
roughing work of tufning or twisting the 
chisel in order to split off or throw off a 
chip, by simply turning the tool, which 
could not be done with a round bushing. 

Figs. 3 and 4 show, respectively, a plug 
and socket shank used with a tang chisel 
and plug and shank used with a socket 
chisel. 

The air consumption of the 34-in. tool 
shown in Fig. 1 is approximately 4 cu.ft. 
of free air per minute and that of the 
l-in. tool shown in Fig. 2, 5 cu.ft. 


A Tool Holder 


The engraving shows a new tool-holder 
manufactured by the Double Grip Tool 
Co., Belleville, N. J. 











A Toot HOLDER 


With this holder the cutting tool may 
be as long as desired and of either round 
or square stock. The tool is not only 








to the top where it takes the form of a 
flange to which a flanged support for 
the overhanging arm is attached. This 
flange on the column also serves as a 
seat for the vertical and slotting attach- 
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ments, which are driven from the back 
end of the main spindle by gearing and 
a shaft through the hole in the upper 
part of the frame, and through which 
the overhanging arm is usually passed. 
As the attachments are located above the 
main spindle they will handle work to the 
full capacity of the machine. 

The machine shown is the No. 2 size 
and has a table 38x9 in. Fourteen feed 
changes are provided from 0.005 to 
0.157 in. per turn of the spindle. The 
vertical, long and cross-feeds are auto- 
matic and have a traverse of 18 in., 25 
in. and 7'4 in., respectively, 

The spindle speeds, with two-speed 
countershaft, are 16 in number, from 
22 to 309 r.p.m. The spindle is reamed 
Brown & Sharpe No. 10, the same as 
that of the dividing head, so that tools 
may be interchanged between these two 
spindles. The dividing head swings 
10% in. and the tailblock is offset so 
that end mills of large diameter can be 
used for squaring shafts, etc. 


A Tool Post Grinder 


The halftone shows a tool-post grinder 
manufactured by G. Horvath, 190 Hague 
Ave., Detroit, Mich. 

It consists of an angle plate which 
bolts to the tool slide. The vertical mem- 
ber of the angle plate is provided with 
a V-slide to which the spindle bearing is 
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fitted. Means are provided by screw 
and ball handle for adjusting the spindle 
height. 

The front spindle bearing is conical 
and the rear cylindrical, with means for 
taking up wear. The front end of the 
spindle is provided with a female thread 
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Foundry Chaplets 


The engraving shows a new type of 
foundry chaplet made by the Ideal Chap- 
let Works, Philadelphia, Penn. 

The chaplets are made from bright 
sheet metal of suitable. thickness, are in 

















TooL-POsT GRINDER 


so that extension pieces as shown to the 
left in the illustration, may be screwed 
in when internal work is to be ground. 
The rear end of the spindle is provided 
with a pulley to be driven from a drum 
overhead. 








A Die Stock 


The engraving shows a clever little 
self-contained guiding die stock known 
as the “Little Wonder” and manufactured 
by the J. M. Carpenter Tap & Die Co., 
Pawtucket, R. I. 

The. holes in the handle act as guides 
for the work and allow a large range by 
setting the handle on the size required, 
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A Die Stock 


making it possible to use 22 sizes of 
dies with the same stock. This method 
of guiding obviates the use of loose col- 
lets and gives a comparatively long sup- 
port for the work. 


one piece and can be bent to suit the 
work in hand. All chaplets of a given 
size are exact duplicates, so that with 
other conditions right the walls of cast- 





FOUNDRY CHAPLETS 


ings, where they are used to support the 
cores, will be of uniform thickness. The 
center stem is corrugated for stiffness 
and strength. The chaplets are made in 
two styles, as shown, with circular and 
rectangular heads, and in heights from 
Y% to 3 in., inclusive, rising by increments 
of % inch. 








Knobs for Jigs and Fixtures 


The line engraving shows one of three 
sizes of knobs used successfully for dri'l 
jigs, fixtures and similar work. In one 





KNOB FOR JIGS AND FIXTURES 


of the large machine shops they are made 
of malleable iron, and the screw etc., to 
which they are attached can be either 
screwed or driven into and secured by 
pin. 
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They are much cheaper than the ordi- 


nary screw with the knurled head, as 
straight bar stock can be used for mak- 
ing the screws. They provide a better 
grip for the hand, and being of malleable 
iron withstand the rough usage of the 
shop. 








Safety End for Shop Ladders 


The Lucas Machine Tool Co., Cleve- 
land, Ohio, in considering the safety of 
its men, has encountered the problem of 
preventing ladders from slipping on con- 
crete and other floorings. Not finding any 
device to suit its requirements, the one 
shown in the illustration was designed. 

This consists of the two steel side 
plates A, the roll B, the square stud with 
threaded ends C, and nuts and washers 
on each side to hold the stud in place. 

The roll B is beveled on the outer edga 





SAFETY END FOR SHOP LADDERS 


and has three sharp grooves turned in 
its circumference. It is then milled 
across the face to produce the sharp 
points shown. The hole through the 
center is squared to accommodate the 
stud C. 

The side plates are first drilled and 
then cut out with a square broach which 
is pulled through in two positions so as 
to make eight, square-cornered pockets 
to hold the ends of the square body of 
the stud in any desired position. This 
allows the roll to be turned in eight dif- 
ferent positions so as to present new and 
sharp points to the floor whenever it may 
be necessary to do so. 

These rolls are hardened and hold firm- 
ly on concrete and all other flooring, re- 
gardless of its oil-soaked condition. Al! 
the ladders in the Lucas shop are being 
equipped with this device. 








In forge work the substitution of pro. 
ducer gas for oil, illuminating and nat. 
ural gas is developing, although special! 
care is necessary regarding the methods 
vf application. Producer gas is economi- 
cal and does away with the dirt and 
smoke so prevalent in forge work when 
coal is used. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 














Meta, WorkKING 
NEW ENGLAND STATES 
The plant of the John S. Brown Machine 


Co., Newton Junction, N. H., was totally 
destroyed by fire July 27. Loss $5000. 
T. J. Heaphy, Montpelier, Vt., has 


awarded a contract for the construction 
ofagarage. The building will be two sto- 
ries in front and three stories in the rear, 
52x99 ft., of steel and concrete. 

The Griffen Wheel Co., manufacturer of 
iron car wheels, Chelsea, Mass., will en- 
large its plant by extensions to its foun- 
dry and machine shop. Noted June 6. 

The city of Lancaster, Mass., will erect 
an industrial school to cost $10,000. Man- 
ual training equipment will be required. 

The Pratt Drop Forge & Tool Co. has 
purchased the plant of the Duchame Tool 
Co. at Shelburne, Falls, Mass., and will 
erect a new addition 100x400 ft. and a 
forge building 40x40 ft. 

The Hendee Mfg. Co., manufacturer of 
motor cycles, Springfield, Mass., will 
build a new factory on State St. It will 
be six stories high, 300x45 ft., and will 
cost $84,000. 

The Lowell Rendering Co. is building 
an addition to its machine shop at South 
Lowell, Mass. 

The Duckworth Chain & Mfg. Co., 
Springfield, Mass., will erect a three- 
story brick addition, 60x40 ft., to its plant. 

We are officially advised that the Wo- 
burn Machine Co., Woburn, Mass., has 
purchased the plant of Grantham & Flan- 
agan, at Peabody, and will build an addi- 
tional shop. The company also plans to 
enlarge its plant at Woburn. 

The Worcester Pressed Steel Co., Wor- 
cester, Mass., has awarded a contract for 
the construction of anew plant. The cost 
is $7000. It will be of concrete, 100x100 ft. 
one-story high. * Noted June 20. 

The American Wringer Co., Woonsock- 
et, R. 1., is erecting a one-story brick and 
steel addition, 60x85 ft., to its mechanical 
roll department and a wood addition, two 
stories, 38x54 ft., to the office building. 
M. M. Flynn is supt. 

Cc. Barnum Seeley, Bridgeport, Conn., 
has awarded the contract for the con- 
struction of a 52x104 ft., concrete block, 
garage on State St. 

The New Departure Mfg. Co., manufac- 
turers of bicycle parts, Bristol, Conn., 
will build a three-story brick addition, 
180x60 ft., at its plant. 

The Stirling Pin Co., Derby, Conn., has 
awarded the contract for the construction 
of an addition on Housatonic Ave. and 
Third St It will be of brick, four stories 
high 50x25 ft. 

The A. B. Wilson Co., Hartford, Conn., 
has awarded a contract for the construc- 
tion of a new garage, at 341 Trumball St. 
It will be four stories high, 100x131 ft., of 
brick. 

The Blakeslee Forging Co., Southing- 
ton, Conn., has awarded the contract for 
the erection of a three-story, 30x160 ft., 
brick and steel, machine shop. 


MIDDLE ATLANTIC STATES 
The Eagle Wagon Works, Auburn, N 
Y., is receiving bids for a forge shop 95x 
65 ft., of brick and steel construction, 


which it will erect on South Division St. 
F. E. Swift is mer 

The contract to buiid a three-storv fac- 
tory, 210x50 ft., for the United States 
Hame Co., Buffalo, N. ¥Y., has been award- 
ed at approximately $55,000. Noted July 
18 


Frank R. Jones, of 312 Terrace St., Buf- 
falo, N. Y., will enlarge his machine shop 
at a cost of $3,000 

Plans are being completed for a factory 
building to be erected for the Niagara 
Marine Gasolene Motor Co., at Dunkirk, 
N. Y., which will move from Buffalo to 
that place. 


The Sanitary Can Co., New York, N. Y., 
will erect a factory at Niagara Falls, N. 
Y., from plans prepared by its engineer, 
H. M. Lowry, 447 West 14th St., New York. 
The building will be 251x128 ft., 2} stories 
and basement, of brick and steel. 

The Oxweld Acetylene Gas Co., Newark, 
N. J., will build a new reinforced concrete 
welding plant, 44x55 ft., on Frelinghuysen 
Ave. 

Frederick A. Phelps, arch., Newark, N. 
J., has prepared plans for a factory for 
D. S. Plumb, manufacturer of machinery. 
There will be a main building, three stor- 
ies and basement, 100x75 ft., and a one- 
story building, 41x22 ft. Noted June 13. 

Fire in the plant of the Newark Wire 
Works, Newark, N. J., caused a loss of 
$600. 

Carl Wolf, Newark, N. J., has awarded 
a contract for the erection of a plant on 
Plum Point Lane, to be used as a metal 
poems works. The plant will be 35x100 
t. 


Fire, on July 25, destroyed the physical 
testing laboratory of the Homestead Steel 
Works, Homestead, Penn., causing dam- 
age to instruments and machinery, esti- 
mated at $100,000. The building was com- 
pletely destroyed. 








{] 

Railroad buying is more in evi- 
dence than for several years. The 
largest inquiry is that of the 
Union Pacific, and this order, with 
those of the associated Harriman 
lines, will run close to $1,000,000 
in the totals, which include other 
shop equipment aside from ma- 
chine tools. These tools will not 
be for any particular shop or any 


new shop, but for general replace- 
the 


aa 


A. L. Lescher, Kutztown, Penn., is hav- 
ing plans prepared for a two-story garage 
to be erected on Schley St., near Main St. 
The building will be of steel construction 
with reinforced concrete and cement 
floors. 

The New Castle Steel & Iron Co., New 
Castle, Penn., recently incorporated with 
a capital of $100,000, is having plans pre- 
pared for a plant at New Castle. Edwin 
N. Ohl, Pittsburgh, is one of the incor- 
porators. 

J. H. Walker, 15th and Dauphin St., 
Philadelphia, Penn., has awarded a con- 
tract for the construction of a garage. 
It will be one story high, 84x55 ft., of brick. 


ments. and additions along 


various lines. 




















O Hon Herold, North Sydenham St., is 
the arch. 

The Carnegie Steel Co., Pittsburgh, 
Penn., has awarded a contract for the 


construction of a new building to be used 
for the manufacture of steel. The esti- 
mated cost is $12,000. 

Gerhard Brooks, Pittsburgh, Penn., has 
received a permit to erect a one-story 
garage on Brighton Road, 27th Ward. 

The Western Maryland R. R. will erect 
a new roundhouse at Hagerstown, Md. 
It will be of reinforced concrete and will 
cost $300,000. W.J. Bingely, Hagerstown, 
is 


SOUTHERN STATES 


The Ford Automobile Co. will build a 
garage at Richmond, Va., estimated to 
cost $25,000. Plans have been prepared 
by A. F. Huntt, Richmond. 

The Southern Spindle & Flyer Co., Char- 
lotte, N. C., contemplates enlarging its 
plant for the 
machinery. 


manufacture of textile 









O. H. Wienges has purchased a site with 
a 90-ft. frontage at St. Matthews, S. C., 
and will erect a building, a portion of 
which will be used as a garage by the Wi- 
enges & Culler Automobile Co. 


The Ware Shoals Mfg. Co., Ware Shoals, 


S. C., will build a three-story addition to 
its factory. The company manufac- 
tures sheetings, drills and prints. 


The Cannon Screen Co., recently incor- 
orated with a capital of $25,000, will es- 
ablish a factory at Americus, Ga. Jesse 
Cannon is one of the incorporators. 
W.N. P. Darrow contemplates the con- 
Geocities of a garage at St. Augustine, 
a. 


The Burrows-Tait Grubbing Machine 
Co. will build an assembly plant 60x200 ft., 
at Tampa, Fla. A machine shop will be 
installed in the new building. 

The Bell Estate, Knoxville, Tenn., has 
awarded a contract for a garage to be oc- 
cupied by the City Garage & Transfer Co. 

The Ford Motor Car Co., has closed a 
contract for the construction of a six- 
story reinforced concrete building on .- 
Union Ave. at the Southern Ry. crossing, 
Memphis, Tenn. The plant will be used 
as a distributing point for a large terri- 
tory in the South. Approximate cost, 
$85,000. 


The Bilbrey-Welch Spoke Co. will es- 
tablish a factory at Nashville, Tenn. The 
company is capitalized at $50,000. J. C. 
Bilbrey is pres. 

The Forbes Mtg. Co., Hopkinsville, Ky,, 
has purchased the machine shop of the 
Cayce-Jones Motor Co., and will enlarge. 

The Prowse Aeroplane Co. has been in- 
corporated with a capital of $25,000, and 
will build a factory at Hopkinsville, Ky., 
for the manufacture of aeroplanes. C. O. 
Prowse is pres. 


_L. R, Veatch, First and A Sts., Louis- 
ville, Ky., will install additional machin- 
ery and enlarge his plant for manufac- 
turing and repairing flour-milling ma- 
chinery. 

The Ames Motor Car Co., Owensboro, 
Ky., will build additions at its plant and 
install new equipment. F. A. Ames is 
pres. 


MIDDLE WEST 

The Portable Refrigerator Co., Akron, 
Ohio, incorporated for $10,000 by W. C. 
Brady, C. rady and F. Shaw, will 
equip a shop to make small refrigerators. 

The Cincinnati Motor Car Co., Cincin- 
nati, Ohio, maker of automobiles, will buy 
some new machine shop equipment. 

The Welbon Motor Car Co., Cincinnati, 
Ohio, incorporated for $25,000 by W. K 
Welbon, C. D. Wilson and others, 
equip a factory to make motor cars. 

The American Stove Co., Cleveland, 
Ohio, stove makers, will build an addition 
to its plant to cost $22,000. 

The National Lamp Co., Cleveland, 
Ohio, maker of electric lamps, has let the 
contract for the erection of a new large 
factory. 

The King Valveless Auto Whistle Co., 
Cleveland, Ohio, just incorporated for 
$25,000 by D. Fifield, G. Burrows and C. J. 
Lowrie, will erect and equip a factory to 
make a new type auto whistle. 

The J. A. Wigmore Co., Cleveland, Ohio, 
has awarded the contract for the erection 
of a three-story garage. Knox & Elliott 
1246 Rockefellow Bldg., are the archs. 
Noted July 25. 

The Vichek Tool Co., 10709 Quincy Ave., 
Cleveland, Ohio, is building an addition to 
its plant. 

The New York, Chicago & St. Louis Ry. 
Co. will enlarge its shops at Conneaut, 
Ohio. 

W. Hustwiler & Sons, proprietors of the 
Holgate Auto Garage, Holgate, Ohio, are 
erecting a large concrete addition to their 
building. e 

The Cincinnati, Hamilton & Dayton Ry. 
Co. will build a new round house at Lima, 
Ohio, and make other improvements. J. 
R. Greiner, Lima, is master mechanic. 


‘will 
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The Reynolds Aluminum Co., New 
Washington, Ohio, maker of aluminum 
castings, will buy new foundry equipment. 

The Willys-Overland Auto Co., Toledo, 
Ohio, will soon erect a large new addition 
to its machine shops. 

The Kent Machine Co., manufacturers 
of bottle machines, 870 Lindsay St., Tole- 
do, Ohio, is erecting a $7000 addition to 
its plant. 

The Ecothermal Stove Co., Warren, 
Ohio, will build and equip a plant to make 
a new type of stove. 

The Wedge Co., Zanesville, Ohio, has 
had plans prepared for a large brick addi- 
tion to its sales agency and garage at 
Sixth and MariettaSts. The new building 
will be 105x50 ft., two stories high. 

Mrs. P. K. Buskirk, Bloomington, Ind., 
will erect a garage. Love & Bollenbach- 
er, 134 South La Salle St., Chicago, IIlL., 
are archs. 

The plant of Reeves & Co., Columbus, 
Ind., will be enlarged. This concern, 
which makes farming implements of all 
kinds, recently passed into the hands of 
the Emerson-Brantingham Co. of Rock- 
ford, Ill. 

The iron foundry of the Insley Mfg. Co., 
Indianapolis, Ind., was destroyed by fire, 
July 19. 

The $100,000 addition being erected to 
the plant of the Warner Mfg. Co., Muncie, 
Ind., is nearing completion. Machinery 
to cost $400,000 will be instailed. Auto 
parts will be manufactured by the firm. 

The Paige-Detroit Motor Car Co., man- 
ufacturer of motor cars, Detroit, Mich., 


has taken over one of the United States 
Motor Co’s. plants at Liev and Larned 
Sts. This large factory will be devoted to 


the manufacture of Paige motors, the 
motor department being separated from 
the main plant on Baker St. 

& Tool Co., 


The National Twist Drill 
manufacturer of drills and tools, Brush 
St.. Detroit, Mich., is building a $10,000 


addition to its present plant. 

The Kerwin Machine Co., 69 Horburn, 
Detroit, Mich, is building an addition to 
- its plant. 

Louis Rosen, Detroit, Mich., will erecta 
one-story brick garage, 50x130 ft., to cost 
$3000. Albert Kahn and Ernst Wilby are 
assoc. archs., Trussed Concrete Bldg., 
Detroit. 

The Timken-Detroit Axle Co., Detroit, 
Mich., is having a $45,000 factory con- 
structed. Nettleton & Weaver, of De- 
troit, have charge of the work. 

The Abbott-Detroit Motor Car Co., De- 
troit, Mich., is having plans prepared for 
three additions to its factory, 24x254 ft., 
40x239 ft., and 40x244 ft., all one story. 
Estimated cost, $40,000. R. H. McKinley, 
463 Woodward Ave., Detroit, is mgr. 

The Central Mfg. District, 3400 South 
Center Ave., Chicago, Ill., will soon award 
contract for the erection of a welding 
shop on Jasper Place. The building will 
be 50x112 ft. one story, and will be leased 
by the Oxweld Acetylene Co., 122 South 
Michigan Ave., Chicago, Noted June 27. 

The repair shop. of the Gaines Automo- 
bile Co., 1702 South Michigan Ave., Chica- 
go, Ill., was damaged by fire, July 28. 
Loss, $3000. 


Work has started on the construction of 
the garage for W. H. Dexter, 1219 South 


Wabash Ave., Chicago, Ill N. M. Dunn- 
ing, 35 South Dearborn St., Chicago, is 
arch. 

H. N. Moody, Peoria, Ill., has secured a 


permit to construct a one-story brick 
garage at 2006 Main St., to cost approxi- 
mately $5000. 

A $35,000 concrete garage is soon to be 
constructed at the corner of Eighth and 


Wells Sts., Milwaukee, Wis., for the 
Brumder Estate. 
WEST OF THE MISSISSIPPI 


The Colby Motor Co., Mason City Iowa 
has acquired a site and will erect a brick 
and concrete garage, 64x110 ft 


The Waterloo Gasoline Engine Co.., 
Waterloo, Iowa, has awarded the contract 
and the work has been started on an ad- 
ditional building to its plant. The esti- 
mated cost is $10,000. 


Stroh & Calhoun, St. Louis, Mo., have 
leased a site at 3829 Bell Ave., and will 
erect a garage and repair shop. 


The Scullin-Gallagher Iron & Steel Co., 
St. Louis, Mo., is having plans prepared 
or a one-story addition to its plant. Es- 
imated cost, $25,000. 
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WESTERN STATES 


The Nampa Motor Co., Nampa, Idaho, 
is having pane prepared for the con- 
struction of a pressed brick and concrete 
garage on First St. 

The Ophir Silver Mining Co., Virginia 
City, Nev., plans to construct a new cya- 
nide plant near Virginia City. The esti- 
mated cost is $36,000. 

The Brennan Gyroscopic Monorail Mfg. 
Co., Seattle, Wash., has acquired a site at 
Seattle and will erect a large manufactur- 
ing plant. John Rosen, pres. of the Nor- 
thern Exploration & Development Co., is 
interested. 

The Armstrong Mfg. Co., Armstrong, 
Ore., manufacturer of machines for lum- 
bering, and various branches of the in- 
dustry, will build a plant at Armstrong 

} 1 


The estimated cost is $151,000. E 
Armstrong is pres. 

E. E. Allen, Los Angeles, Calif will 
erect a plant at El Segundo, Calif., for the 


manufacture of railway weed burners 


It will cost about $10,000. 

Alexander Stewart, Escondido, Calif., 
is having plans prepared for a commercial 
garage and machine shop to be erected 
on North Lime St., Escondido. 

The San Joaquin Light & Power Co., 
Fresno, Calif., is planning to erect a gar- 
age and machine shop at Fresno. The 
garage will be 62x150 ft. and the machine 


shop 100x150 ft. The estimated cost is 
$11,000. 

J. P. Shropshire, Glendale, Calif., will 
soon erect a commercial garage and ma- 
chine shop on Broadway, Glendale 

T. F. McClellan, Los Angeles, Calif., has 


taken out a permit to erect a commercial 
garage and machine shop -on Sunset 
Boulevard Hudson & Munsell, Stimson 
Bldg., Los Angeles, are the archs. 


W. V. Caldwell and H. B. Bailey are 
erecting a brick garage at West Phila- 
delphia and Newlin Aves., Los Angeles, 


Calif. The estimated cost is $10,000. 

A. P. Southworth, Los Angeles, Calif., 
will erect a commercial garage and repair 
shop on South Flower St., Los Angeles, 


to cost $9000 A. O. Very, Mason Build- 
ing, Los Angeles, is the arch 
W. L. Riley, Los Angeles, Calif., is plan- 


ning the erection of a commercial garage 
and machine shop on West Second St., 
Los Angeles 

Paul Dedford, Pasadena, Calif., is hav- 
ing plans prepared for the construction of 
a public garage on Center St. 

The Pomona Mfg. Co., Pomona, Calif., 
manufacturer of the Pomona pump, will 
erect a new manufacturing plant at Po- 
mona Robert H. Orr, State Bank Bldg., 
Pomona, is preparing plans. 

The Central California Traction Co., 
Stockton, Calif., will double the capacity 
of its shop at Stockton, and will erect a 


plant to manufacture its own rolling 
stock. 
CANADA 
The British Columbia Electric Co. has 


acquired a site at New Westminster, B 
C., and will erect car shops to cost about 
$75,000. 


The, Malleable Iron Co., Amherst, N. S., 
is having plans prepared for the construc- 
tion of an addition to its rolling mills It 
will also equip a plant for the manufac- 
ture of car bolsters. 


The Spring Axle Co., King and Pine Sts., 
Gananoque, Ont., will erect a new factory 
for the manufacture of automobile 
springs. 


The Nova Scotia Steel & Coal Co., Hali- 
fax. Ont., plans to install a number of 
steel presses capable of handling ingots 
up to 50 tons in weight. 


The Brown Boggs Mfg. Co:, Hamilton 
Ont., manufacturers of tinsmithing and 
machine shop tools, has purchased a site 
and will have plans prepared at once for 
an addition to its factory The estimated 
cost is $100,000. 


J.S. Russell, arch., 21 Downie St., Strat- 
ford, Ont., is receiving bids for the con- 
struction of a factory for the McDonald 


Thresher Co The estimated cost is $50- 
000 

The Bowden Machine & Tool Works 
Orillia St., Toronto, Ont has had plans 
prepared for the construction of a new 


machine shop N. H. Bradley, 298 Rox- 


ton Road. Toronto, is arch 
The Elliott Wood-worker Co Ltd To- 
ronto, Ont recently incorporated with a 


capital of $40,000, plans to build a plant 
for the manufacture of wood working ma- 
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The incorporators are: William 


chinery. 
Elliott and Armour A, 


A. Elliott, Glen W 
Miller 

The Hull Electric Ry. Co 
will equip a new repair shop 


Hull, Que. 








New INCORPORATIONS 


METAL WORKING 
The following companies have been in- 
corporated to manufacture: 


The American Car & Foundry Co., Au- 
gusta, Maine; car equipments. Capital 
$100,000. Incorporators: R. 8S. Buzzell, E. 
J. Pike and C. L. Andrews, all of Augusta. 

The Universal Ventilating Co., Augus- 
ta, Maine; ventilators. Capital $4000. In- 
corporators: R. 8S. Buzzell L. J. Coleman 
and C. L. Andrews, all of Augusta. 

The National Self-Locking Clothespin 
Mfe. Co., Kittery, Maine; self locking wire 
clothespins and machines. Capital $500,- 


000. Incorporators: George Libby, Bos- 
ton, Mass., George Burnham and Elmer 
Burnham, Kittery, Maine. 

Boston Gas Generator Co., Portland. 


Maine; machines for the manufacture of 


gas Capital $15,000 Incorporators 
Clarence A. Baker and David E. Moulton 
The Elliott Motor Engine Co., Boston, 
Mass.; engines. Capital $300,000. Incor- 
orators: Gilbert R. Elliott, Dorchester, 
‘rank P. Harris, Waltham, and W. C. 


Cogswell, Barristers Hall, Boston, Mass. 

The Monarch Direct Electric Trans- 
former Co., Brooklyn, N. Y.; electrical ap- 
paratus. Capital $100,000. Incorporators: 
Richard J. Ward, Dakota Ave., Richmond 
Hill, N. Y., Alix A. Lambert and Fred- 
ory Lambert, 415 AdelphiSt., Brooklyn, 


The Paragon Metal Cap Co;, Brooklyn, 
N. Y.; metal caps and stoppers for bottles 
Capital $10,000 Incorporators Martin 
King, 301 West 100th St., J. George Metz. 


319 East 57th St., New York, N. Y., and 
owe R. N. Garvalho, Far Rockaway, 
N.Y : 


The Pieper Machine Co., Buffalo, N. Y.: 
vending machines Capital $10,000 In- 
corporators : Erwin Pieper, Ralph J. Quale 
and H. W. Allen, Buffalo 


William Strathmann, Inc., Boro. Man- 
hattan, N. Y.; motors and engines. Capi- 
tal $5000 Incorporators: William Strath- 
mann, 2906 Broadway, Herman C. Birke- 


meyer and John H 
way, New York, N 

The Jackson Diamond Saw & Drill Co., 
Boro. Manhattan, N ’.; tools for cutting 
and boring Capital $100,000 Incorpora- 
tors: Forrest S. Chilton, 1657 East 21st 
St., Thaddeus A. Jackson, 405 Third Ave 
Brooklyn, and Edith L. Parker, 205 West 
95th St., New York, N. Y 


Semken, 2794 Broad- 
Y 


The Unsurpassed Lock Co., Boro. Man- 
hattan, N. Y.; locks Capital $10,000 In- 
corporators: John McLaren, E. J. Forhan 

New 


and F. B. Knowlton, 154 Nassau St., 
York, N Y 

The Pennsylvania Tank Line, 304 Mar- 
ket St., Camden, : ; Passenger and 
freight cars, car trucks and wheels. Capi- 
tal $100,000 Incorporators: H. B. Gilland 
J. F. Schrader, Philadelphia, Penn., and 
F. A. Kuntz, Camden, N. J. 

The Garrison Gasoline Engine Special- 
ties Co., 304 Market St., Camden, N. J.: 
gasoline engines and devices Capital 
$125,000. Incorporators: F. A. Kuntz, F 
S. Saurman and F. 8S. Muzzey 

The Twinvolute Pump & Mfg. Co.. Irv- 
ington, N. J pumps. Capital $125,000. 
Incorporators F.C. Prindle, Washington, 
dD. Cc } Fish, Newark, N.J.,and J.B. 
Ket« ham, NewgY ork, N. Y¥ 

The Wright Mfg. Co., 70 Morris Ave 
Newark, N. J metal novelties Capital 
$100,000. Incorporators: C. H. Wright. F. 
W. Coerdes and A. F. Wright, all of 70 
Morris Av 


The J. P. S. Sales Co., 174 Union Bldg 
Newark, N. J.; iron, steel, manganese an 
copper Capital $215,000 Incorporators: 
George D. Mulligan, 71 Washington St 
H. L. Koenig, 416 Ridge St., Newark, N a 
and L. B. Campton, 194 Oakwood St., 
Orange, N. J 

The Vesta Mfg. Co., Oak and Erie 
Aves., Rutherford, N. J.: water heater and 


hardware Capital 
tors: Edward A. Brown, 2 Elliott Terrace. 
Rutherford, S. Cohen, 135 Broadway, and 
Samuel Ginsberg, 600 West 168th St.. New 
York, N. ¥ 

The 
castle 
steel 


$10,000. Incorpora- 


Newcastle Steel & Iron Co New- 
Penn cars and parts of cars of 
and iron, nuts, bolts, chain w heelg 
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The McDaniel Milling Co., McDaniel, 
Ky., contemplates installing additional 
milling machinery. 

The mill on Canal St., Petersburg, Va., 
owned by the Virginia Ry. & Power Co., 
and operated by the Cockade City Mills 
Co., manufacturer of cotton goods, was 
destroyed by fire, July 24. Loss, $25,000, 
partly covered by insurance. 

C. E. Sinsel contemplates the construc- 
tion of a factory at Grafton, W. Va., for 
the manufacture of concrete blocks. 

The plant of the Wellsburg Glass Co. 
Wheeling, W. Va., was completely des- 
troyed by fire, July 23 

The Elba Mfg. Co., Charlotte, N. C., 
manufacturer of cotton seed oil, will 
build an addition to its mill The building 
will be 80x220 ft., and will run parallel to 
the present plant. Estimated cost, $100,- 
000 Noted June 5. 

A contract has been awarded for a 
brick addition, 40x32 ft., at the Young 
Hartsell Mills, Concord, N. C 

The American Hosiery Mills Co., Ker- 
nersville, N. C., will rebuild its mill, re- 
cently destroyed by fire. Plans call for 
a mill-construction building, 60x225 ft., 
estimated to cost $25,000. Noted May 16 

The City of Raleigh, N. C., contemplates 
the construction of a refrigerating plant. 

The Rosemary Mfg. Co., Roanoke Rap- 
ids, N. C., will build an addition to the 
weave room at Mill No. 1, and is consider- 
ing the construction ofanew mill. Noted 
Apr. 18. 

The Sanford Cotton Mills, Sanford, N. 
C., will install 15,000 spindles and accom- 
panying equipment 

The saw mills and lumber yard of the 
Guilford Mfg. Co., Troy, N. C., were des- 
troyed by fire, July 23 Loss, $50,000 

The Independent Ice Co., Wilmington, 
N. C., has awarded a contract at $45,400, 
to build a cold-storage plant at Second 
and Campbell Sts. The building will be 
of concrete, five stories. Plans were pre- 
pared by Joseph F. Leither, Wilmington 
Noted May 9 

The plant of the Trexler Lumber Co., 
Allan, S. C was destroyed by fire, July 
26 Loss, $60,000, partly covered by in- 
surance. 

The directors of the Toxadway Mill, An- 
derson, 8S. C., are having plans akg pared 
for increasing the capacity of t plant 

The plant of the Blakeley Variety 
Works, manufacturers of toys, Blakeley, 
Ga., recently destroyed by fire, will be re- 
built The loss was $8500, covered by in- 
surance 

Armour & Co., Chicago, Ill., are consid- 
ering the construction of a fertilizer fac- 
tory at Macon, Ga., estimated to cost 
$250,000 

The Rock Island Sponge Co. will soon re- 
ceive bids for the construction of a fac- 
tory at Carrabelle, Fla The building w om 
be 100x156 ft., of mill construction. L 
Benton, Monticello, Ga., is pres 

The Bay Biscayne Canning Co., Miami, 
Fla., will establish a cannery. C. T. Me- 
Crimmon is interested in the company 

The Tampa Box Co., Tampa, Fla., will 
rebuild its factory, recently burned ata 
loss of $40,000. 

The Albertville Steam Laundry, Albert- 
ville, Ala., was destroyed by fire, July 22 
Loss, $8000. 

The K-C Lumber Co., Lucedale, Miss., 
has awarded a contract for the construc- 


tion of a cannery, 48x160 ft of mill con- 
struction, estimated to cost $7000 
The Excelsior Lumber Co., Sturgis, 


Miss., contemplates the construction of a 
mill and box factory, estimated to cost 
$20,000. W. T. Pride, Memphis, is pres. 

Houston & Liggett, Columbia, Tenn., 
are purchasing equipment for installation 
in their pencil factory 

The George Peabody College for Teach- 
ers, Nashville, Tenn., will purchase wood- 
working equipment, machine tools, etc., 
for installation in a manual training de- 
partment Bruce Payne is pres 

The Master ille Fertilizer Co. willerecta 
plant in Nashville, Tenn., for the manu- 
ufacture of commercial fertilizer. The 
company is capitalized at $15,000. John 
A. Bell, Hamilton Parks and others are 
interested 

The flour mill of the Portland Milling 
Co., Portland, Tenn., was damaged by 
fire, July 23 Loss, $1200, partly covered 
by insurance. 

The Piano Player Co. will establish a 
factory in Covington, Ky. The Industrial 
Club of Covington will furnish additional 
details 

C. Childers, Campton, Ky., isin the mar- 
ket for sawmill equipment 
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Lewis Planing 


The plant of the John 
} i c was destroyed by 


install a canning plant, to handle toma- 


beans and peas. 
Dyeing & Finishing 
, Ky., have been granted 
a permit to build a factory on the site oc- 
orpiee by _the present plant, 
Estimated cost, 


The Blue grass Conde nse d Milk Mfg. 
Shepherdsville, 
with a capital of $75 > ,000, 


wood-working 


is having plans prepared for a four- 
brick addition to its plant at Spring 
Dodsworth St 


incorporated 


equip a plant to make auto tires and other 


An explosion 


larging its plant 


build an addi 


with $50,000 capital, 
rand make artists’ 
incorporators 


* grain elevator of George 


The Detroit Sulphite Pulp & 


a $6000 addition to its present plant 
to cost $65,000 


willerect a seven-story 
Dix and Sangnenen ¢ Sts 


will build a five ~atol \ 
r at 1308-20 Elston 


rain elevator of 
been damaged by 


*was damaged by 
nited Cold Storage 
prepared for alterations to its plant 


>) at of Keller 


MISSISSIPPI 


have a capacity 
Brenton & McCall and 
machine sheds of Jamison & 
» destroyed by 


= , occupied by the 
Tile & Mantel Co., 
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The Robert M. McCandlish Engineering 
Co., Inc., Kansas City, Mo., is preparing 
plans for an abattoir and stock yards at 
El Paso, Tex., estimated to cost $1,500,000. 
There will be eight buildings and a ter- 
minal railroad connecting with all the rail- 
roads entering El Pase. There will be a 
stock exchange, a power plant, an ice 
plant, a killing house, a byproducts build- 
ing, a soap factory, a warehouse, and a 
stable. 


WESTERN STATES 


The Raw son-Works Lumber Co Lewis- 
ton, Idaho, willerect a woodworking plant 
at Lewiston 

The sawmill, shingle mill and wood- 
working plant of the Reliance Lumber 
Co., Alder, Wash., were destroyed by fire 
Loss $150,000 

The sawmill of Broughton & Eager, near 
Dayton, Wash., was recently destroyed 
by fire with a loss of $7,000 C. E. Brough- 
ton and E. Eager, Dayton, are the owners 

The Stephens & Bird Lumber & Logging 
Co Everett, Wash has purchased tim- 
ber interests near Monroe Wash., and 
will erect a number of large mills 


T he Antioch Paper Mill Co Antioch, 


Calif plans to install new machinery to 
cost about $40,000 A. H. Dougall is supt 
Lee M. Vance, Davis, Calif willerect a 
plant at Davis for the manufacture of 
concrete posts 
I. L. Petermar Longbeach, Calif has 


acquired a site on the Longbeach Harbor 
tract, and will erect an oil refining plant 


T he Lor rheac h Sush & Door Co Long- 
beach Calif will erect a building, ad- 
joining its present plant, for the manu- 


facture of wall beds 
The Federal Rubber Mfg ('o Los An- 


geles, Calif ix Dlanning to double the ca- 
pacity of its factory at Cudahy Calif 
near Los Angeles 

Fred Martir Pomona, Calif. will erect 
a plant, at Pomona forthe manufacture of 
a vulcanizer for automobile tires 

The Western States Porcelain Ware Co., 
Richmond Calif recently incorporated 
with a capital of $100,000, has acquired a 
site at Richmond, and will erect a plant 
forthe manufacture of porcelain ware and 


bath tubs Phe nceorporators are: R. 7 
Tysor C. P. Overton and James Tysor 

The Lemon Beer Co., San Diego. Calif 
will erect a plant at San Diego for the 
manufacture of a lemon beer syrup E 
S. Macey, Ernest Wisehart, and S. F. Ba- 
lentine are interested 

The Whiting Wrecking Co., Los Angeles 
Calif is preparing plans for a woodwork- 
ing plant and storage buildings to be er- 
ected or t he harbor front at the foot of 
Sampson St., San Diego, Calif The esti- 
mated cost is $75,000 BE. A. Kavanaugh 
Is Mme! 

The planing mill and tank factory of 
George Windeler, 144 Berry St.,San Fran- 
cisco, Calif was damaged by fire July 21 


Loss $28,000, partly covered by ingurance 

The brick yard plant of John Apperson, 
near Willows, Calif was destroved by 
fire Loss $5000 


G. Fuller and associates, Portland, Ore., 
willerect a condensed milk plantat Yreka 


Calif The estimated cost is $12,000 
CANADA 

The Prince Rupert F ish & Cold Storage 
Co., Prince Rupert, B. ¢ in planning the 
erection of a large cold storage plant at 
Prince Rupert Fr. S. Evans is interested 

Taylor & Co., Yarmouth, N. S., manu- 
facturers of shoes, plan to double the 
capacity of their plant and to install new 
machinery Plans are being prepared 

The Jones Furniture Co's factory at 
Dundas, Ont which was Sa al dam- 
aged by fire with a loss of $4),000, will be 
rebuilt New machinery will be installed 


Mitchell & Wilsor Gananoque Ont., 
plan to double the capacity of their wood- 
working plant and to install complete new 
equipment 

The Dominion Linen Mfg. Co Guelph, 
Ont is having plans prepared for a new 
linen mill The estimated cost is $40,000, 
Colwil' & Tanner, Guelph, are the archs. 

The Superior Match Co., Owen Sound, 
Ont... will build a new factory at a cost of 
about $25,000 


’ The Union Brick Co., will equip a new 


plant at Streetsville, Ont to cost about 
$250,000. J. W. Monk, 548 Markham St., 
Toronto, Ont., is mgr 
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State experience, 
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Engine ering Soci 
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competent to design and make Seas forge. 
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Dies light and medium work. No dies 
over 10’ x10”. Box 649, Am. Mach. 

FLOOR AND VISE HANDS at once. 
Those experienced in machine tools pre- 
ferred. ood pay to good men. Ad- 
en Niles-Bement-Pond Co., Plainfield, 

ENAMELER to take entire charge of an 
enameling shop. Must have. executive 
ability and know how to handle help. Give 
references. Address Manager, Box 656, 
Am. Machinist. 


TOOLMAKER experienced on model, 
experimental work, special automatic 
machinery and metal patterns. The S. 
S. White Dental Mfg. Co., Prince -Bay, 
Staten Island, N. Y. 

VISE HANDS accustomed to machine 
tool work. Steady work, desirable loca- 
tion, modern shop. Write stating age, 
married or single, experience. Gisholt 
Machine Co., Warren, Pa. 

DRAFTSMAN AND DESIGNER fami- 
liar with general machine design for work 
on steam tubines Give full details of ex- 
eee. references and Salary desired. 
tngineer, P. O. Box 851, Trenton, N. J. 

DRAFTSMAN with some experience on 
Structural Steel, experience in piping, 
brick-work and other subjects aise de- 
sirable. Neat tracer also wanted. Wes- 
tern New York. State salaries. Box 652, 
Am. Machinist. 

SALES MANAGERS — One reliable 
high-class man for every state in the 
Union; exceptionable opportunity; large 
commissions; new machine; no arth 
tion; write for information. Box 662 
Am. Machinist. 

ASSISTANT FOREMAN—Competent, 
familiar with medium and heavy steam 
engine manufacture. Must be first-class 
mechanic and good production man. 
State salary wanted and full details. Box 
585, Am. Machinist. 


ASSISTANT FOREMAN for a foundry 
producing a line of light grey iron cast- 
ings. A man whose duty it will be to dis- 
cover the causes of defective work and 
remedy same. State age, salary expected 
and references. Box 654, Am. Machinist. 

MECHANICAL DRAFTSMAN, experi- 
enced in the design of tools for sheet metal 
drawing, cutting and forming. Must be 
good practical man. State experience, 
salary expected and when available. Ad- 
dress Mr. Jensen, 572 Potomac Ave., Buf- 
falo, N. Y. 

SALESMAN, visiting the automobile 
and machinery manufacturing trades to 
take up a well introduced case-harden- 
ing material adopted by leading con- 
cerns, as a side line on a commission 
basis. Address “Case Hardening,” Box 
658, Am. Machinist. 

SUPERINTEN DENT,experienced,com- 
petent, for independent match factory, 
capable of organizing and directing every 
department, including building machin- 
ery. Opportunity for right man. State 
fully your qualifications, previous experi- 
ence and reference which will be held 
confidential. Address ‘‘Matches’’ P. O. 
Box 718, N. Y. City. 

ACCOUNTANT AND PURCHASING 
AGENT—In a machinery manufacturing 
business—an office manager, accountant 
and purchaser of materials; must have 
practical knowledge in all these respects, 
including cost accounting; state age, 
qualifications, experience and salary ex- 
pected. All applications confidential. 
Address Box 643, Am. Machinist. 


DRAFTSMAN, between 20 and 30, ex- 
perienced in detailing steam engines, 
hoisting machinery, and taking off 
weights of material; one with experience 
on typewriter preferable, as leading 
man in small engineering office, and to 
assist with correspondence; state age, 
nationality, salary, and when available. 
Address Box 671, Am. Machinist. 


EXPERIENCED MAN on models of 
small electrical work; must be a quick 
and accurate workman and capable of 
making original models in proper form 
for economical manufacturing; steady 
job and pleasant situation for a man 
who can make good; state experience 
and salary. Wirt Electric Specialty Co., 
Armat and Lena Sts. Germantown, Phil- 
adelphia, Penn. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, hammermen and black- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 




















August 8, 1912 


OPERA'TORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention raee panes. Lanston 
Monotype Machine Co., Philadelphia. 

SUPERINTENDENT—first class’ to 
take charge of old established factory 


manufacturing large line of nickel plated 
household table and kitchen ware. Must 
have experience in the working of sheet 


er, brass and aluminum, 
handling of help, and be able to produce 
at lowest possible costs. In answering 
enclose references, state age, experience, 
where present employed, and length of 
service in present position. All answers 
treated strictly confidential, and refer- 
ences will be returned. State salary ex- 
pected. Address ‘‘Manufacturer’’ Box 
‘591, Am. Machinist. 

ASSISTANT SUPERINTENDENT, tho- 
roughly experienced, under 45 years old, 
to take charge in manufacturing estab- 
lishment in an eastern State, making a 
specialty of sheet metal stampings princi- 
pally for automobiles, including heavy 
and difficult drawing and forming work. 
Only a man who has had a number of 
years experience in this line of work and 
is temperate in his habits, thoroughly re- 
liable, capable of handling men and get- 
ting out the work satisfactorily will be 
considered. Position is a very desirable 
one with a splendid future for the right 
man. Address, Manufacturer, Sheet Met- 
al Stampings, Box 590, Am. Machinist. 


metals, cop 


WESTERN STATES 


TOOL DRAFTSMAN, first class, one 
that has served his time in the machine 
shop. Box 607, Am. Machinist. 

INSPECT OR—Experienced, for auto- 
mobile work. Please state experience, 
age and wages expected. Box 601, Am. 
Machinist. 

DRAFTSMAN—first-class 
man with shop experience. 


mechanical 
Age not un- 


der twenty-eight years. Box 592, Am. 
Machinist. 
TOOL DESIGNER AND DETAIL 


DRAFTSMAN thoroughly familiar with 
small tools and fixtures. Dalton Adding 
Machine Co., Poplar Bluff, Mo. 


FOREMAN for sheet metal depart- 


ment; expesience in automobile parts 
necessary; permanent position for the 
right man; state experience and salary 


expected. Box 667, Am. Machinist. 

STENOGRAPHER with factory exper- 
ience in time rate or piece rate setting. 
His work will be directly under the fac- 
tory superintendent collecting time rate 
of all machine operation. Box 608, Am. 
Machinist. ; 

SUPERINTENDENT for motorcycle 
factory located in central west producing 
a strictly high grade machine. Applicant 
must have a thorough knowledge of mo- 
torcycle manufacturing problems and be 
especially expert on motors. Only a high 
grade man wanted, and one able to get 
out work strictly according tolimits. Ex- 
cellent opening for man who can produce 
results. State previous experience fully 
and indicate salary expected. Box 632, 
Am. Machinist. 

INSTRUCTOR in shop work atthe state 
Univérsity of North Dakota, Grand Forks, 
North Dakota Candidate to receive con- 
sideration must send photograph, refer- 


ences and full particulars as to age, nat- 
ionality and color, and state scholastic 
training and practical experience. He 


must be a good machinist, blacksmith 
and patternmaker and have some knowl- 
edge of foundry practice. Only A-1 men 
will be considered. Salary $1000 to $1200 
for the college year Address Calvin H. 
Crouch, Dean, Grand Forks, North Dak. 
MEN WANTED—Because of the rapid 
growth in our business we are con- 
stantly on the lookout for keen, able and 
practical men in the various depart- 
ments of our works: for men above the 
average such positions offer splendid 
opportunities; in addition to our assem- 
bling rooms, we operate our own ma- 
chine shops, drop-forge plant, foundries 
and bedy works and invite correspond- 
ence from men whose experience con- 
vinces them that their ability is above 
the ordinary; one-third of our present 
employees have been with the manage- 
ment of this company from eight to 
26 years. Address factory manager, the 
Thomas B. Jeffrey Co., Kenosha, Wis 
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Positions WANTED 


NEW ENGLAND STATES 


Man with experience and education 
wishes an opportunity to teach pattern- 
making, foundry, machine work and me- 
chanical drawing in college or high 
school. Box 650, Am. Machinist. 

YOUNG MAN, 29 years old, nine years 
with present employers, wishes to make 
change; familiar with modern shop 
methods, cost keeping, etc.; can handle 
help; best recommendations. Box 660, 
Am. Machinist. 

SUPERINTENDENT or general fore- 
man desires change; practical mechanic, 
draftsman and estimator, with consider- 
able selling experience ; capable of as- 
suming full charge of shop manufactur- 
ing machinery or sheet-metal pressed 
goods. Box 661, Am. Machinist. 

MANAGER—tTechnical graduate, with 
six years’ experience, four in the shops, 
offices and sales department of one of 
the largest machinery firms, two years 
as industrial engineer specializing in 
costs and production, systematizing, or- 
ganizing and executive work, desires po- 
sition as manager of a small manufac- 
turing business, where experience, en- 
ergy and personality will count, in re- 
ducing costs, increasing profits, and 
building up a live growing concern; 
will be at liberty September 1; immedi- 
ate correspondence solicited. Box 644, 
Am, Machinist. 


MIDDLE STATES 


DRAFTSMAN AND DESIGNER, ex- 
perienced special and automatic ma- 


chines, wishes to make change. Box 664, 
Am. Machinist. 

GENERAL SUPERINTEN DENT—Pro- 
gressive, experienced, capable executive; 
preven ability in large jobs. Address H. 
jell, 180 Montague Place, South Orange, 
N..d. 

EFFICIENCY ENGINEER, production, 
costs; able intellectually and practically; 
aggressively active and original; wants to 
grapple with big problems. Box 634, Am. 
Machinist 

HIGH-GRADE MACHINIST-toolmak- 
er-foreman-manager would like to corres- 
pond with parties who need a mechanical 
executive with extensive manufacturing 
experience. Box 614, Am. Machinist. 

MECHANICAL ENGINEER, designer 
and draftsman, large steam and automo- 
bile practical experience, seeks berth in 
drawing office, works, or mine, any- 
where; 35, single, healthy. Box 670, Am 
Machinist. 


MECHANICAL AND 
ENGINEER, German, graduate. 


ELECTRICAL 


2 years 


in America, thoroughly familiar with 
Crude-oil engine design, high and low 
compression type, desires change. Box 
651, Am. Machinist. 

AUTOMOBILE ENGINEER (Am. and 


Eng. Soc.), eight years’ experience, 
three as head of repair works, would ac- 


cept charge of fleet of cars for private 
gentleman or firm, or manage garage; 
any locality. Box 669, Am. Machinist. 


MECHANICAL ENGINEER, expert 
mechanic with natural ability and broad 
experience along business lines, selling, 
manufacturing and erecting, desires po- 
sition as traveling engineer; linguist, 
willing to go anywhere. Box 642, Am 
Machinist. 

ASSISTANT 
technical graduate, 
with broad experience in modern tool 
design, .abor saving devices and manu- 
facturing, capable of planning and exe- 
cuting factory work with best economy) 


SUPERINTENDENT by 
skilled mechanic, 


desires position with progressive con- 
cern. Box 641, Am. Machinist 

OFFICE MANAGER 32 years old 12 
years’ experience as shop accountant, 
cost keeper, bookkeeping, buying and 
selling Have a natural ability at me- 


chanics, expert at drafting Prefer New 
York or Boston. Would perhaps consider 
a position as salesman. Box 653, Am. 
Machinist. 

SUPERINTENDENT 
medium size uptodate 
man experienced in 
well acquainted with 
methods and a high-class designer of 
automatic and special machinery with 
original ideas and technical education 
Box 668: Am. Machinist. 

MECHANICAL SUPERINTENDENT or 
chief engineer. Technical graduate, age 
29, 7 years experience in shop engineering 


of small or 
shop by young 
similar position; 
modern tools and 


in clu ding buildings, machinery and pow- 


81 


er plants. Now and for past 4 years head 
of mechanical department of large plant. 
Can handle a big proposition and reduce 
expenses to a minimum. Will make 
change for greater responsibilities. Box 
655, Am. Machinist. 

DESIGNER-DRAFTSMAN, machinery; 
good technical and general education; 12 
years’ broad experience, including three 
in shops; special machinery (automatic, 
etc.) and equipment; some tools; can 
direct work of others; experienced in 
execution of all engineering office busi- 
ness, inside and outside: 30 years old, 
married, now employed: good reasons 
for wishing change. Address Box 666, 
Am. Machinist. 

MASTER MECHANIC—German-Amer- 
ican, 30 years of age, married, desires to 
make change, eight years machine shop 
and mill experience, four years draft ng 
and office experience. .Graduate Mechan- 
ical Engineer Amer. School of Corres 
If you have an opening for a man with 
above qualifications, in answering please 
state the salary you are willing to pay, 
and whether the position is permanent if 
I make good. Box 648Am., Machinist. 


WESTERN STATES 


MASTER MECHANIC 
CIAN would like change, twenty-four 
years practical experience, eight years 
withpresentcompany. Bestof reference, 
Address, M. M., ion 587, Am. Mach. 


SUPERINTENDENT OR MASTER 
MECHANIC, 12 years’ experience, con- 
struction, production and equipment, 
desires change; location anywhere; A-1 
references. Box 663, Am. Machinist. 


AND ELECTRI- 


FOREIGN 


MANAGER, or mechanical 


BRANCH 


and structural engineer with business 
ability as representative in Europe for 
one or more reliable concerns V ould 


stay some time in the works for special 
information Only good, steady, high 
grade position. College, shop, office, lan- 
guages, first class references. Box 599, 
Am. Machinist. 





MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist 


Punch press tools, jigs, fixtures, etc 
Taylor-Shantz Co., Rochester, N. Y. 

Patents secured C. L. Parker, patent 
attorney, 990 G St., Washington, D. C 


Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 
ed. Box 267, Am. Machinist 

A machine for bending evaporator spi- 
ral copper coils wanted Particulars and 
price to Box 605, Am. Machinist. 


A heavy duty second-hand Corliss En- 
gine in good condition wanted: size 16x 
36 or 42 Box 637, Am. Machinist. 


FOR SALE, manufacturing plant. Build- 


ings and equipment nearly new. Write 
for full particulars. Box 559, Am. Mach 

Planer, 60 or 72 in., about 12-ft. bed 
wanted; also plain raetal drill about 4 
swing: must be first-class and in perfect 
working order Address Box 665, Am 


Machinist 
The Societe de Mecanique de Precision 
18 Quai de Clichy, a Clichy (Seine) France 


patentee for the Duplex combined 
thrust ball bearings, begs to inform the 
public that it has no representative in the 
United States of America and that any 
information wanted can be obtained di- 
rectly from the firm at the above address 


FOR SALE—at a bargain—modern ma- 
chinery manufacturing plant—fine con- 
dition two railroad connections—suit- 
able for manufacturing—tools pumps 
compressors, engines, etc Part of pur- 
chase price can be carried on mortgage or 
owner would consider retaining pers in- 
terest in satisfactory business John M 
Holton, Room 710 Commonwealth Bldg 
Phila., Pa 

For Sale—Libbey 21° lathe, with 
traverse of turret 60°, bore of spindle 
3%” holes in turret 3)° Comps te 
with pump and tool equipment for chuck 
work This machine is in first-class 
shape Gardam Patent Adjustable Mul- 
tiple Spindle Drilling machine, with 12 
spindles, quick change all-gear drive (six 


changes) all-gear feed (four changes 
and tapping attachment Will drill any- 
where within a maximum square or circle 
12” with drills from }° to jj". This ma- 
chine has been used very little, and is 
in firet-class shape. James Cunningham,, 
Son & Co. Rochester N , 
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Talks With Our Readers 


What are you getting out 
of American Machinist 
advertising? 

Nearly all of you are practical 
men. You believe in practical 
things. 

You believe in advertising. 
It’s practical. 

Now, what do you as a reader 
of the American Machinist, 
get out of the American Ma- 
chinist advertising? 





One writer has said that no 
other force, excepting the pub- 
lic institutions, the churches, 
schools, etc., and the press, 
has acquired so great an in- 
fluence as advertising. 


You have seen its remarkable 
growth. If you are past 35 
you have witnessed its de- 
velopment from that untrust- 
worthy instrument of the 
charlatan and imposter to its 
present day place as a most 
powerful and trusted factor 
in the progress of modern 
business. 


“Nothing succeeds like suc- 


cess” you've heard that 
many times. Applying it 
here—-hasn't advertising been 


a success? 


If so what has it done for you? 
First, we go with you to 
your shop. Is there anything 
in there you got from the 
American Machinist advertis- 
ers, directly or indirectly? 


Your case is a rare one if 
you cannot point out- some 
part of your equipment that 
came to you or that came 
recommended to you first 
through an ad in the American 
Machinist. 


By The Sales Manager 


Your favorite lathe or milling- 
machine, this wrench, this 
belting, or that chuck—did 
advertising help you to de- 
cide? 


Doesn't the ad you see in the 
American Machinist, year in 
and year out, inspire confi- 
dence, be it an ad of a boring 
mill, drilling machine, drill, 
abrasive, lubricant or what 
not? 


What better safeguard can 
you have than to purchase 
from a reliable advertiser in a 
reliable periodical? 

Isn't it an admission of the 
legitimacy of the article ad- 
vertised ? 





Does not your experience tell 
you that “only reliable pro- 
ducts can be continuously ad- 
vertised ?”’ ' 


Doesn't it show you that no 
matter how well an article 
may be advertised, if it has 
not the quality, it will sell 
but once? 








Haven't you a right to ques- 
tion unadvertised goods? 


There is this much to say 
about the manufacturer who 
advertises in the American 
Machinist. If he did not be- 
long in the machine-making 
field, no amount of his money 
could buy space in the Ameri- 
can Machinist. That’s the 
policy of this paper. If his 
product was one of question- 
able merit, he could not ad- 
vertise in the American Ma- 
chinist, and ninety-nine times 
out of a hundred, the manu- 
facturer who advertises is able 
to give better quality, more 


uniform goods, and at lower 
cost than the manufacturer 
who does not advertise. 


Understand, we do not con- 
demn the manufacturer who 
does not advertise in the 
American Machinist. We 
don't expect every manufac- 
turer to advertise in this 
paper, but we maintain that 
the American Machinist ad- 
vertisers are doing you read- 
ers a justice. 


How would you hear of a 
new device or a new tool 
for your shop if it were never 
advertised ? 


Isn't it a fact that you do get 
much from the advertising 
pages of your paper? 


We know of many instances 
where an ad in the American 
Machinist has rendered a ser- 
vice without even making a 
sale at that time—rendered 
a service by offering a way 
out of some difficulty or ma- 
chine shop problem. 





Remember, American Ma- 
chinist advertisers are talking 
to you. All they ask is a 
hearing. They are ready to 
show you the merits of their 
products. 


. 


American Machinist adver- 
tising can help you. What 
are you getting out of it? 


Tell us definitely what YOU 
have bought or influenced 
the buying of that was first 
called to your attention 
through the American Ma- 
chinist. 


* * * 





Only reliable products can be 
continuously advertised. 
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Motor Part Work at the Reo Factory 


A previous article described a large 
number of milling operations and devices 
in the factory of the Reo Motor Car Co., 
Lansing, Mich. This article will describe 
a number of fixtures, machines and meth- 
ods used in the production of various 
parts of the motor, together with a few 
miscellaneous operations. 


REAMING CYLINDERS 


Clyinders, which are cast in pairs, are 
first milled, rough-bored and drilled, and 
are then rough- and finish-reamed in the 
four-spindle machine shown in Fig. 1. The 
cylinder castings are clamped to locating 
plates and are slipped into the dovetail 
guides of the holding fixture, as shown 
at A and B. 

Each set is located exactly under the 
reamers by means of the pins C and D, 
which engage holes in the edges of the 
plates. After the plates are in place they 
are locked by tightening the hand nuts E 
and F on the bolts G and H, which draw 
the top of the fixture slightly together 
and clamp the parts. When the cuts have 
been taken, the castings under the finish- 
ing reamers 7] and J are removed; the 
other set is then shoved along and another 
set placed under the roughing reamers. 

A set of cylinders and a locating plate 
are shown in Fig. 2. The plate A is 





Fic. 1. ROUGH- AND FINISH-REAMING 
CYLINDERS 





By Ethan Viall 














Methods of boring cylinders, | 
machining pistons, piston rings 
and brake band supports. 

Ball-turning tools for the drill 
press. A lathe fitted for heavy 
bevel gear work and a foolproof 
camshaft milling fixture. Test- 
ing the motors and chassis as- 
sembly. 














centered on the cylinders by means of ; 


dowel pins which fit into the flange holes. 

The clamps B and C at each end, op- 
erated by the bolts and nuts at D and E, 
hold the plate and cylinders solidly to- 
gether. The hole by which the plate is 
located under the cutters is shown at 
F. By using this method, the operator 
can clamp the plate onto a casting while 
the machine is reaming those in place, 
and very little time is lost in resetting 
for the next cut. 

MAKING WRISTPIN HOLES 

The wristpin holes in pistons are 
drilled, bored and reamed in the special 
Hoefer machine shown in Figs. 3 and 4. 

















. CYLINDER AND JIG PLATE 


In this machine four pistons are carried 
in a turret which is revolved so as to 
bring the pistons successively opposite 
the various tools for their respective op- 
erations. 

Only three positions are for tooling op- 
erations, the fourth being for the removal 
of the finished piston and the insertion 
of another. The pistons are located on 
the turret by placing the open ends over 
plugs. They are held in place by means 
of strap clamps, so made as to be eas- 
ily loosened and swung to one side while 
changing pistons. 

In order to equalize the thrust, the 
drilling is done with two drills working 
from opposite sides and meeting in the 
spaces between the bosses inside. This 
also puts the hole through at a speed suf- 
ficient to keep pace with the other opera- 
tions. The boring bar is guided by hard- 
ened-steel bushings set into brackets on 
the turret on each side of the hole to be 
bored. The reamer is also guided in the 
same way. 


GRINDING ENDs OF PISTONS 


The outer ends of pistons are ground 
on a disk grinder, as shown in Fig. 5. 
The piston is locked on the spindle of the 
fixture by means of an eye-bolt and a 
crosspin A fitting the wristpin hole. The 
eye-bolt is tightened by means of the 
handle B, which is also used to turn the 
piston when grinding, the locking head 
being fitted into a sleeve in the bracket. 
The lever C is used to swing the piston 
to or from the face of the disk, 

The fixture is shown in Fig. 6 with the 
piston removed. This view also shows 
how the latch D is thrown into a notch 
in the sleeve collar to hold the head 
so that the eye-bolt may be easily tight- 
ened or loosened without turning the 
piston. When grinding, this latch is, of 
course, thrown back out of the way. The 
wooden stand E is used to rest the swing- 
ing bracket on when inserting or remov- 
ing the piston. 








Fic. 3. MACHINE FOR FINISHING WRISTPIN HOLES 











Fic. 4. Opposite View oF WRISTPIN MACHINE 











TURNING PISTON RINGS 


Piston rings are made from the usual 
flanged cylinders, which are held in a 
three-jawed chuck in a turret lathe, es- 
pecially fitted for this work, as shown in 
Fig. 7. The'inside is bored out with a 
heavy boring tool in the turret, the out- 
side being turned eccentric at the same 
time by means of a device connected to 
the rear tool carriage on the cross-slide. 
As soon as the casting has been bored 
and turned, the front tool carriage, carry- 
ing ten parting tools, is run in and the 
rings are cut off in rapid succession. 

A rear view of this machine is shown 
in Fig. 8. The shaft A is connected to the 
lathe spindle by a train of gears at B, 
so that it will turn in unison with it. A 
spline is cut in the shaft and the eccen- 
tric C is keyed to it. This eccentric is 
joined to the carriage tool by a connect- 
ing rod D, so that the turning tool is given 
a reciprocating motion as the casting re- 
volves, the result being that the outside 
of the casting is turned eccentric an 
amount corresponding to the motion of 
the tool. 


RE-TURNING RINGS 


After the piston rings are split they are 
compressed and re-turned on the outside 
one at a time in the lathe shown in Fig. 
9. The split ring is placed inside of a 
contracting band fastened to plier jaws, 
and is then slipped over an eccentric form 
or mandrel, between two washers on the 
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Fic. 5. GRINDING ENDS OF PISTONS 


in Fig. 11. The jig carrying the guide 
bushings is set over the crank case and 
clamped to it by means of a hook bolt 
and the wing-nut A. The milled ends 
of the crank-case arms rest on the 
guides B and C, so that the work may 
be easily moved along to machine the 
succeeding set of holes. 

The axle holes in brake-band supports 
are machined out as shown in Fig. 12, 
the end of the piece being centered and 
































Fic. 6. METHOD OF HOLDING THE PISTONS 


clamped down by means of a cupped 
bushing, which is screwed down on it by 
means of the handle A. The lug B, but- 
ting against the side of the fixture, pre- 
vents the part from turning during the 
cut. 

The opposite end of the brake-band 
support is bored out for a Hyatt roller 
bearing, as shown in Fig. 13. The axle 
end is set over a locating plug and the 
end to be bored is clamped between the 








Fic. 7. 


nose of the lathe spindle, and clamped 
in place. 

The chucking device is shown disas- 
sembled in Fig. 10. The form over which 
the ring is compressed is shown at 4A; 
B is the flange against which the ring is 
pressed by the washer C, which fits over 
the guide D. A slotted clamping washer, 
shown at E, is used next to the nut F, so 
that the large washer C may be removed 
by slightly loosening the clamping nut. 
The pliers with the compression band at- 
tached, are shown at G. The cutting tool 
used is double, having a roughing point at 
H and a finishing one at /. 


A Few BoriNnGc OPERATIONS 


The method of boring and reaming 
valve-guide holes in crank cases is shown 


TURNING AND BorRING PISTON 











RINGS 














Fic. 8. REAR VIEW, SHOWING ECCENTRIC MOVEMENT 











Fic. 9. CHUCKING SPLIT RINGS 


Fic. 10. 


DETAILS OF CHUCK 
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ball on the end points straight up, then 
the tool A is brought down on the ball, 
forming the upper half. Next the tool B 
is put in the spindle and brought down 
so that the semi-spherical cavity C rests 
on the part of ‘the ball just finished. 
Pressure downward on the spindle 
causes the main body of the tool to com- 
press a spring on the shank of the part 

















Fic. 11. FixTURE AND TOOLS FOR VALVE-GUIDE HOLES 


two lever jaws A and B. These jaws are 
made to swing on the bolts C and D, so 
as to open and allow the work to be lifted 
out, but the loose ends are clamped in 
place by means of a strap E, having lugs 
underneath, which are beveled on the in- 
side so es to force the levers inward 
as the clamping nut is turned down. This 
arrangement not only forces the levers 
inward, but allows a slight floating move- 








12. MACHINING AXLE HOLE IN 
BRAKE-BAND SUPPORT 


Fic. 





Fic. 16. TURNING BEVEL-GEAR RING BLOCKS 








ment of the jaws, which accommodates 
any roughness or uneveness on the out- 
side of the casting. 


FORMING BALLS 


The balls on the ends of the steering 
levers of the front spindle are machined 
in a drilling machine, using the tools 
shown in Fig. 14. The forging is held in 
a vise, so that the lever with the rough 








Fic. 13. FINISHING HOLE FOR THE 


ROLLER BEARING 






FIG. 








Fic. 14. BALL FINISHING TOOLS 


D, allowing the cone end to slide down 
and press the ends E and F of the cutter 
levers outward, causing the opposite or 
cutting ends to move inward. The cut- 
ters are shaped so that as they move in- 
ward -while the spindle is rotating, they 
form the lower part of the ball close to 
the end of the lever, completing the ma- 
chining of ‘the ball. 


TURNING STEERING SPINDLES 


Steering spindles are turned with a 
1¥%-deg. offset while held in the fixture 
shown in Fig. 15. This fixture holds the 
forging at the proper angle by means of 











Fic. 15. FixTURE FOR TURNING STEERING 
PISTONS 











17. DETAILS OF CHUCKING ARRANGEMENT 
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Fic. 18. LATHE FITTED WITH AIR CHUCK 





Fic. 21. 


the center screws A and B, which enter 
the centers in the ends of the crosspiece 
which fits in the axle fork. An adjust- 
able clamp C is fitted to hold the arm D, 
which is used to steady the spindle while 
it is being centered and also when the 
end is being threaded, which is done with 
a die held in the tail spindle. 

After the spindle has been set and cen- 
tered, the tail center is run up and the 
spindle is turned to size, then the tail 
center is removed, a die holder substituted 
and the thread cut, as just stated. 


TURNING GEAR BLANKS 


An interesting job of turning 11'%-in., 
openhearth-steel ring-gear blanks with 
13¢-in. face, on a Whitcomb-Blaisdell 
lathe fitted with a turret, is shown in 
Fig. 16. The blank is first bored out and 
the front and back faced off; it is then 
put in the machine and finished in 4 min- 
utes. 

The method of arranging the turret 
stops for this class of work and the type 
of turret used are worth noticing. A 
bracket A, carrying a hardened roller B, 
is bolted to the front bearing casting. 
The adjustable pieces C, having beveled 
contact surfaces D, are bolted to the tur- 
ret, so that when the turret is run up 
these beveled pieces may be adjusted 
in or out to just touch the roller B when 
the cut is of sufficient depth. This system 
saves the trouble of measurement after 
the tools and stops are once set properly. 

The method of clamping the gear ring 
in the spindle fixture is more clearly 
shown in Fig. 17. The bored gear ring 
is placed against the shoulder at 4 and 
then the slotted washer B is placed 


REAR-AXLE ASSEMBLING STANDS 
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against it, the holes C fitting over dowels 
like D on the faceplate. Next the three- 
pronged nut E is swung around to the 
left till the side of one of the prongs butts 
against the pin F; it is then tightened by 
turning the handwheel G, which clamps 
the gear blank solidly in place ready 
for turning. 

Spur-gear blanks are first bored and 
then placed on an expanding mandrel, as 
shown at A, Fig. 18. The mandrel is 
operated by a Hannifin air-chucking de- 
vice. 


A FOOLPROOF FIXTURE 


As simple and as foolproof a fixture as 
can well be imagined for milling. Wood- 
ruff keyways in camshafts, is shown in 
Fig. 19. In this fixture a master shaft A, 
having holes located in it corresponding 
exactly to the centers of the various key- 
ways to be milled on the camshaft, is used. 





r 











Fic. 20. MACHINE FOR RUNNING 
TRANSMISSION GEARS 


Am. MACHINIST 











Fic. 22. PART OF MOTOR-TESTING FLOOR 


This master shaft slides on the brackets 
B, C and D. On the top of the bracket C 
is placed a locking pin operated by the 
hand lever E, so that by moving the mas- 
ter shaft along and rotating it as wanted, 
the locking pin may be dropped into any 
hole desired. 

The camshaft to be milled is run in 
over the stationary V-block F and the end 
is clamped in the end of the master shaft. 
by means of the thumbscrew G. Next the 
locking pin is set in the first hole in the 
master shaft; the camshaft is locked 
down onto the V-block by an eccentric 
clamp, operated by the lever H, and the 
first keyway is milled by elevating the 
miller table and feeding the shaft upward 
onto the cutter J. After the keyway is 
cut, the table is lowered; the eccentric 
clamp is loosened and the master shaft is 
moved till the locking pin enters the sec- 
ond hole, and so on. 


RUNNING HARDENED GEARs 


After the transmission gears have been 
hardened, they are placed in the machine 
shown in Fig. 20, and run together. This 
is not done to grind them down, as no 
abrasive is used, but to remove any slight 
burrs or scale that may be between the 
the teeth. There are three rows of gears 
in this machine, the outside ones being 
held on studs on brackets like A and B. 
These brackets are held in position by the 
wing nuts C and D, or the brackets may 
be swung down by turning the wing nuts 
and crosspieces E and F so that they will 
slip through the slots G and H. This al- 
lows the gears to be easily removed from 
the studs and replaced. The gears are 
held on the studs by a capscrew and 
slotted washer like J and J. 
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ASSEMBLING STANDS 


The stands used to hold rear-axle units 
while they are being assembled are shown 
in Fig. 21. A babbitt-lined casting like 


A is used; the gear housing fits into this. 
This casting is set on top of an iron stand 
so that it may be swiveled around if 
needed. 
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We 


first find the angle Q from sine Q = 3 


section a b c f e d will be solid. 


From the area of the sector o g h, we 
subtract the area of the sector o a 5 plus 
the area of the triangles d e g and c f h; 
this will give the area of the section 
abefed. The areaofabgh = 





Fic. 23. A CORNER OF THE CHASSIS-TEST DEPARTMENT 


TesTING MoToRS 


Numerous tests are given the motors. 
They are first run by means of belts to 
loosen them up, then they are run with 
gasoline, using their own carbureters, un- 
til the result is satisfactory. A number 
of motors run in this way are shown in 
Fig. 22. Each motor is given a brake 
test, and after being assembled in the 
chassis, is given another run of several 
hours. 

The method of testing the chassis as- 
sembly is shown in Fig. 23. The chassis 
is mounted on small trucks and large 
steel pulleys are placed on the rear axle 
in place of the regular wheels. These 
pulleys are belted to fans overhead, so 
that the motor and transmission run under 
a load similar to that of a road test. A 
feature of this installation is that the fans 
run by the motors blow air onto the radia- 
tors, so that the motors serve to coob 
themselves while being worked out. 





Method of Estimating Volume 
of Worm Gear Rims 
By A. H. ANGER 


To calculate the exact volume of worm- 
gear rims would require a considerable 
amount of figuring. With the following 
method no scale drawing of the gear 
is required and the result obtained is 
very near the exact volume. 

In figuring blank worm-gear rims, the 


» 2 , ) r > ) 
at ones or 0.01745 0 (R,? —r?) 


f h approximately = T tan Q. 

The approximate area of c f A plus 
degz=fh x T, or T tan Q. Then 
the area of the sectionabcfed= 
0.01745 Q (R? — r°) —T* tan Q. 

By the principles of mechanics, find the 
center of gravity of the section a b g h, 
which we can also consider the center 
of gravity of the sectionabcfed. Use 
the distance of this center of gravity from 
the centerline of the gear as the radius of 
a circle passing through the center of 
gravity of all right sections of the rim. 
Let D represent the diameter of this 
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circle, then the complete formula for cut 
worm-gear rims is, 
7D [0.01745Q (R? — r) — T° tan 2} 
A little more work is required in fig- 
uring cast-tooth worm-gear rims. As- 
suming that half of the tooth abcd is 
equal to the space between the other 
halves of the teeth, we will consider 
the section a d mn as solid all the way 
around. 


Areaadmn = 


trR°O «rr? O 1.00872 O (R? . 
360 360 or 0.00872 € ( \ r*) 
Areacd gh 0.01745 Q (Ri R*). 
Areacdef 0.01745 Q (R? R*) — 


T tan Q 

Find the centers of gravity of the sec- 
tions ad mn and cde f, the center of 
gravity of cd gh being considered the 
center of gravity of cde f. 

Let D, represent the distance of the 
center of gravity of the section admn 
from the center line of the gear, and 
let D represent the distance of the cen- 
ter of gravity of the section c d e f from 
the center line of the gear. Then the 
complete formula for cast-tooth worm- 
gear rims is, 

™D, [0.00872 Q (R* — r)] 4 
TD [0.017450 (R? R*) T taneQ] 








Names of Threads 


There seems to be something of a per- 
versity in the matter of changing the 
names of parts of machinery, of buildings, 
etc., without much regard to logic or to 
reason. One of the most glaring exam- 
ples in the machine industry is the United 
States standard form of thread. 

Originally devised and deeided upon by 
a committee of the Franklin Institute, of 
Philadelphia, under the direction of Wil- 
liam Sellers, its official name was the 
Franklin Institute thread. Almost from 
the start, however, it was also known 
as the Sellers thread. 

The form of thread was later approved 
by the Government Engineering Depart- 
ment and adopted by them, and almost 
immediately began to take on the name 
of the United States Standard form of 
thread. This has become almost uni- 
versal, and it is quite probable that the 
younger generation of mechanics hardly 
know that it was devised and introduced 
by the Franklin Institute, and that this is 
its correct name. 

To some extent the same thing holds 
true in other lines, particularly in the 
types of machines, although this is one 
of the most noticeable incidents. 








The three deepest bore-holes in the 
world are now claimed to be in Prussia. 
One near Paruschovitz, in the Rybuik dis- 
trict, is 6573 ft. deep; one at Schubin, in 
the province of Posen, is 7052 ft., and a 
third near Czuchow is 7348 ft.—Com- 
pressed Air. 
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Shop Practice of Walcott & Wood 


In making shapers, the Walcott & Wood 
Machine Co., Jackson, Mich., uses a num- 
ber of interesting jigs, fixtures and meth- 
ods. 

After the shaper columns have been 
planed, the various bearing holes are ma- 
chined in a horizontal boring mill, using 
the fixture and tools shown in Fig. 1. 

In using the fixture, the column is 
set down over the bracket A, the dove- 
tail ways on the front of the column fit- 
ting into the fixture at B, and clamped 
by tightening C. The two setscrews D 
and E are used to clamp the opposite 
end of the column. 

The bushing, drills, boring tools and 
reamers shown at the right, are used to 
finish the different holes, the tools be- 
ing supported by two bushings where nec- 
essary. The tool F is used on a bar sup- 
ported in a bushing at G, to finish the seat 
for the crank-gear bearing at H. The 
cutting tools for this work are clamped 
to the block J, which runs on dovetail 
slides and is adjusted or fed by means 
of a small handwheel. 


FITTING SADDLES 


While fitting the saddles to the dove- 
tail ways on the front of the column, spe- 
cial hooks are used on the hoist; these 
fit into holes in the ends of the saddle, 
as shown in Fig. 2. These hooks enable 
the operator to handle the saddle easily 
while doing the scraping. After rubbing 
the saddle back and forth on the ways, 
it may be lifted off and swung over to 
the bench A, turned over and scraped 
where indicated and again swung back 
onto the ways. 

Besides fitting the saddle onto the ways, 
it is also squared up with the top of the 
column, using a square as shown at A, 
Fig. 3. An indicator is also used as 
shown at B to test for parallelism. The 
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A number of jigs, fixtures and 
methods used in making shapers. 


A special tool grinder and a 


| lathe attachment for crowning 
| cone pulleys. 
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square used for this work is frequently 
compared with the standard Brown & 
Sharpe square, to insure accuracy. 
After the saddle has been fitted, the 
tables are scraped in, as shown in Fig. 














4, iron handles being used to assist the 
workman in handling them. These handles 
are simply pieces of iron flattened on 
one end and pushed into the T-slots, as 
shown. 


MACHINING THE RAMS 


Rams are handled by means of an eye 
placed_in the large slot, into which the 
hoist hook is inserted. After the planing 
has been done and the front end turned 
and bored in a horizontal boring mill, the 
two holes A and B, Fig. 5, are finished, 
the jigs C and D being used for this pur- 
pose. The method of using these two 
jigs will be better understood by referring 
to Fig. 6. 

In this cut, the jig C is shown removed 
from the end of the ram, the large hole 
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Fic. 3. SQUARING AND TESTING SADDLE 








Fic. 4. FITTING ON THE TABLE 
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Fic. 6. 
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Fic. 7. MISCELLANEOUS SHAPER JIGS 


of which is shown at E. The jig D 
is set on and clamped to the planed ways 
F, which are used to guide the adjust- 
ing slide. 

The center holes G, H and / are drilled, 
reamed and counterbored, by clamping 
the ram to the fixture J. In using this fix- 
ture, it is bolted to the table of a radial 
drilling machine, so that the ram is up- 
right, then the holes are drilled with K, 
reamed with L and counterbored with M. 














Fic. 8. GEAR-TESTING APPARATUS 





MISCELLANEOUS SHAPER JIGS 


In Fig. 7 are shown a number of jigs 
used for various shaper parts. The jig A 
is used for drilling the rim holes in the 
crank-gear bearing B, which is located in 
the jig by means of a shoulder turned on 
it; C is the jig used for drilling the 
holes for the retaining strip and adjust- 
ing-screw block in the crank-gear D; E 
is a planing fixture for holding the crank- 
pin F, while the jig G is used to drill 


ANOTHER VIEW OF RAM 


the adjusting screw hole in the same 
piece; H is used for drilling the holes 
in the adjusting screw block J, in which 
it is located by the tongue on the block 
which fits a groove in the jig, and J is the 
drilling jig for the adjusting-slide re- 
taining strip K. 


TESTING GEARS 


All the shaper gears are tested for 
smoothness and accuracy in the device 
shown in Fig. 8, master gears being used 
to test each gear instead of merely run- 
ning a set together as is often done. 

In the halftone A is a crank gear be- 
ing tested by running it with a master 
pinion B. The gears C, D and E are 
also master gears, while F and G are to 
be tested. 

The retaining strips for the ram slides 
are drilled in the jig shown in Fig. 9, 
the jig being clamped to the table of a 
radial drilling machine. This jig is used 
for two different strips; in the present 
case it is laid on the two parallels A and 
B, and the strip to be drilled is slipped 
in at one end and held in place by set- 
screws. The drill bushing used is mov- 
able, and is placed over whatever hole is 
to be drilled. 

Gibs are planed in the special vise 
shown in Fig. 10, in which strips may be 





Fic. 9. RETAINING STRIP JIG 





Fic. 10. GIB-PLANING JIG 








Fic. 





AMERICAN MACHINIST 


11. SpecIAL Too. GRINDER 





Fic. 13. LATHE-BED PLANING TEMPLATES AND GAGES 


held so as to be planed straight, wedge- 
shape or bevel, as desired, according to 
the way they are set in or blocked up. 


A Too. GRINDER 


A special grinder, set close to the 
planers and used principally to grind 
planer tools, is shown in Fig. 11. A 
brecket A is cast solid with the grinder 
head and into this a heavy, shouldered 
stud B is set. On this stud the tool car- 


rier C is placed so that it may be swung 
radially past the face of the large cup- 
grinding wheel. The tool to be ground is 
placed in a box holder and locked by the 
two thumb-screws D and E. 

The tool holder is tilted to the right 
angle to give the necessary clearance, and 
may be adjusted to change the angle 
of the face with the shank by means of 
the capscrew F. A handle G enables the 
operator to traverse the tool across the 
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face of the wheel. Feeding in is done 
by means of the knurled nut H. A strong 


‘spring. at J keeps the carrier forced 


outward as far as the nut // will allow. 
A method of utilizing old pipe for hold- 
ing up shelves in the roolroom is shown 





Fic. 12. TooLROOM SHELF BRACKETS 


in Fig. 12. Cast-iron cross-pieces like A, 
which are made in two pieces and then 
bolted together to clamp the pipes se- 
curely, are used to hold up the shelves. 
The shelves may be bolted to the cross- 
pieces by small bolts running down be- 
tween the halves. 

Planing gages and templates for lathe 
ways are shown in Fig. 13. The gage 
for the head and tailstock ways is shown 
at A, and for the carriage ways at B. 
The planing templates at C and D are so 
made as to allow a limited amount of 
vertical adjustment, as they are fitted to 
the bases with tongues and grooves. Cap- 
screws, in short slots, lock the templates 
at whatever height they are set. 























Fic. 14. CONE-PULLEY CROWNING ATTACHMENT 


Fic. 


15. ATTACHMENT WITH PULLEY REMOVED 
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CROWNING CONE PULLEYS 


A lathe especially fitted for crowning 
cone pulleys is shown in Fig. 14. The 
same apparatus with the cone pulley re- 
moved is shown in Fig. 15. 

The pulley to be crowned is first bored 
and the ends faced; then it is placed on 
the driving mandrel A. The tools, one 
for each step of the cone, are carried 
in posts set in the T-slot of tool block B. 
The base of this tool block is fitted to 
dovetail ways on the cross-slide C, so 
that it may be moved out or in to a limited 
extent, regardless of the position or move- 
ment of the cross-slide. 

A pin D, with an eccentric on the end, 
fits a slot cut crosswise in the dovetail 
way on the cross-slide.C, so that as the 
pin D is rotated it imparts a limited move- 
ment to the tool block B. The levers E 
and F are so arranged and fastened to 
the headstock at G that movement of the 
carriage lengthwise of the bed will cause 
the pin D to turn and move the tool block 
in or out, according to the position of the 
eccentric. 

By setting the tools so that their points 
are in the center of the pulleys when the 
lever E is in line with the cross-slide, the 
tools can be run back and started on their 
cut with the assurance that the pulleys 
will have the proper crown. To take out 
the tool marks, the formed tool H is 
used to finish the crowns. 





A Handy Length Indicator 
By CHRISTIAN F. MEYER 


A so called “sinker,” as it is used for 
a full-fashioned knitting machine, is 
shown in Fig. 1. It is made of steel, 
0.007 in. thick and at the end, on both 
sides, is provided with small reinforcing 
plates B, the latter being riveted to the 
sinker A. It is necessary that the length 
c be exactly the same for all the sinkers 
in one section of the machine. A differ- 
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ence in length of only 0.003 in. would 
show in the production. 

Since the riveting of the reinforcing 
plates always stretches the latter some- 
what, it is almost impossible to make 
all sinkers of the same length. It is nec- 
essary, therefore, to measure each sinker 
after it is completed and put those of 
the same length together in the same sec- 
tion. It will be readily seen that this 
is a difficult matter, since the length c 
must be measured to a very high degree 
of accuracy. 

The measuring was formerly done by 
a special micrometer, the head of which 
was shaped to suit the sinker; but it was 
soon found that this method required 
much time and skill, and was too expen- 
sive. We therefore decided to design 
some device to measure the sinkers in a 
cheaper and quicker way. Fig. 2 shows 
the fixture constructed for this purpose. 

It consists of a cast-iron angle plate A, 
provided with a reinforcing rib R. Three 
hardened-steel pins i are put into A to 
guide the sinker as shown by the dotted 
lines. An opening C allows the operator 
to insert his thumb, to insert and remove 
the sinker easily. A steel lever D swings 
freely around a pin k. The head of D 
is hardened and shaped to.suit the sinker 
after it is properly in its guide. 

The proportion between the two arms 
of the lever D is 6 to 1. The length e is 
worked out into a point, which, in turn, 
works against the smalk lever arm K. The 
hub n is fastened by a smal? setscrew to 
a pin m. To the face of the hub na an- 
other lever arm E is soldered in such a 
way that it must turn with the hub and 
pin. This lever is 15 times as long as 
the small lever arm K on the same hub, 
and its point swings over a graduation 
marked upon the upper part of the exten- 
sion B. 

To assure an exact reading, the lever 
arm E has its point bent down so that 























Fig.2 
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it swings immediately over the gradua- 
tion, and its lower end slides lightly on 
top of the rib A to avoid any vibration of 
the lever point. The proportions of the 
levers are 6 to 1 and 15 to 1. It is 
clear, therefore, that any movement made 
by the upper point of D will be enlarged 
6 x 15 = 90 times, or, in other words, 
0.001 in. at the measuring point will be 
represented by 0.090 in. at the graduation. 
As this is almost 3-32 in., it can be eas- 
ily read. 

The fulcrum for the levers E and K is 
the center of the pin m. This pin passes 
through the angle plate and is provided 
on the rear side with a lever arm G, fast- 
ened to the pin m by a setscrew. An ad- 
justable weight H slides on this arm and 
is adjusted to overcome the friction in 
the device and give just enough addition- 
al pressure to the levers so that the point 
of D presses slightly against the sinker 
in the guide to assure a good contact. 

The operator simply lays his thumb 
against the extension F of the lever D, 
provided for that purpose. A slight pres- 
sure of the thumb releases the sinker. A 
new sinker is put in then and the differ- 
ence in length is read off from the gfadu- 
ation in thousandths of an inch. Since 
the weight assures always the same pres- 
sure against the sinker the measurements 
are absolutely correct. The device works 
exactly and quickly and may easily be 
changed to suit any similar piece of work. 





Exportation of manufactures in the fis- 
cal year just ended more than justified 
the estimate of the Bureau of Statistics, 
Department of Commerce and Labor, that 
the total value would, in 1912, for the 
first time cross the $1,000,000,000 line. 
That bureau, which has just completed 
its figures showing the exportation of 
manufactures, states the total value of 
manufactures exported in the fiscal year 
at $1,021,753,918, of which $674,302,903 
was the value of manufactures ready for 
consumption and $347,451,015 that of 
manufactures for further use in manu- 
facturing. 

This does not include foodstuffs which 
have undergone a process of preparation 
or manufacture, since the bureau groups 
articles of that class under the general 
heading of “foodstuffs” exported. This 
$1,022,000,000 worth of manufactures 
exported in the fiscal year 1912 is more 
than double that of 1903. The total value 
of iron and steel manufactures exported 
in the year was $268,000,000 dollars, 
against $99,000,000 in 1902. The chief 
growth in the exports of iron and steel 
manufactures has occurred since 1899, 
the total value of the exports of iron and 
steel never having touched thé $100,000,- 
000 mark until the year 1900, and only 
crossed the $200,000,000 line in the year 
1911, when the total was $231 ,000,000, 
against $268,000,000 in the year just 
ended. 
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Special Tools ina New England Shop 


The special tools illustrating this ar- 
ticle are employed at the shops of the 
United Shoe Machinery Co., Beverly, 
Mass. 

The first of these special devices, 
shown in Fig. 1, is used when turning 
the ends of eccentric shafts for a heel- 
ing machine. The shaft diameter is 
about 3 in. at the larger end and the 
eccentric has a throw of about 5 inches. 

The fixture rests on the shears of a 
Reed lathe and consists of a_ hollow 
sleeve or barrel in which the work is 
carried, and a pair of housings in which 
the hollow carrier is adapted to rotate 
when connected with the faceplate on 
the lathe spindle, through the medium 
of a conveniently attached driver. 

The eccentric shaft to be turned on 
the end is already machined along the 
straight portion to allow it to enter the 
fixture properly and when slid _ into 
place it is just the necessary distance 
off center to give the eccentric end the 
necessary amount of throw. The turn- 
ing operation consists then in merely 
sizing the eccentric in the same manner 
as if it were a plain shaft. 


SLOT-MILLING OPERATIONS 


Extensive use is made in this plant of 
the Pratt & Whitney spline miller, and 
numerous fixtures for holding work of 
various kinds have been constructed for 
the table of this machine. Not only are 
straight shafts and plain, cylindrical 
pieces slotted or provided with keyways 
with the aid of this machine, but also 
crankshafts, rocker arms, drop forgings 
of different shapes and other parts re- 
quiring slotting or similar operations 
are handled conveniently between the 
two splining spindles. 

The view in Fig. 2 illustrates the 
spline miller in operation on a crank- 
shaft in which there are two or three 
keyways cut in line with one another. 
The cutter is shown finishing out the 
end of one of these keyways. 

The fixture consists of a pair of V- 
blocks with straps for holding the shaft 
and a locating block at the rear which 
allows the work to be set in the proper 
position for the operation in the key- 
ways. 

Some straight shafts and _ spindles 
handled on the machine are illustrated 
by Fig. 3, which shows the regular 
equipment in the way of centers and 
vise for such parts. 


FIXTURES FOR SMALL Parts 


The fixtures in Fig. 4 are for a num- 
ber of pieces of various kinds which are 
operated upon in the spline miller. The 
crank-shaped piece A has a small key- 
way cut near the middle of the cylindri- 
cal part, and the bent arm is located for 


By F. A. Stanley 














Turning eccentrics with large 
throw on shafts which are carried 
in a fixture on the shears of the 
lathe, the fixture giving the de- 
sired degree of eccentricity so 
that when the work is slid into 
place no adjustment is required. 

Some handy fixtures for use on 
the spline miller; and a design of 
face plate fixture which may be 
indicated and trued up after 
placing on the spindle. 














the operation by an index plug which 
is inserted in a hole in the lower end of 
the arm. The work is secured in a V- 
block by a clamp at the front, as shown. 

The piece at B is held in its fixture 
by a V-seat at the top and a clamp with 
open washer under the collar head 
screw to permit the work to be released 
when the screw is given a slight turn. 

A small plate is represented at C 
which requires slotting across its end as 
indicated. It rests in a seat formed in 
a hardened steel block and its position 
sidewise is determined by a small stop 
pin. 

Another small piece of work in which 
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Fic. 1. FIxTURE FOR TURNING ECCENTRIC SHAFTS 
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Fic. 3. STRAIGHT SHAFT WorK HANDLED IN THE SPLINE MILLER 
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Fic. 4. SPLINE-MILLER FIXTURES 


a short slot is cut is shown at D. In 
this the clamp, which is placed verti- 
cally, is slotted at the center to allow it 
to drop sufficiently to admit or release 
the work. 

The forked-shaped piece at E is drill- 
ed in a previous operation, and in the 


fixture illustrated it is located by plugs 
which pass through the holes as repre- 
sented. The rear ends of the work, in 
which slots are to be cut from both 
sides by the two spindles, fit snugly 
against opposite sides of the vertical 
seat at the center of the fixture, and two 
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Fic. 5. 


OTHER SPLINE-MILLER FIXTURES 











261 





clamps are drawn against these ends to 
hold the work rigidly under the cut. 

The work shown at F is slipped over 
a stud on the slotting fixture and here it 
is held by a slip washer and collar-head 
screw. It is supported near the center 
on a stop pin and its outer end is place 
in contact with a stop at the rear. 

The fixture shown at G, Fig. 5, re- 
ceives a forging which has a rectangu- 
lar opening through the body and which 
requires two cuts milled crosswise at 
the ends of the slot, these being at- 
tended to in the spline miller. 

The work is held against two stops 
by a pair of setscrews and secured to 
its seat on the circular plate by two 
slotted straps. The plate which carries 
the work is arranged for indexing half 
way round to allow the piece to be set 
in the two positions necessary for the 
milling of the two cuts at opposite ends 
of the rectangular opening. 

The three fixtures at the bottom of 
the group in Fig. 5 are for holding other 
work (not shown) in which small slots 
or openings are to be cut. 


FIXTURE WITH INDICATING SURFACE 


A type of fixture used on screw ma- 
chines, grinders, etc., is represented in 
Fig. 6. This is made up of the usual 
faceplate with threaded opening at the 
rear to suit the spindle nose, and at the 
front is attached an auxiliary plate con- 
structed to receive the work, whatever its 
form may be. This latter plate has four 
tapped holes, for as many screws, which 
pass through enlarged holes in the main 
faceplate, and the periphery of the outer 
plate is machined at A to provide a tru- 
ing-up surface to which the test indicator 
may be applied. 

Whenever the fixture is placed on the 
machine, the indicator is set in contact 
with the true surface A, and if the plate 
is found to run out of truth it may then 
be adjusted the slight amount necessary 
to get it to run perfectly true. This pre- 
vents inaccuracy in the work due to any 
tendency of the faceplate proper to run 
out slightly when replaced on a spindle 
nose. 








Drawings for the Pattern Shop 
By JoHN A. McCEWAN 


Regarding drawings for the pattern 
shop, permit me to offer the following 
suggestions: 

1. Be sure that the drawing is right 
before it is sent out. 

2. If a dimension does not scale with 
the rest of the drawing, mark “not to 
scale” or “n. t. s.” beside it. 

3. Do not send out large, full-size 
sheets 3 or 4 ft. square, as there usually 
is not space enough close at hand to lay 
them out on. Most pattern makers pre- 
fer a scale drawing. As the blueprint 
paper shrinks in drying, the pattern maker 
never depends on it, but lays out on a 
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board any particular part to the exact 
size. 

4. Do not send out blueprints of a 
faint pencil tracing so they are too indis- 
tinct to be easily worked from. 
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interesting as an example of the rela- 
tively new method of push-button control 


of motor-driven machine tools. 


The lathe is 18 in. swing, with a 20-ft. 
bed, and is driven by a 220-volt, shunt- 
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Fic. 6. A FACEPLATE FIXTURE 


5. The practice of lifting the differ- 
ent views is the best and most easily un- 
derstood and should be adhered to more 
than it is. 

6. Do not mark any important things 
on a blueprint with red pencil. It is some- 
times overlooked. Use white ink even if 
it may take a little longer. 








Push Button Lathe Control 
By C. A. TUPPER 


The illustrations show an installation 
made at the plant of the Standard Forg- 
ing Co., Indiana Harbor, Ind., which is 


wound, interpole motor of 10 hp., through 
the medium of a silent chain. The con- 
trol equipment provides for operation in 
one direction and a 3 to 1 speed varia- 
tion by strengthening or weakening the 
motor field. Further speed changes are 
obtained through gears in the usual man- 
ner. The lathe is used for roughing large 
shafts, gear axles, etc., the cuts being 
about 1 to 1% in. deep at %-in. feed. 
Fig. 1 shows the arrangement of the tool. 

The control station, Fig. 2, is shown 
in position on the apron. It contains four 
push buttons marked, respectively, On, 
Off, Run and Safe-Stop. The On button 
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regulates the speed from low to high. 
The one marked Off controls it from higa 
to low. The Safe-Stop button is used to 
stop the lathe, and when so stopped it 
cannot be started up again until the oper- 
ator presses the Run button releasing the 
Safe-Stop. He is thus protected from iu- 
jury from accidental pressure on the lat- 
ter while he is working on any part of the 
machine. 

The controller is also equipped with a 
no-voltage device, so that in case of the 
failure of the current the motor cannot 
be started again until the controller has 
returned to the full Off position. An 
overload will cause the motor to stop 
automatically. The controller then re- 
turns to the Off position, the overload de- 
vice is automatically reset and the lathe 
and controller are then ready to resume 
operation. 

Connections for the control circuits are 
made by means of shoes sliding on bare 
cables. These cables are placed under 
the carriage and are fed at the end, as 
shown at the left in Fig. 2. 

With this system of control a positive 
movement of the tool of a small frac- 
tion of an inch can be made, thus facili- 
tating setting the lathe or lining up the 
work. The control can also. be arranged 
with a locking device, so as to enable the 
speed of the motor to be fixed by the 
foreman at a predetermined point, and 
the machinist cannot run the lathe at a 
greater speed than this limit. 

If desired, the controller can be ad- 
justed to start the machine and bring the 
motor up to speed with a single push of 
the On button, or so arranged that the 
lathe can be operated at intermediate 
speeds between the minimum and the 
predetermined speed. 

For boring an dother machines of a 
similar character, an adjustment is made 
for slow speed on the outside of the 
work, and by pushing the On button from 
time to time the speed can be gradually 
increased as the tool approaches the cen- 
ter. By the addition of a special device, 
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HEADSTOCK AND MoToR 











Fic. 2. CARRIAGE, SHOWING CONTROL 
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this is automatically done or, vice versa, 
the speed decreased as the tool moves 
away from the center. A special limit 
switch will also stop the motor when the 
machine reaches the end of its travel. 
By this method, known as the Kohler 
system, the control of a machine tool is 








Fic. 3. THE CONTROLLER 


so simplified that the operator is re- 
lieved of considerable labor and is able 
to materially increase his output. Fur- 
thermore, no matter how the push buttons 
may be manipulated, it is impossible for 
the machinist to rack the tool by sudden 
starting or stopping. Abuse of the motor, 
controller and tool through carelessness 
is thus entirely obviated. 

Furthermore, the graduated starting 
and speed increase saves power and pre- 
vents damage to the motor from sudden 
inrushes of current. The construction of 
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the controller, which is of the Cutler- 
Hammer type, is obvious in Fig. 3. 

At the Standard Forging Co.’s plant, no 
provision is made for reversing the mo- 
tor, but this can be accomplished with 
the same system by the addition of a 
double-pole, duuble-throw knife switch. 


Home Made Splining Ma- 
chine 
The halftones illustrate a home-made 
machine used by the G. A. Gray Co., 
Cincinnati, Ohio, for splining feed rods 
for planer heads. 
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The general view, Fig. 1, shows the 
machine for about half its length, the bed 
measuring about 15 ft. from end to end. 
As illustrated in this view, the work is 
carried at one end by a three-jaw chuck, 
which is secured to a fixed stud in the 
head; the other end is supported on the 
tail center. A steady-rest is located at 
A, immediately opposite the milling cutter 
and another V-support is_carried by the 
bracket B, which is placed at the front 
side of the work and a litde in advance 
of the cutter. 

The driving mechanism for the cutter 
spindle and for the tarriage feed rod 
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FOR SPLINING FEED Rops 











Fic. 2. HOME-MADE SPLINING MACHINE 
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is located at the upper end of the lathe 
bed. The plain pulley is belted from a 
countershaft and is mounted directly upon 
the back shaft for rotating the cutter. 
This shaft also drives the carriage feed 
rod through the medium of spur gears 
and belted pulleys as represented. The 
carriage has, in addition to the power 
feed for the milling cut, a quick-return 
movement by hand by means of the spur 
gearing and crank handle shown at the 
left side of the apron. 

The vertical cutter spindle is mounted 
in suitable bearings in a head carried 
upon a special guide secured to the top 
of the carriage. The cutter spindle is ro- 
tated by wormwheel and worm, the lat- 
ter mounted on the cross-shaft shown 
more clearly in Fig. 2, where the rear end 
of the shaft is seen connected by the 
bevel gears with the splined driving shaft 
along the rear of the bed. 
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This view also shows the steady-rest A, 
which has one horizontal bearing directly 
under the lower side of the work and a 
sloping jaw above. Both jaws are car- 
ried in a slide which is adjustable ver- 
tically in its seat at the rear of the cut- 
ter slide. This adjustment with the hori- 
zontal movement of the top jaws enables 
the two supporting jaws to be set to any 
size of work. The bracket at B, carries 
merely a plain V-block, which is adjusted 
by the setscrew until it comes into very 
light contact with the front side of the 
work; thus throughout the entire length 
of the cut the rod is well supported and 
prevented from chattering. 

It will be noticed that the milling cut- 
ter is run in the same direction as the 
work is fed, that is, in a direction opposite 
to what is customary in milling practice. 
At the outset, the cutter and feed were 
set to operate in the conventional fash- 
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ion, with the cutter milling against the 
direction of the work feed. It was found, 
however, upon trial of the opposite 
course, that better results were obtained 
by milling with the feed, each tooth of the 
cutter, in this case, striking upon a fresh 
unbroken part of the work surface and 
producing a clean, smooth cut, with no 
tendency to cramp or crowd toward either 
side of the groove being milled. 

So far no trouble has developed from 
the backlash which usually accompanies 
attempts to operate milling cutters in the 
direction of the feed. 

The short chip pans shown under the 
bed in Fig. 1 are used under various 
lathes in the Gray shops, as many being 
placed end to end as the length of the bed 
necessitates. They are carried on pedes- 
tals with a large flange at the base to 
keep them from overturning, and are eas- 
ily handled for the removal of chips. 











Circular Milling Attachment Work 


The circular milling attachment has 
been for a long time a recognized part 
of the equipment of vertical millers. It 
has also been, although to a lesser ex- 
tent, used in conjunction with the hori- 
zontal-spindle machine. The examples 
of its use with both types here presented 
are taken from the practice of the Cin- 
cinnati Milling Machine Co. 

The feed-box bracket which forms the 
subject of the first example is shown in 
Fig. 1. The parts to be milled are the 
two longitudinal strips A and the two 
transverse surfaces B. The two former 
constitute the bearing of the feed-box 
bracket on the miller column and must 
be flat and in one plane, the test which 
they must pass being the holding of six 
tissue papers inserted between the strips 
and a special surface block. The sur- 
faces B are milled 1/64 in. below A, and 
are for clearance only. 
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By A. J. Baker* 








Several practical examples of 
the use of the circular milling 
attachment with both the verti- 
cal and horizontal types of ma- 
chines. 


Order of operations and speeds 
and feeds are given. 




















*Chief, Tool Designing Department, 
Cincinnati Milling Machine Co. 

In setting the operations on this piece 
there are several methods to be consid- 
ered; among them, very obviously, will 
be that of planing, using a long-stroke 
table and two heads. This, however, 
requires an expensive machine tool, a 
series of holding arrangements, and, 
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FEED-BOX BRACKET 








moreover, will only take care of the two 
strips A, leaving the recesses B to be 
machined by some other means. 
Another method would be to use a 
vertical-spindle machine, but here egain 
a difficulty is encountered in the pro- 
jecting horns which would necessitate 
an extremely large cutter carried on a 
long extension, which would not be 
likely to result in a very accurate job. 
The method shown in Fig. 2 was finally 
decided on (after a series of tests had 
been made with the first named method), 
and the brackets are now produced with 
the flange as shown milled within the 
limits mentioned in an average time of 
19 minutes each, running them through 
in lots of 60. This is the average time, 
including the setting up and tearing 
down of the machine and the individual 
testing and inspecting of each piece by 
both the operator and the floor inspector 
while the job is still at the machine. 
The equipment required is of a very 
simple character, a 1'%-in. spiral end 
mill, a 20-in. circular milling attach- 
ment, a holding fixture and a No. 4 cone- 
driven Cincinnati miller comprising it. 
The fixture is provided with four support 











Fic. 2. THE JOB ON THE MILLER 
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Fic. 3. MILLING THE PERIMETER 


points, of which one only is adjustable; 
it carries in addition end stops and four 
pointed screws inclined downward, which 
act directly on the edge of the flange. 
The function of the circular attach- 
ment is merely that of an indexing fix- 
ture, so that there is no need for con- 
necting its feed mechanism with the 
machine. In operation, after the piece 
has been chucked, a roughing cut is 
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5. MILLER BACK 


taken down one strip, the table is swiv- 
eled by hand through 180 deg., where it 
is locked by simply engaging the worm 
with the wormwheel, the second strip 
is milled, the table swung through 90 
degrees, the knee raised for the proper 
clearance depth, the saddle adjusted out 
and the first clearance milled. 

After the second clearance has been 
milled the tabie is swiveled to the orig- 
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inal position and a finishing cut is taken 
over both strips. When taking the cuts 
the operator stands behind the table and 
controls the feeds. This position en- 
ables him to watch the cutter in its pro- 
gress past the outstanding horns and so 
avoids any collision at this point. 

The cutter speeds are 133 and 148 
r.p.m., and the table feeds 0.143 and 
0.053 in. per revolution for the roughing 
and finishing cuts, respectively. The 
depth of cut averages jy in. 

The example shown in Fig. 3 is a 
dividing head clamp, the outer edge of 
which is circular, and which must be 
machined to give an accurate thickness 
(measured from the bore) within limits 
of plus or minus 0.001 in. 

It is necessary that the surface pro- 
duced be flat, which necessity is easily 
met by setting the center of the circular 
attachment a little to the right of the 
center of the cutter spindle. A 2'%-in. 
shell end mill is used running at 138 
r.p.m., which, using a feed of 3.2 in. per 
minute allows the operation to be per- 
formed in eight minutes, using a No. 2 
cone-type Cincinnati miller with 16-in. 
circular table. 

The finish milling of the sides of the 
same piece on a No. 2 vertical miller 
fitted with a similar circular milling at- 
tachment is shown in Fig. 4. The fixture 
consists of a plate bolted to the attach- 
ment table and carrying a series of screw 
holders so arranged that two pieces may 
be clamped to the fixture at the same 
time. The operator is, therefore, en- 
abled to remove and replace the work 
in one series of holders while the piece 
carried in the other holders is under the 
cutter. 

This continuous milling results in a 
very economical production. The actual 
time registered on these pieces when 
made in lots of 200 averages three min- 
utes each, including, of course, the set- 
ting of the machine. The cutter is a 
4*2-in. shell end mill rotating at 76 r.p.m. 
The pieces are flat and parallel within 
0.001 in. 

The job shown in Fig. 5 could hardly 
be machined in any other way than that 
illustrated in Fig. 6. It is a miller back 
apron and must be machined on the 
surface A, Fig. 5, partially surround- 
ing the boss B, as well as on the lines B 
and C, the milling of the first surface is 
the one shown in Fig. 6. 

The apron when received at the miller 
is already bored, and the surface remote 
from A is turned and faced; by this sur- 
face it is located in the simple fixture, 
which is provided with a recess in which 
the turned portion fits. 

End stops or drivers are provided in 
the fixture and the actual holding of the 
work is performed by a clamp bolt pass- 
ing through the hole in the boss B. 
When clamped in position the work is 
engaged with the cutter by means of the 
quick table traverse, the circular feed 
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engaged and the surface rough milled; 
the knee is then raised 0.010 in. and the 
feed reversed, finishing the apron with 
a flat surface parallel to the locating sur- 
face, within 0.0005 inch. 

It will be noted that the milled surface 
approaches very closely to the central 
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by the pilot or projection on the face 
of the chuck while the piston is held back 
in place by the magnetic poles. 

The mouth of the piston is bored slight- 
ly taper, and the projecting piece of the 
chuck turned.to correspond, so that the 
centering is accurate and the pistons can 
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boss, which renders it necessary for the 
operator to watch the progress of the 
cutter and by means of the quick table 
traverse to adjust the work to and -fro, 
if the inequality of the casting or the 
eccentricity of the boss makes this de- 
sirable. 

The standard time for this job is 5! 
minutes and the cutter is a 3-in. shell 
end mill rotating at 80 revolutions per 
minute. 








Grinding Automobile Pistons 
on Magnetic Chucks 


The illustrations show a special mag- 
nce‘ic chuck and its somewhat unusual ap- 
plication. It was designed and built by the 
D. & W. Fuse Co., Providence R. I., for the 
Pierce-Arrow Motor Co., for holding auto- 
mobile-engine pistons for the final grind- 
ing. The chuck is of the rotary type and 
is so designed that it centers the piston 


be released and replaced if necessary, 
with the assurance that they will be held 
true each time. 

It required considerable ingenuity to 
so place the magnets that they’ would ex- 
ert the necessary pull in a chuck of this 
kind. The current-carrying brushes bear 
on the conducting rings behind the body 
of the chuck in the usual way, and when 
the current is turned on the pistons are 
held so firmly that it is almost impossible 
to dislodge them. They are easily re- 
leased by the demagnetizing device, how- 
ever, when the current is shut off. 


A WATERTIGHT CHUCK 


Fig. 2 shows one of the pistons in posi- 
tion on the chuck and also gives a better 
view of the conducting rings on the back 
end of the chuck. This is the first case 
that has come to our attention where work 
of this character has been held in 


this way on magnetic chucks. The chuck 
body is watertight, so that any kind of 
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lubricant may be used on the work. The 
insulation on the winding is such that 
ventilation is not necessary. The coils 
can, therefore, be in air- and water-tight 
compartments. 





Packing Machine Operating 
Instructions 
By R. Davis 


. 

Having recently unpacked several 
American machines imported into this 
country, I venture to call your attention 
to the following: While the packing of 
the machines has been, generally speak- 
ing, satisfactory, the method of inclosing 
such papers as erecting plans, operating 
instructions, tables of speeds, and, in the 
case of universal millers, tables of leads 
and spirals, arrangement of counter- 
shafts, etc., seems to have escaped the 
necessary attention. 

In most cases these have been inclosed 
in an ordinary envelope, and inserted in 
either the cabinet or some other conven- 
ient part of the machine. They invariably 
come in contact with some greasy part 
of the machine, or some loose accessory 
slushed with grease, and, consequently, 
the printing matter is obliterated. 

American machines are _ frequently 
started here without any other than the 
accompanying advice. It is, therefore, 
important that such advice be as com- 


plete as possible, presenting clearly all 


the hints necessary for the successful op- 
eration of the machine. It is obvious that 
when such advice is indistinct, the ma- 
chines are often set to work at a disad- 
vantage. 

I would suggest, where possible, that 
these instructions be printed on grease- 
proof paper, mounted on cardboard, and 
then varnished with some oil-resisting 
varnish. These cards should be inclosed 
in grease-proof envelopes having the con- 
tents clearly printed on the outside, with 
instructions that the contents are to be 
given to the operator of the machine and 
not to be kept in the foreman’s office. 
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A Simple Electric Tachometer 


Anyone having occasion to test machin- 
ery feels the need at times of a reliable 
and accurate tachometer. The simple 
apparatus here described, although used 
in certain shops making electrical machin- 
ery, is apparently not as well known in 
the machine shops as it deserves to be. 

Like other tachemeters, it can be an- 
alyzed into two essential parts. First, 
means for producing a force or pressure 
having some definite relation to the speed, 
and second, means for measuring this 
force in terms of speed. This tachometer 
produces an electrical pressure propor- 
tional to the speed, which is measured 
by a voltmeter. 

Its chief advantages over purely me- 
chanical tachometers are, that the accur- 
acy of a good voltmeter far exceeds 
the accuracy of any spring weighing de- 
vice or pressure gage, and that the elec- 
trical pressure can easily be transmitted 
to considerable distances, permitting the 
indicating part of the apparatus to be 
placed wherever most convenient. 

The engraving, Fig. 1, shows the ar- 
rangement of the apparatus and its con- 
nections. Here M is a direct-current 
magneto and V is a voltmeter, B is the 
machine whose speed is being measured. 
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By Henry K. Spencer* 





[ Details of a simple electric 

tachometer suggested for wider 

application in machine shops. 
Its advantages are extreme ac- 


curacy and convenience in locat- 
ing the indicating part of the 





apparatus. 
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the Blanchard 


Mass. 


*Mechanical engineer, 
Machine Co., Cambridge, 


A 30-volt scale and a 25-volt magneto 
make a good voltmeter combination. A 
dynamo with a field winding of any de- 
scription cannot be used in place of the 
magneto. 

The magneto should run fast enough to 
give nearly full-scale deflection on the 
voltmeter when the machine whose speed 
is being measured is running at its highest 
speed. If the shaft in question runs too 
slow to suit the magneto, the latter can 
be geared or belted to it. Belt drive for 
this purpose is not to be recommended 
except for temporary installations. 
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Fic. 2. THE Test MACHINE INSTALLED 





Having the magneto attached to the 
shaft whose speed is to be measured, 
and the voltmeter connected, it remains 
to determine the constant of the appar- 
atus, or, in other words, the factor by 
which we are to multiply our voltmeter 
readings to get revolutions per minute. 

To do this, make a run at constant 
speed and count the revolutions of the 
shaft for several minutes with an ordinary 
revolution counter. During the same time 
take and record readings of the voltmeter 
at intervals of 15 seconds. Find the av- 
erage revolutions per minute from the 
counter readings and divide this by the 
average volts; this gives the factor de- . 
sired. If this calibration is carefully 
made, repeating it at any other speed 
should check the previous value within a 
small fraction of 1 per cent. 

It should be noted that where gears 
or pulleys are used to connect the shaft 
and the magneto, that if the counter read- 
ings used ‘in getting the constant of the 
apparatus are taken on the shaft, then the 
constant includes the ratio of the gears 
or pulleys and, of course, if this ratio is 
later changed, the constant must be re- 
determined. 

The voltage of a direct-current magneto 
operating under these conditions will be 
directly proportional to the speed of its 
armature, as, since permanent magnets 
are used, its field is constant. The resist- 
ance drop in its armature due to the cur- 
rent taken by the voltmeter is entirely 
negligible. Its terminal voltage there- 
fore equals its induced armature volt- 
age. It is now evident why a dynamo 
with field coils cannot be used for this 
work, for in such a machine the field 
strength would vary, increasing with the 
voltage, due to increase in the field cur- 
rent. Its induced voltage would, there- 
fore, not be proportional to its speed. 

The conducting wires may be of any 
convenient length, for if made of No. 14 
copper wire, the smallest used in electric- 
light wiring, their resistance will not 
cause any appreciable drop in voltage 
when carrying the exceedingly small cur- 
rent required by the voltmeter. 
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Fic. 3. PLOT OF VOLT AND SPEED OF 
WHEEL RIM FOR TEST GRINDER 
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This apparatus will be found remark- 
ably sensitive to small variations in speed. 
With a Weston, Model 45 voltmeter, hav- 
ing a scale 5% in. in length, a variation 
of 2 revolutions in 1000 can be readily ob- 
served. The absolute accuracy of the 
measurements depends on the care taken 
in the calibration, and can easily be made 
high enough for all practical purposes 
by repeating the calibration several times 
and averaging the results. 

The flexibility of the device is one of 
its strongest recommendations. Several 
magnetos on different shafts can be used 
with one voltmeter by providing a multi- 
point switch with as many points as there 
are magnetos, and then the speeds of 
several shafts can be measured quickly 
and accurately from any convenient point. 
Or two magnetos on widely separated 
shafts may be connected to two voltmeters 
placed side by side, enabling one ob- 
server to compare the shaft speeds ac- 
curately. Such an arrangement is very 
convenient for determining loss of speed 
due to belt slippage in the transmission 
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system of a factory or between parts of a 
machine. 


APPLICATION IN TESTING WHEEL SPEEDS 


The apparatus has proved very conven- 
ient for measuring wheel speeds in mak- 
ing tests on the Blanchard high-power 
vertical surface grinder. Fig. 2 shows 
the installation on the test machine at the 
Blanchard shop. In this case the magneto 
runs at spindle speed, the coupling, which 
consists of a close-wound helical spring, 
making a very handy right-angle drive. 

The voltmeter is in a cabinet on the 
wall behind the machine, but in full view 
of the operator. The other instrument 
seen in the cabinet is an ammeter, con- 
nected in the circuit of the motor driving 
the grinder. Thus the increase of load 
and the decrease in wheel speed, if any, 
can readily be observed and the effect of 
different feeds and speeds studied. 

The calibration is, in this case, plotted 
with volts as abcisse and velocity of the 
wheel rim in feet per minute as ordinates, 
giving the plot seen in Fig. 3. With this, 
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any voltmeter reading can easily be con- 
verted into wheel speed without recourse 
to pencil and paper. 

Those who may think of using this ap- 
paratus in their work may like to know 
that the magneto was furnished by the 
Holtzer-Cabot Electric Co., of Boston, and 
is this company’s type WS, wound for 
25 volts at 1000 r.p.m. The voltmeter, 
which was furnished by the Weston Elec- 
trical Instrument Co., Newark, N. J., is its 
Model 45 instrument and has scales of 
300, 150 and 30 volts, the last being the 
one used with the magneto. 

In many electrically driven shops a 
voltmeter is a necessity for testing the 
voltage of the power circuits, and at a 
slight additional expense this instrument 
can be obtained with another scale of low 
range, suitable for the magneto. 

This same apparatus has been used 
with very satisfactory results in testing 
the governing and fuel-pump units of 
its oil engines, especially in the adjust- 
ment of the governor to operate at the 
desired speeds. 








Keeping Records otf Wheel Fits 


The question of press of force fits is 
always with us, although it has not re- 
ceived particular attention for some time. 
An exhaustive study of this question ap- 
peared in the AMERICAN MACHINIST dur- 
ing 1901 and 1902, this being probably the 
most complete information along this line. 

In all of these cases, however, there 
has been a certain element of uncertainty, 
owing to the fact that the pressures used 
have necessarily been obtained by ob- 
servation, as recording instruments were 
not available in many instances. In view 


of this and also of the constantly grow- 
ing number of press fits required in car 
wheels, both for street railways and trans- 
continental lines, the subject is particu- 
larly interesting. 


In most machine build- 
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Further results obtained by 
use of the “‘hydraulagraph’”’ in 
graphically recording car-wheel 
fits. 


By this means those which do 
not come within the required 
limits are readily noted and re- 
jected. 











The requirements for the wheel fit, 
however, are particularly exacting, and 
extremely uniform results are being se- 
cured by the use of the hydraulagraph, 
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Fic. 1. A SECTION OF RECORD COVERING Four PAirs oF WHEELS 


ing a key is used in addition to the 
press fit. But it is the universal practice 
to depend entirely on the fit in the case 
of car wheels, regardless of the service 
to which they must be put. 

The Boston Elevated R.R. have paid 
particular attention to this work and keep 
a continuous record of the pressures re- 
quired for every wheel that is put on in 
their shop. To be sure this is all repair 
work, which makes it necessary to fit the 
wheel to the axle in each case, and inter- 
changeability of wheels and axles is not 
attempted. 


made by the American Steam Gauge & 
Valve Manufacturing Co., which was de- 
scribed in detail on page 391, Vol. 32, 
Part 2. 


A SAMPLE RECORD 


The illustration shows a section of one 
of their records, and covers four pairs 
of wheels. It will be noted that each 


record gives the number of the wheel, 
the size of the axle, and also a number in- 
dicating the circumference of the wheel, 
so that wheels of the same diameter shall 
be put on the same axle. For while the 





wheel diameters are nominally the same, 
the slight variations are taken care of in 
this way. 

On the chart shown all the wheels are 
made by the Griffin Company and are 
nominally 30 in. in diameter, being 
pressed on a 334-in. axle. The wheel fit 
is 5% in. long, and the hub of the wheel 
7 in. in diameter on the cast-iron wheels 
which are shown in this chart. 

The hole is bored 0.013 in. smaller than 
the axle where the axles are nominally 
3% in. in diameter and the wheel of cast 
iron. The pressure used is eight tons per 
square inch of diameter for cast-iron 
wheels, with an allowable variation in 
total pressure of plus 10 tons or minus 
2 tons. 
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THE Pressures Usep 


In the case of 334-in. wheels, this 
means that the desired pressure is eight 
times 3%, or 30 tons total pressure. If, 
however, the hydraulagraph record shows 
anywhere between 28 and 40 tons, the fit 
is considered satisfactory and the wheel 
allowed to go into service. This allow- 
ance has been found perfectly justifiable 
and there have been no cases of wheels 
working loose since the hydraulagraph 
was installed on this work. 

For steel wheels the allowance is less, 
running from 0.012 to 0.018 in. on a 6-in. 
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diameter axle. Axles of this size have 
the same length of wheel fit as the 334-in. 
axle, but have a hub 9!4 in. outside diam- 
eter, so that there is necessarily less com- 
pression in the hub than with the smaller- 
sized axle and wheel. 

A careful study of the chart given will 
show the remarkable uniformity in wheel 
pressures, which indicates considerable 
skill on the part of the men boring the 
wheels to fit the axles, as each axle must 
be measured and the wheel bored to fit it. 


REMOVING BAD FITTING WHEELS 


It will also be noted in one case that 
the pressure required to force the wheel 
in place fell a trifle below the required 
minimum of 28 tons, and the wheel was 
pulled off and replaced by another which 
would come up to the required pressure. 

These records are all stamped with the 
date on which they were made and filed 
for future reference in case any trouble 
happens to the wheel or car. In addition 
to this every wheel has a card made out 
for it, as shown in Fig. 2, so that a com- 
plete record is easily kept of the exact 
performance of each wheel. In case a 
wheel comes in to be trued up, this being 
done on a special form of grinder, built 
by the Springfield Manufacturing Co., 
Bridgeport, Conn., the mileage to the 
time of repair is noted and when it goes 
back into service its mileage record is 
continued, so that its complete perform- 
ance is easily made a matter of record. 

It may not be generally known outside 
of railway- circles that car wheels are 
bought on a mileage basis and that a rec- 
ord is supposed to be kept of each wheel 
in service. In case of accident of any 
kind, such as derailment, wheel break- 
age, etc., the wheel number is taken 
and the record easily looked up from one 
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Fic. 2. CARD RECORD FoR EACH WHEEL 


of the cards shown in Fig. 2. By compar- 
ing this and the chart which shows the 
pressure used in forcing it on the axle, 
it is an easy matter to prove that the de- 
fect was not caused by the improper 
fitting of wheel and axle before the car 
went into service. 

In addition to this, we are pleased to 
include a report from D. J. Redding, 
asst. supt. of motive power of the Pitts- 
burgh & Lake Erie, as follows: 

We have two hydraulagraphs on our 
double-head car-wheel press, and we feel 
quite sure that ell the wheels mounted 
with that press have been applied with 
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sufficient pressure to insure their remain- 
ing upon the axle. Wherever the wheels 
are pressed on with less than the required 
pressure, as shown by the gage, we re- 
quire the foreman to personally see that 
that wheel is taken off and another one 
applied at proper pressure, and to show 
upon the record that this has been done. 

We find quite a variation in the neces- 
sary allowance to make proper fits, de- 
pending upon the grade of metal in the 


. | . . 
Maximum | Variation 








Diam. of Minimum 
Fit | Pressure Pressure jof Pressure 

24” to 2” i2tons | 22 tons 
3” to 3” Ths 26° | 
34” to 3” 20 30 10 tons 
4” to 44” 24 34 
44” to 4}3” 28 38 
5 to 5%” 31 42 
54” to 41 35 46 11 tons 
6” to 6%” 38 “* | 5 * tee 
6)” to 6H” 43 * 54 ada waes 
7” to 7x” 45 58 , 
74” to 7H” 49 62 | 13 tons 
8” to 8,” 52 66 
83” to 8H” 56 70 , 14 tons 
9” to 9%” 59 74 
93” to 94” 63 78 15 tons 
10” to 10%” 67 82 

| 

TABLE 1. PRESSURES FOR FORCING AXLES, 


CRANK-PINS, ETC., INTO CAST IRON HUBS 





Note.—These tables are based on 8 net tons per inch of diam. of fit for maximum 
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this is checked by the continuous record 
from the hydraulagraph, as in the case 
of the data from the Boston Elevated 


Railroad. 








Internal Grinding of Cams 
By F. B. Jacoss 


Internal grinding is sometimes looked 
upon as a slow operation, to be resorted 
to only in cases of necessity such as the 











Diam. of Minimum | Maximum | Variation 
Fit Pressure Pressure (of Pressure 

23” to 2” 15 tons 25 tons 
3” to 3n” | 19 * 29 * 
3)” to 3” | 24 “ 34 + 10 tons 
4” to 44” — 38 
4j"to 44” | 33 * 43 
5” to 5%” hon 47 
54” to 5H” 41 “ 52 11 tons 
6” to 6” 44 56 12 tox 
64” to 6H” | 49 61 = tons 
7” to 7” Pas 65 , 
74” to 7H” 57 “ 70 13 tons 
8” to 84” | 60 74 
84” to SH” 65 79 14 tons 
9” to oO” | 68 83 
93” to 9H” 73 &S 15 ton 


10” to 10%” 77 92 


TABLE 2. PRESSURES FOR FORCING AXLES, 
CRANK:PINS, ETC., INTO CAST STEEL, 
OR WROUGHT IRON HUBS 





pressure for cast 


iron hubs, and 9 net tons per inch of diameter of fit, for maximum pressure for cast steel and wrought 


iron hubs. 


The diameter of fit used, is the mean of the two diameters given in the fit column 


At least one half 


of fit must require a pressure between the maximum apd minimum limits of table. 


wheels. Our experience shows that if 
we apply the wheels to the different diam- 
eters of wheel seats,-within the limits of 
our standard pressures, the following al- 
lowances are satisfactory: 

Wheels from 50,000 to 80,000 Ib. ca- 
pacity require an allowance of from 0.004 
to 0.006 inch. 

Wheels of 80,000 and 100,000 Ib. ca- 
pacity require an allowance of from 0.006 
to 0.008 inch. 

We also find that the same allowance 
is satisfactory for both cast-iron and 
rolled-steel wheels, although this allow- 
ance applies to the steel wheels at higher 
pressure. 

The following is a list of pressures at 
which we apply our wheels: 

50,000 capacity or less, cast iron, not 
less than 30 tons or over 50 tons—steel, 
45 to 55 tons. 

60,000 capacity or less, cast iron, not 
less than 35 tons or over 45 tons—steel, 
55 to 65 tons. 

80,000 capacity or less, cast iron, not 
less than 45 tons or over 60 tons—steel, 
56 to 80 tons. 

100,000 capacity or less, cast iron, not 
less than 50 tons or over 65 tons—steel, 
70 to 85 tons. 

The practice of the mechanical depart- 
ment of the New York Central Lines re- 
garding wheel fits and similar work is 
shown in the accompanying tables, which 
have been furnished by F. W. Brazier, 
superintendent of rolling stock. 

The notation below the tables gives all 
necessary information regarding their 


practice and it is interesting to note that 





finishing of holes in jig bushings, and 
other toolroom work of like nature. With 
a rigid machine, and grinding wheels of 
the proper materials, grits and grades, 
internal grinding on commercial work can 
be made to show considerable economy 
over the common method of lapping. 

In one of the smaller machine shops in 
Boston thousands of cams similar to 














Fic. 1. CAMS TO BE GROUND INTERNALLY 


those shown in Fig. 1 were made annu- 
ally. These were made of semi-steel, 
and after hardening it was customary to 
finish the holes by lapping with a lead 
lap and emery. The results were not al- 
ways Satisfactory, as the holes often 
came out bell muzzled, whereas they 
should be straight, as the cams were sup- 
posed to fit their shafts snugly. 

While a No. 2 Brown & Sharpe uni- 
versal grinder was available it could not 
be used for the internal work, as the 
operator had all he could do to take care 
of the regular cylindrical work, 
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HOME-MADE INTERNAL GRINDER 


In Fig. 2 is shown the home-made in- 
ternal grinder that was finally decided 
upon to relieve the situation. This ma- 
chine which was originally a speed lathe 
of rigid design, served the purpose in a 
satisfactory manner after a few altera- 
tions. 

First the spindle was carefully re- 
finished by grinding and new boxes made 
of phosphor-bronze, these being scraped 
to a fit with the spindle. The tailstock 
was cut away, the base being used to 
support the grinding attachment. 

















GRINDER 


Fic. 2. HOME-MADE INTERNAL 

By referring to Fig. 2 it is seen that the 
frame that carries the wheel spindle has 
a swivel adjustment, having its fulcrum 
at the point A, the wheel being set up to 
the work by a slight adjustment of the 
screws B. This method holds the spindle 
frame far more rigidly than is generally 


done by meens of the ordinary cross- 
slide and screw. 
In grinding, the operator feeds the 


wheel through the tam with a regular 
motion acquired by experience, ty means 
of a handle on the end of the wheel 
spindle. This spindle, which is made of 
a good grade of tool steel, hardened, 
ground and lapped to a smooth finish, 
runs in two hardened steel bushings, hav- 
ing a rotary and lateral motion in each 
like a traverse spindle grinder. The 
spindle is driven by means of a round 
belt, running over a pulley fastened to 
the spindle between the boxes. 

With any grinding operation, where 
production cost is the prime factor, it is 
necessary to have a rapid and efficient 
means of locating the work concentric 
with the headstock spindle, thereby sav- 
ing time that would otherwise be spent 
in truing up the work with a test indi- 
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cator, or as it is sometimes done, with a 
piece of chalk held by the operator. 


LOCATING THE WORK 


The method of locating the work in 
this case is shown in Fig. 3, in which A 
is the cam to be ground, B the strap that 
holds the cam against the faceplate C, 
by means of the screw D. The spring E 
holds the strap away from the work 
when the screw is loosened, thus saving 
a little time while locating the work. 

In locating the cam on the faceplate, 
the rod F, which just fills the hole in 
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the life of the cam and the other parts of 
the machine that worked in connection 
with it. 





Mechanical Properties of 
Aluminum-Zinc Alloys 


As regards the general mechanical 
properties of aluminum-zinc alloys a re- 
port to the Institution of Mechanical En- 
gineers states that the outstanding result 
of the experimental research is perhaps 
to be found in the very large effect pro- 














Am. MACHINIST 








Fic. 3. INTERNAL GRINDING OF CAMS 


the headstock spindle G, has one end H 
turned down to the proper diameter to fit 
the hole in the cam before grinding. It 
is thus seen that the operation of locating 
the cam for grinding consists of placing 
the locating rod in position, placing the 
cam on the end, and tightening the strap, 
the whole operation taking 30 seconds 
against three minutes, the time required 
to locate the cam central by means of a 
test indicator. 

The grinding wheel used is aloxite 4- 
in. in diameter, '4-in. face, '4-in. hole, 
403 grit, K grade, S. K. P. bond, and is 
run at 9000 r.p.m. The work speed is 
500 r.p.m. The holes in the cams to be 
ground are % in. in diameter, 17% in. 
long, 0.008 in. being left for grinding. 
The operator’s time for locating and 
grinding the cams is five minutes each, 
which is good time when the equipment is 
taken into consideration, and a saving of 
fully 50 per cent. of the time required 
by the former method of lapping. 

This operction required ten minutes 
for each cam and the results were not 


satisfactory. The holes finished by grind- 
ing are straight and true, thus insuring 
a good bearing on the shaft, lengthening 





duced upon them by hot work. It has 
been found possible to roll out into bars 
and even to draw into wire an alloy con- 
taining as much as 25 per cent. zinc in 
spite of the fact that this same alloy in 
the sand-cast condition shows no per- 
ceptible ductility. 

This alloy attains its maximum tensile 
strength when in the condition of rolled 
bar 1'% in. in diameter, the maximum 
stress being 27.5 tons per:sq.in. It is 
very interesting to find that rolling down 
the same alloy to %-in. diameter while 
hot, so far from improving the properties 
of the material, brings about a reduction 
in the tensile strength of several tons 
per square inch, and similar phenomena 
are met with throughout the whole series 
of alloys. 

It may be added that by the addition 
of a small percentage of copper to these 
aluminum-zinc alloys the tensile strength 
of the hot-rolled material may be raised 
to 32 tons per sq.in. while retaining a 
reasonable degree of ductility. 

The fact that such alloys can be raised 
in tensile strength, and at the same 
time not made so brittle as to be use- 
less, is not commonly known. 
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Charts for Helical Springs 


The AMERICAN MACHINIST has pub- 
lished much excellent information on 
springs, and perhaps nothing that ever 
appeared in its columns has been so 
much copied, quoted and used as Beg- 
trup’s spring tables. 

Tables are, however, too inflexible to 
be well adapted to the subject of springs. 
Unless they are extended to impracti- 
cable length, the tables for strength must 
be based on one or, at most, a very limi- 
ted choice of unit fiber stresses. The 
same remark applies to the tables for 
deflection and the torsional modulus of 
elasticity. The designer, therefore, is re- 
stricted in his choice of these constants, 
even for the material for which the 
tables are intended, while, if he wishes 
to use some other material, the tables 
have no application whatever. 

The accompanying charts have been 
prepared by Prof. J. B. Peddle to ac- 
company this article. They overcome this 
deficiency of tables as well as of all pre- 
vious charts that have come to my at- 
tention. Within their scope, they are as 
flexible as the formulas which they repre- 
sent. The user may select the fiber stress 
and modulus of elasticity for any ma- 
terial with entire freedom, while the ease 
with which the various springs which 
satisfy any given set of conditions may 
be found, makes them far more conven- 
ient for use than any possible set of 
tables, even though extended to cover all 
the conditions covered by the charts. 

The formulas which the charts repre- 
sent are well known. For round wire 
they are: 


; Sd* 
W = 0.3927 _— 
PDN 
= 8 
Gd* 
For square wire there is some variation 
in the coefficients given by different au- 


F 


thorities. For these charts the forms 
used are: 
. Sd’ 
w= 0.444 ~~ 
PD8N 
in which, 


W = Carrying capacity, Ib. 

S = Fiber stress, lb. per sq.in. 

d = Diameter of round or side of 
square wire, in. 

= Mean diameter of coil, in. 

= Deflection of spring, in. 

= Torsional modulus of elasticity 

P = Load, Ib. 

N = Number of coils. 

These formulas ignore certain second- 
ary stresses, and the proportions of the 
springs must be such as to make these 
stresses negligible if the results given 
by the formulas are to agree with the 
facts. Thus the larger the coil in relation 


ans 





By F. A. Halsey* 









The designer has complete 
liberty of choice of the unit fiber 
stress and of the torsional modu- 
lus of elasticity and the charts 
are thus applicable to any ma- 
terial. The selection of springs 
of a given carrying capacity and 
deflection is more easily made 
than by any previous method. 








*Editor Emeritus. 


to the diameter of the wire the better. 
In no case should the ratio of these diam- 
eters be less than 5. Again the smaller 
the helix angle the closer will the cal- 
culated results agree with the facts. The 
formulas for deflection again presuppose 
that the correct torsional modulus of 
elasticity for the material used is em- 
ployed. The formulas will again give 
more accurate results for tempered steel 
than for piano-wire springs, in which 
latter the conditions of internal stress 
complicate the conditions. 


THE FIBER STRESS 


Uniformity of practice in the matter of 
fiber stress is not, of course, to be ex- 
pected. From discussions that have ap- 
peared in the columns of the AMERICAN 
MACHINIST and elsewhere the following 
stresses appear to be safe and conserva- 
tive: 

For small springs of hard-drawn piano 
wire there is good warrant for stresses 
up to 100,000 Ib. per sq.in. For springs 
of tempered steel the following stresses 


may be used: 
Diam. of Stress, Lb. 
Steel, In. per Sq.In. 
Up to 75,000 
70,000 
60,000 
4 50,000 


It should, however, be said that some 
large users of springs limit the stress to 
40,000 Ib. while, on the other hand, the 
Pennsylvania R.R. uses stresses of 60,000 
to 70,000 Ib. All these figures are for 
springs subject to moderate shock. For 
heavy shock they should be reduced. 
Phosphor-bronze may be stressted to 15,- 
000 Ib. and brass wire to 5000 pounds, 
the figures for brass being the least well 
established of all. 


THE TORSIONAL MobuLus oF ELASTICITY 


The torsional modulus of elasticity for 
steel, according to American investigat- 
ors, averages about 12,600,000, while 
British experimenters give the smaller 
value, 11,000,000. It has been repeated- 
ly proven, but the fact will bear repeti- 
tion, that this constant has the same 
value for tempered and untempered steel. 
The effect of tempering is to raise the 





elastic limit and ultimate strength, with- 
out changing the modulus. The result is 
that while a tempered spring will carry 
a much heavier load without permanent 
set, the rate of deflection is unchanbed. 
The value of the modulus for phosphor- 
bronze is 5,250,000 and for brass 3,400,- 
000, the figures for brass being, again, 
less well established than the others. 


THE Use OF THE CHARTS 


The use of the charts is best shown by 
examples: Required, the dimensions of 
a steel spring to carry a load of 500 Ib 
under a fiber stress of 50,000 Ib. perv 
sq.in. Connect the load and the fiber- 
stress lines of Fig. 1, as shown, and note 
the intersection with line A. Now any 
line through this point will connect the 
diameter of a round (or the side of a 
square) wire with the mean diameter of 
the coil, the line drawn being for a round, 
wire of 0.5-in. diameter or a square wire 
of 0.48-in. side, and a coil diameter 0? 
5 inches. 

The chart may obviously be worked in 
the reverse direction with equal facility 
in order to find the load which a spring 
of given dimensions will carry, and, in 
fact, any three quantities being given, 
the fourth may be found. While all 
springs found in this way will carry the 
same load, their deflections will be very 
different. 


DEFLECTION OF SPRINGS 


To find the deflection use Fig. 2, in 
which the lines drawn find the deflec- 
tion of 10 turns of a spring having a 
coil diameter of 10 in. and a wire diam- 
eter of 0.5 in., under a load of 10 Ib., 
the modulus being taken at 8,000,000. 
Connect the modulus with the number of 
coils and note the intersection with the 
line C. Connect the mean diameter of 
the coil with the diameter of the wire and 
note the intersection with the line B. 
Connect the intersections, extend the con- 
necting line, and note the intersection 
with the line A. Connect the last inter- 
section with the load and read the de- 
flection—1.6 inches. 

Like the first chart, this may obviously 
be used in the reverse or any convenient 
direction, in accordance with the given 
and required quantities. In ordinary cases 
several trials must be made before a 
spring of the required strength and de- 
flection is found, and it is in the conveni- 
ence of the charts for making these trials 
that their best feature lies. 

Of course, good sense must be used 
in all such work. Thus in the case of a 
compression spring it may easily happen 
that the deflection given by the chart will 
more than close the spring—an impos- 
sible condition of course. This must be 
watched for and a spring be chosen which 
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will not be an absurdity. It will be un- 
derstood that the charts are equally ap- 
plicable to both extension and compres- 
sion springs. 








The Right Type of Man 
By A. L. HAAs 


There is in the United Kingdom a con- 
cern, employing over 4000 men, whose 
proprietors, if I am informed correctly, 
have done little for the development of 
their business beyond directing their own 
works. The product is made as well as it 
is humanly possible to make it. Aside 
from this there seems but one real rea- 
son for the extraordinary success of this 
concern, and that reason, I assume, is 
that among its other abilities, it knows 
how to pick the right type of men. 

There are certain broad distinctions ap- 
parent to anyone in the engagement of 
men. It is obvious that heavy, laborious 
work calls for a good physique; that for 
acute mental effort, nervous organization 
is a greater factor than large muscles. 
Even here difficulties arise. It is not al- 
ways the biggest bulk that will perform 
the monotonous and laborious work in 
the quickest time. Weight is not every- 
thing; intelligence must be coupled with 
strength. Psychologically considered, 
will-power makes for endurance where 
mere physique, lacking this essential, 
fails. 

As we select our materials using a 
balanced judgment to pass upon their 
qualities, so is it possible to select the 
right man for particular work. The 
faculty of so doing is intuitive and be- 
longs to the subconscious mind rather 
than to straightforward reason. As al- 
ready pcinted out success in business is 
to a large extent dependent upon this 
selective judgment. 


PERSONALITY AND ENVIRONMENT 


The greatest asset a candidate for a 
job can have is his ability to make good. 
An individual may fail to make good in 
a particular environment, but change of 
environment often enables him to be suc- 
cessful in a precisely similar position. 
Care and patience and the absence of 
worry help a new man to succeed. The 
condition engendered by the _ reverse 
treatment is akin to hysteria, and leads 
a really first-rate man to do himself scant 
justice. One foreman’s discreet policy 
(provided he is satisfied that a new man 
is roughly qualified to fill the bill) is 
never to go near him for the first 14 days 
to watch him at work. 

Past experience, personal appearance, 
mode of address, tact, assurance, man- 
ners, all go to the making up of that 
vague and complex thing known as per- 
sonality. Certain types of men are bril- 
liant in an interview but not at work. It 
is a comparatively easy matter for such 
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men to obtain jobs but impossible for 
them to hold them. Such a man is out 
of his element; his proper vocation might 
conceivably be found in connection with 
sales. 

Then there is the more difficult inarti- 
culate man, shy, reserved, unable to 
frame the quick, correct answer, nervous 
at an interview but a glutton for effective 
work. If, because of his unfortunate 
manner, you neglect to engage him, the 
concern on whose behalf you are select- 
ing men is a loser. 

There is a complaint continually 
sounded that the present-day workman re- 
quires an unnecessary amount of super- 
vision. The complaint is a just one, but 
the responsibility for this state of affairs 
does not altogether lie with the workman. 
In spite of the increasing complexity of 
tools, processes of manufacture have be- 
come simpler. Drilling on an old-type 
machine with flat drills, forged and 
hardened by the workman himself, re- 
quired a different series of mental opera- 
tions as compared with feeding a high- 
speed twist drill at maximum speed and 
feed, using a jig on a machine that re- 
quired no coaxing whatever. 

Having to a large extent taken away 
the workman’s ‘necessity for mental as 
opposed to physical activity, has resulted 
in a condition of mental stagnation. The 
individual having become unaccustomed 
to use his intelligence, is blamed for the 
absence of what he possesses but lacks 
the opportunity to exercise. 


DEVELOPING ALONG NATURAL LINES 


Mathematically considered, the pros- 
pective employee forms the first term of 
a series, but unlike an algebraic expan- 
sion the succeeding terms can hardly be 
predicted from the first. A man, having 
completed his education and apprentice- 
ship, or #s equivalent, can be considered 
the first term of the series. Succeeding 
expansions cannot be predicted at this 
stage. He cannot really tell how he 
wishes to develop and unless he has an 
opportunity to develop along the lines of 
his, probably unknown, natural mental 
bert in a suitable environment, his ex- 
pansion is arrested to commence with. 

We are all agreed that acute intelli- 
gence, coupled with the power of reason- 
ing and observation, is needed for any 
considerable progress in engineering. 
No trade, rightly followed, allows more 
play and exercise of the mental gifts 
mentioned above. The final completing 
mechanical sense comes when a man finds 
himself and his bent. 

How to judge the possession of these 
important characteristics is a difficult mat- 
ter. One of the best engineers I ever 
worked under had an almost restless 
spirit of investigation, and although de- 
void of any profound technical knowledge 
he was of a competent practical type. It 
was his theory that the qualifications of 
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a doctor and an engineer required the 
same type of mind, the same intuitive 
power of diagnosis and ability to pre- 
scribe the proper remedy. The only dif- 
ference, he asserted, was that the engi- 
neer’s mistakes were palpable and never 
got decently buried. 


MEN AND THEIR TREATMENT 


His ruling as to the management of 
men was sound. It has been indorsed 
again and again in the qualifications nec- 
essary for a good military commander. 
No two men can be treated alike. After 
experience you learn to sort men into 
types, each type yielding the best results 
to particular treatment. A word of praise 
judiciously bestowed is often advisable. 
Few fail to respond to it, and from ex- 
perience I can testify to the effectiveness 
of this rarely used instrument of in- 
creased production. 

The difference between the raw youth 
making rather ineffective efforts to file 
flat, and the competent workman doing 
so without effort, represents the correl- 
ation of mind and muscle. 

Great commanders, like poets, are born, 
not made, is a statement with a substra- 
tum of truth; but it is possible to realize 
that the proper study of mankind is man 
in this problem of the selection of men. 
Intelligence and common sense are per- 
haps quite as important as much study 
and profound intuitive gifts. No rules 
can be laid down; but the employment 
bureau should be considered as demand- 
ing as much attention and skill as the 
purchase of a new machine tool. It is 
quite as likely to lead to results equally 
important. We may see the outside of a 
man’s head and judge the size he takes in 
hats, but this is no final indication of his 
ability. 





In a paper presented to the American 
Institute of Electrical Engineers dealing 
with economies in electric railway oper- 
ation the selection of improper gear ratios 
is pointed out as a source of enormous 
loss to the operating and manufacturing 
companies. Few people who have not 
made a study of the subject realize its 
importance, and at the present time, in 
spite of the campaign which has been 
waged against it by the manufacturing 
companies and a few enlightened engi- 
needs, there are still a good many motors 
in service which are so geared as to re- 
sult in a continual loss to the operating 
company. The large companies have 
been realizing more and more in recent 
years the disadvantages of high speed 
gearing and some of them are now mak- 
ing wholesale changes in their gearing, 
reducing the maximum speeds and mak- 
ing savings of 5 to 12 per cent. in power 
consumption, besides greatly reducing 
the temperature of the motors. 


August 15, 1912 
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etters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 














Standard Spacing for Perfor- 


ated Sheets 


In 1902, I condensed the generally ac- 
cepted practice for perforating screen 
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Spacing same as for “Hit and 
Miss Sideways.” 

ye” x 3” Gagan) oblong and 
¢,” x ?” diagonal oblong. 


There are the following regular 
sizes not shown. 

Rounds: 3}, 34, 4, 44, 5, 54, 
6, 64, and 7 

Squares: 34, 4, 44, 5, 6. 

Round Holes i” ena’ larger to 
be spaced as desired, either in 
(a3 ( Ah ) or straight 

000 

000 )rows. 

000 

(338 holes 1” x 2” and larger 
can be spaced any distanee apart, 


“hit and miss sideways,”’ (oo) 
00 

“hit and miss endways”’ ( 0 ) 
00 


00 
‘on the square’ (0 0) 


Other sizes can be furnished 
in plates of any dimensions that 
can be obtained from the mills 
in copper, bronze, iron or steel. 

Spaces bet ween perforations as 
given for all styles are at or near 
the minimum to prevent cracks 
and swelling in punching. 
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Square Holes 


Holes }” square and under 
have square corners; holes 5” 
Square and larger have rounded 
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have used them ever since with satisfac- 


tory results. 
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The accompanying figures illustrate 
how they are used in specifying for an 
order. 


Scottdale, Penn. F. D. BuFFUM. 








A Problem in Angles 


In designing a machine, a problem 
came up in which a lever vibrated through 
a given angle (previously determined), 
and it was required to find the position 
of the pin on the slide so that the slide 
would move a given distance in a horizon- 
tal plane, at a given distance below the 
fulcrum, when the lever vibrated through 
the given angle. The data relating to the 
problem are shown diagrammatically in 

Required to find the distance x. 


For convenience, let 
a = The known angle — 4° 12’ 50”; 
6 — The unknown angle; 


and 
x = The unknown side opposite 
angle 6. 
Then, 
Tan.0 =~ (1) 


4 
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and 


0.375 + x 
; (2) 


From trigonometry we have the relation 


i tan. a + tan. 6 
Ten. (a +0) = 1 —tan.a . tan. 6 


Substituting in (2), we have 


tan. a@ + tan. 6 _ 0.375 +2 
1 —tan. a . tan.6 — + 


Tan. (@ + 6) = 





(3) 











| . is 
K: 0375 >~< i i a oe now a 
A PROBLEM IN ANGLES 


Substituting the value of tan. 6 from 
(1) in (3), we have 


1S 
. a 
Toe. 24) 0375+ 
x “ 4 
| —-—tan.a 
4 


Clearing of fractions, and arranging ac- 
cording to x, we get 
xv? tan, &@ + 0.375 x tan. @ + 1l6tan. @ = 1.5 
Dividing both members by tan. a, we get 
x? + 0.375x —(1.5cot.a— 16)=0 
From a table of natural cotangents, we 
find cot. a = cot. 4° 12’ 530” = 13.57236. 
Using this value for cot. a, we have 
x? + 0.375x — 4.35855 = 0 
Solving, we find x = 1.9086”. 
WILLIAM JOHNSON. 
Cleveland, Ohio. 








Spring Center Drill Holder 
The tool shown has been found much 
better for centering work than the rigid 
centering tool. The spring should be 
strong enough to do the work of itself, 
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SPRING CENTER-DRILL HOLDER 


It can be fed right into the work on the 
fast feed so as to compress the spring, 
then allowed to dwell slightly while the 
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spring does the work. One Slocomb drill 
has been known to last for months, while 
with fixed drills, breakages are common, 
as most feeds on automatics are too 
coarse for a fine drill. 


Dursley, England. S. SEABOURNE. 





Slotting Holder 


The piece shown in Fig. 1 was fin- 
ished and sbotted in a %-in. Cleveland 
automatic screw machine, a special holder 
being necessary as the work was slotted 
in the end opposite the head. The holder 
for carrying the piece after it was cut 
off is shown in Fig. 2. The springs A 
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lation, it was decided to repair the old 
one. The cracked end is shown at A. 
The ends being larger than the rest of 
the cylinder, it was impossible to shrink 
on solid bands anywhere but on the large 
end. It was therefore decided to use 
the sectional bands B, as the best means 
of holding the cylinder together. These 
bands are best seen in the sectional view. 
Being made in two sections, it was neces- 
sary to hold the two ends while the sec- 
tions were shrinking. For this purpose 
a strong hook C was forged on either 
end of each section. Each of these hooks 
had a long heel back of it for support 
when the strain occurred. 
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Section C-D Section E-F 
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Section G-H FIG. 1 


SLOTTING HOLDER FOR THE AUTOMATIC SCREW MACHINE 


grasp the head of the piece, which is 
ejected by a plunger operated by the lever 
B, the usual means being used to eject 
the piece when the turret withdraws. 

The springs shown were strong enough 
to carry such parts as required an 0.025- 
in. slot; while a bushing was necessary 
for supporting the work when it was 
slotted with 0.057-in. saws. 


New York, N. Y. A. GRAY. 





Repairing a Cracked Hy- 
draulic Cylinder 


The cylinder in question was about 12 
ft. long and worked under a 750-lb. hy- 
draulic pressure. It was cracked at one 
end, the crack running in about 4 ft. 
along one side and nearly parallel with 
the center line. 

After considering the cost of a new cyl- 
inder and the delay caused by its instal- 


After the hooks were forged and the 
sections bent to the correct radius they 
were cooled, and then lined up in position 
on a circle of the same radius on a 
plane surface, and the sizes taken for 
the links D. These links are made enough 
shorter than the distance between the 
faces of the two hooks to give the re- 
quired shrinkage. 

The bands and links were then heated, 
the bands being placed in position on the 
cylinder and the links over the hooks. In 
a job of this kind the hooks should not 
be heated as they may pull out of shape 
under the shrinking strain. The space 
between EE shows about how much of 
the band should be heated. 

Three of these bands were put on the 
small diameter of this cylinder and two 
solid bands on the large end. The repaired 
cylinder proved entirely satisfactory. 

Coatesville, Penn. R. E. Wo.re. 
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Section through F-F 


SHRINKING BANDS ON A CRACKED CYLINDER 
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An Expansion Reamer 


The illustration shows an expansion 
reamer which proved very successful. It 
will be seen that the construction of the 
reamer is not very intricate, no special 
tools being required. 

Among its numerous advantages it may 
be noted that it has more than the usual 
number of blades. It will also take a 
larger bar than usual, which is always 
desirable as it provides rigidity when 
reaming a hole. Furthermore it is well 
adapted to line-ream a number of bear- 
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glazed with a piece of ivory or pearl. 

When I have a number of blueprint di- 
mensions to change, | first make all the 
changes with india ink over the old di- 
mensions, then as soon as dry, apply the 
bleaching compound with a wide-pointed 
pen, making a small square just large 
enough to cover the figures. The solu- 
tion does not affect the ink and gives 
clean-cut figures. It is not necessary to 
mark O.K. after dimensions changed in 
this way, the contrast being evidence 
enough. 


Madison, Wis. R. D. SMITH. 
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THE REAMER 


ings when used on automobile crank 
cases and similar work. It also gives 
good chip clearance, and has been used 
advantageously in bronze, aluminum and 
cast iron. 

To adjust the reamer, drive back the 
taper pins by means of the holes drilled 
in the body tangentially; set back the two 
nuts by mcans of a pin spanner in the 
holes shown, and drive up the cutters. 
This settimg-up of the blades enlarges 
the diameter of the reamer owing to the 
taper of the cutter slots in the body. 

After this, back the nut against the 
blades, locking it by means of the outer 
nut, drive in the taper pins, which spread 
the metal, by means of the saw slots, 
and one pin securely binds two cutter 
-+lades. Grind the tool to the diameter 
required, in the usual way, and you have 
a tool of rigid construction capable of 
withstanding hard usage and giving an 
excellent reamed hole, perfectly smooth 
and round. 

I have used reamers of similar con- 
struction for a hole as large as 3% in. 
and see no reason why this type could 
not be used for any size hole required 
and still give the same excellent results. 

Providence, R. I. ROBERT MAwsSoN. 





Marking Blueprints 
Much has been said about solutions 
for marking blueprints, but nothing very 
satisfactory in regard to the method of 
applying the solution when making alter- 
ations. Bleaching compounds usually give 
the figures a ragged outline, and it is not 
always convenient to locate the new di- 
mension. 
If you blot out the old dimension and 
then try to ink in the new, the job is 
usually botched, unless the paper is 





An Improvised Ratchet Dril 


Being without the necessary ratchet 
drill required to drill some holes in a 
casting, we made one which answered the 
purpose very well. 

The line engraving shows this tool. A 
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screwed, having a square hole made to 
suit the shank of the drill E. A ratchet 
wheel and handle F, placed on the square 
shank of the drill, were used to turn the 
drill. 


Poona City, India. G. B. JosuHi. 





Laying Out Circular Lines 

Inclosed is a sketch of an attachment 
which is being used on our laying-out 
tables and found satisfactory. It 
is a combination of the surface gage and 
trammel and certainly saves a great deal 
of time over the old method of laying 








1 : OTS AS RAR 


An. MaCHinist 


LAYING OuT CIRCULAR LINES 





out circular lines by means of a piece of 
wood held across the center. 

There is no danger of an error, as the 
hole is first set central by means of the 
inside trammel piece and the lines can 
be drawn by the pointed piece. The bar 
C can also be graduated if desired. 

The piece A is of %-in. steel, made 
any length desired; it is threaded on one 
end and screwed into a tapped hole in 
the table. The collar B has a thrust 
screw sliding on A and supporting the bar 
C, which has a reamed hole in the end 
enabling it to travel in a circle. The 
trammel pieces need no explanation. 

Brooklyn, N. Y. GEORGE MYERs. 








Calipering Balls Accurately 


The line engraving shows a method 
of calipering hardened steel balls, of 
different diameters. 

A piece of spring steel is bent in the 
form of a pair of tweezers, with holes of 
different diameters drilled in each side 
and countersunk on the inside. A ball 
is placed in a hole suitable to its diame- 
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IMPROVISED RATCHET DRILL 


piece of %-in. pipe about 4 in. long, 
threaded at both ends, is shown at A. On 
the upper end was screwed the socket B, 
and an ordinary latch center C with the 
collar resting against the end of the pipe 
was driven into the latter. At the lower 
end of the pipe a special socket was 
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DEVICE FOR CALIPERING STEEL BALLS 


ters, allowing it to project so that there 
is no interference with calipering. 

By using the tweezers the heat of the 
hand does not cause the ball to expand; 
thus the true diameter may be easily de- 
termined. 

SAMUEL CLIFFORD. 

Germantown, Penn. 














278 


Grip Socket and Reamer 
Shank 


The difficulty and length of time re- 
quired in removing stock when boring 
out the holes of pulleys, and other work 
of a like nature which requires quick 
handling to meet competition, has been 
solved in designing the combination grip 
socket and reamer shank shown. 

When boring holes it is always neces- 

















A COMBINATION GRIP SOCKET AND 


sary to use a single end cutter to true 
up the hole, and if the core is badly out 
of true with the periphery, as is fre- 
quently the case, it may be policy to take 
a second cut to insure accuracy; then 
the rough reamer follows, reaming out 
the hole to 0.010 in. of its finished size, 
to be followed by a finishing reamer. 

More or less trouble resulted from the 
old method of reaming holes with a 
tanged shank, in shearing off the tang 
if the roughing reamer was forced tco 
hard. The danger of the shank pulling 
out when removing the reamer back 
through the hole, and spoiling both the 
shank and the socket, has been entirely 
eliminated in the combination holder now 
in use in our factory. 

A holder A with taper shank, fits any 
one of our vertical or horizontal boring 
mills and is held in place with a key 
driven through the spindle at B; C is a 
reamer socket with a cylindrical shank, 
which is easily and quickly inserted in 
the hole D of the holder. The shank 
has pockets for two hard steel balls 180 
deg. apart as shown at E. 

A collar F hardened and ground to fit 
holder has a groove large enough to al- 
low the steel balls to float back into the 
groove, when in the position shown, per- 
mitting the socket shank C to slide into 
place; then the collar is allowed to drop 
down to the stop G which forces the 
balls into the pockets of the socket. In 
this manner a perfect driving as well as 
grip socket is secured. 

When removing the socket C it is only 
necessary to lift the collar F, which al- 
lows the socket to drop out, using one 
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hand to lift the collar, and the other to 
hold the socket and reamer from drop- 
ping down. This is not possible with 
the tanged shanks and sockets, as it is 
then necessary to hold a drift with one 
hand and wield a hammer with the other. 
It may be of interest to note that the 
socket C has a square hole, which is a 
novel feature, making it possible to use 
reamers with either square or round 
holes, by simply squaring the end of 
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REAMER SHANK 


reamer shanks to fit loosely in the square 
hole. The reamer is then held in place 
with the pin H. The pin hole in the 
square shank of the reamer is reamed 
taper from both sides to the center, al- 
lowing it to float, which is a necessary 
precaution in order to overcome any in- 
accuracy of the spindle alignment with 
the work. In the case of a reamer with 
a square hole through it lengthwise, an 
ordinary piece of key stock can be used 
for a driver, using a screw and washer 
on the end to hold the reamer from fall- 
ing off. 

If a shell reamer has a round hole 
through it, it is only necessary to square 
the end of the shank to fit into the 
socket. 

In case a round hole in the socket is 
found preferable, to systematize tool 
equipment, a keyway lengthwise of the 
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hole bored in each end to facilitate the 
grinding of the reamer blades, and while 


not absolutely necessary, it has been 
found a matter of convenience to use an 
arbor as shown at 7 to fit the round holes 
as the danger of roughing up the hole is 
not as great with the round hole in each 
end as with the square. The use of 
round arbors always insures accurate 
grinding. 

The grinding arbor is turned 1°64 in. 
smaller at J than the width across flats 
of the square hole, and a collar K is a 
slide fit on it and is drawn up with a 
nut L. Not more than 3 arbors are neces- 
sary to fit a full line of reamers ranging 
in sizes from 115 to 8 in. diameter. 

The roughing reamer shown at M is of 
the step type, the steps breaking the 
chips and making it possible to remove 
more metal in a given time with a mini- 
mum amount of power. 

In the continued test a 5t§-in. rough- 
ing reamer at a cutting speed in cast- 
iron of 60 ft. per minute, and a feed of 
Ys in. per revolution, the combination 
grip-socket and reamer shank were 
found to be very satisfactory and to 
stand up to the work without any dam- 
age whatever. 

Many different methods have been 
tried to successfully bore pulleys, 
sheaves, etc., with long holes, among 
them being the old familiar pilot boring 
bar with cutters; but this was also 
abandoned on account of the core sand 
falling down and working into the bush- 
ing, which would stick the bar and cause 
endless trouble. While the ball-drive is 
not a new idea (being used extensively 
for rapid changing of drills, etc., on drill 
presses) it is nevertheless a new de- 
parture for this class of work. 

Cleveland, Ohio. F. W. SEBELIN. 





A Boring Bar 


We have all experienced the annoyance 
of repeatedly withdrawing a horizontal 
boring bar in order to remove the chips 
which clog and jam against it. There is 
also another loss of time from this 
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hole is preferred to the slot across the 
back face, giving it a more powerful 
drive and a longer life before repairs 
become necessary. 

Roughing reamers with square holes 
are in many respects superior to those 
with round holes, on account of their 
cheapness and durability. With the mod- 
ern broaching facilities a square hole 
can be broached at a very small cost. 
The turning and milling operations can 
be done on a square arbor. Then the 
reamer blank is rechucked, and a round 


source. The accumulation of chips 
necessitates using a smaller bar than 
if they were not present, and, of course, 
the feed must be slower. 

Finding ourselves losing a lot of time 
from this cause on a large boring job we 
tried the type of bar shown. It was 
turned slightly under core size back to 
the cutter, the remainder being left al- 
most as large as the cutter. This part 
was threaded as shown in the illustration 
to feed out the chips. 


St. Louis, Mo. F. F. Coox. 
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Discussion of Previous Question 


Referring to letters and articles previously published 





What 1s a Draftsman? 


In England, at least among machine- 
tool makers, it is general practice in ad- 
vertising to demand designers, drafts- 
men, and detailers. A man of initiative 
in designing is a designer; a man of 
merely executive ability, a draftsman; the 
splitter-up, a detailer. 

Personally, I should never ask for a 
draftsman if I wanted a designer or de- 
tailer, and I think the majority of head 
designers here would act the same. Of 
course, it is necessary to specify the line 
or lines of manufacture, and ask, say, 
for a machine-tool designer. 

Francis W. SHAW. 

Manchester, England. 








Roller Bearings for Loose 
Pulleys 

In Vol. 36, page 550,H. H. Segner de- 
scribes a method of applying roller bear- 
ings to loose pulleys which, he states, 
has proved satisfactory. Probably every- 
one connected with the machine shop 
has experienced the same trouble to a 
greater or less degree, but not every 
method suggested for the elimination of 
the trouble has proved successful. 

That the roller bearing is a real cure, 
however, when properly applied, I can 
personally vouch from experience, al- 
though boring out the boss and inserting 
loose rollers, as suggested, is certainly 
not the best method that could be 
-adopted. 
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ROLLER BEARING FOR Loose PULLEYS 


In our factory trouble was experienced 
with the countershaft and loose pulleys; 
however, by introducing roller bearings 
into the hangers and loose pulleys as 
necessity arose, the trouble was entirely 
eliminated. 

The engraving shows the form of bear- 
ing adopted. The rollers were made from 
rods of steel; these were simply cut off 
and inserted, without being machined or 
hardened, into cage ends accurately re- 
cessed to receive them. 

This is the only accurate job about the 
bearing, as the cage ends were made 


from castings rough-turned and bored. 
They could have been used as they came 
from the sand if a little more care had 
been’ exercised in the foundry to secure 
clean castings. 

A special feature of the bearing is the 
ball flange arranged to come between the 
boss of the loose pulley and a retaining 
collar. Of course, in a very little time 
a groove, corresponding to the diameter 
of the ball, was formed in both of these. 
but this did not appreciably impair the 
utility of the balls. 

The object of this flange is obvious to 
anyone who has had experience with 
roller bearings. End thrust, often of a 
great amount, is always developed by the 
revolving action of the rollers, due to 
the fact that they get out of parallel with 
the shaft upon which they run. This is 
particularly noticeable when the rollers 
are simply placed in a bored hole with- 
out a retaining cage, as described in the 
previous article. 

When the cage ends are accurately re- 
cessed to receive the rollers, this thrust 
is to a great extent eliminated, but what 
little is developed is taken by the ball 
flange and thus rendered harmless. In 
applying the bearings, the bosses of the 
pulleys were filled with grease so that 
constant attention would not be required. 

HAROLD SIBBERING. 
« Coventry, England. 








Cutting Pi Leads on Worms 

In Vol. 36, page 869, is an article en- 
titled “Cutting Pi Leads on Worms,” by 
Glenn Muffly. 

After reading the article I am con- 
vinced that the author did considerable 
calculating to obtain the necessary gears 
to cut his eight diametral pitch worm on 
a lathe having a five-pitch lead screw. 

While his figuring made it necessary to 
compound the gears, all of which were 
special with the exception of the 24 gear, 
the question is, would it be advisable to 
go to the expense of making these special 
gears to perform the work in question? 
My opinion is that it would not, and for 
the following reason: 

To cut an eight diametral-pitch worm 
on a five-pitch lead screw, the following 
formula has always given satisfactory 
results. Thus, 22 multiplied by the lead 
screw, and 7 multiplied by the diametral 
pitch to be cut — ratio of gears, = 

22x 5__ 110 spindle 

7X8 56 
In this formula no compounding of gears 
is necessary, and any case can be worked 


Scveuw 


out in a minute or two. Suppose we had 
a two diametral-pitch worm to cut on a 
three-pitch lead screw we would have 


22X 3_ 66 66. 2__ 132 gear on spindle 


hc s feet Spee hee 
simple geared. Should it be found that 
it would be necessary to compound we 
would have 

66 6x 11 6 15 90 

4 2 2* 15 30 


28 gear on screu 


~ 
/ 


and 


11 555 § 90 and 55 drivers 


7 “5 35 (30 and 35 drivers { 

It can be seen that the formula de- 
scribed is simple and satisfactory in all 
cases. While Mr. Muffly is correct in his 
calculations, I nevertheless feel that his 
method of obtaining the desired result is 
rather long and circuitous. Moreover, 
what is the use of compounding gears 
when a simple-geared lathe using an in- 
termediate gear between the spindle and 
screw gears answers the purpose? An- 
other question: What lathe on the market 
would carry such an odd combination of 
gears as 24, 75, 71, 113, the last two 
being prime numbers of teeth ? 

EDWARD J. RANTSCH. 

Brooklyn, N. Y. 








An Improved Tit Drill 


I noticed in Vol. 36, page 921, an arti 
cle on tit-drilling. Recently we improved 
this style of drill by making it with an in- 
serted cutter of high-speed steel. At the 
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same time we arranged to grind the edge 
and tit of the drill on the universal 
grinder, holding it by the shank. By this 
means the tit is kept central with the 
shank and does much better work than if 
ground by hand. It also permits having 
an extra cutter on hand to be used when 
the first one is dull. The engraving ex- 
plains the construction of our cutter and 
shank. 


Mattoon, III. O. A. REICH. 








Gage for Wristpin Hole 


The line engraving shows a gage for 
testing the holes in pistons, which I think 
will be found quicker and more accurate 
than the method described by Mr. Viall 


(ia SET 


4 mn 
‘Make same length as 1] 
piston 


To fit hole tor wrist -- i 


pin 
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GAGE FOR WRISTPIN HOLES 


in “Methods of a Nashville Automobile 
Factory,” Vol. 36, page 813. About three 
can be handled by this method against 
one by the method he details, and no in- 
dicator is wrecked by catching in one of 
the grooves. 


Milwaukee, Wis. Wn. BUTZLAFF. 








Laying Out Holes in Jig 
Work 
On page 839, Vol. 36, under the head- 
ing “Laying Out Holes in Jig Work,” E. 
D. Boyce gives a method of computing 
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the perpendicular, or height, of a triangle. 
While this method gives the desired re- 
sult, I doubt if one out of ten workmen 
would understand the algebra used. If 
such computations must be made by 
workmen I think the majority would 
handle ratio and proportion better. Such 


‘a problem can be handled very nicely by 


ratio and proportion, as per the following 
rule, from “Haswell’s Pocket Book:” 


When base and two sides are given. 
Rule: As base is to the sum of the sides, 
so is difference of sides to difference of 
divisions of base. Half this difference 
being added to or subtracted from half 
base will give the two divisions thereof. 
Hence, as the sides and their opposite 
divisions of base constitute a right-an- 
gled triangle the perpendicular thereof 
is readily ascertained by preceding rule. 


Applying the above rule to Mr. Boyce’s 
problem gives: 
2.5:5+4.5::5—45: y—2 
_ 9.5 X& 0.5 


yz 25 = 1.9 
2.5 1.9 
y=>5 + 7 = 2.2 
2.5 9 
z= a = 0.3 
x= yp 5?—2.27?=—44 
also 
x=V 45? —0.3?9= 4.4 


The results, of course, being the same 
as those obtained by Mr. Boyce. 
Tunbridge, Vt. R. K. ROWELL. 








Making a Prime Number 
Wheel 


In Vol. 36, page 1003, Edward J. 
Rantsch criticizes the method of a pre- 
vious contributor in cutting a gear with a 


prime number of teeth, saying that “the 


accumulated error has changed the posi- 
tion of the teeth and spaces to such an 
extent that they are out on the circular 
pitch more than % in. from their true 
positions”. 

This can hardly be true of all the teeth, 
as the first space, at least, must be cor- 
rect, and a little reflection will show that 
the adjacent spaces are out but slightly, 
the error increasing until the space dia- 
metrically opposite is reached. Here the 
gear has a space where a tooth should be. 

Where he makes his greatest mistake 
is in assuming that the errors in the first 
gear are reproduced in the second. The 
first gear is placed in the train of an auto- 
matic gear cutter and will revolve the 
worm just as correctly as a perfect gear 
so far as the whole number of revolutions 
is concerned, the error being in the final 
fraction of a revolution. 

Assume that the wormwheel on the 
machine has 120 teeth and that the first 
gear is placed on the worm spindle with 
the first space in mesh with the mating 
gear. To rotate the blank to locate some 
space, say the 104th, the worm must be 
revolved 
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120 
109 
It actually does revolve 114 revolutions 
and 54 tooth-arcs, and as the 55th space 


xX 104 = 11454 revolutions 








is % a tooth-arc out, the worm is re- 
volved too far by 
1 . = ¥ ae | 
5 x 109 218 revolution 
and the wormwheel by 
_*. pe . revolution 
23° in nO.) 
At the pitch line of the gear this will be 
l 109 ; 
26,160 x ap] xX wr = 0.0011 aH. 


If the wormwheel has more than 120 
teeth the error will be proportionately 
less. 


Detroit, Mich. J. J. SINCLAIR. 





A Problem in Statics 


The line engraving shown is my solu- 
tion of the problem appearing in Vol. 36, 
page 922. This is evidently a simple 
case of graphic statics. 

It is assumed that the pins are all 
fitted with reamed holes in the bracket 
and frame so that there is no play be- 
tween these members, also that the 
weight suspended by the chain is free 
to swing, thus allowing it always to be 
in a vertical position. We have the mag- 
nitude of the foree F on the pin E, as 


F=W and the direction shown by 


I 


c 








An Macnimst 


A PROBLEM IN STATICS 


the arrow at E. We also have magni- 
tude of the force F on the pin D, as 
7 A 
F=W c 
the arrow at D. Using these formulas 
and knowing the dimensions of any 
bracket, we can obtain the force on each 
pin. Example: 

A = 62 in., B = 54 in., C = 38 in. 

W = 180 lb. 
Then the force on the pin E, 


and the direction shown by 


_B 54” 180 K 54 
F = VW sci 180 337 = oa 
= 255} inch-pounds 
and the force on the pin D, 
,A 62 180 62 
F=W-= 180 38> ~«38 


= 293} inch-pounds 
W. B. GREENLEAF. 
Nashville, Tenn. 
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Double Pointed Screw Cutting 
Tool for the Lathe 


In Vol. 36, page 996; Walter Heap 
describes a circular threading tool which, 
owing to its construction, is extremely 
fragile, much more so than the ordinary 
tool made in one piece. - 

I have frequently used the system (so of- 
ten recommended by Prof.Sweet) ,of feed- 
ing the tool in the direction of the thread 
angle, thus bringing the cut on one side 
of the tool only. Since adopting this sys- 
tem of thread cutting, the troubles have 
almost entirely disappeared. 

FRANCIS W. SHAW. 

Manchester, England. 








Screw Jacks for Lifting 


The article on this subject in Vol. 36, 
page 952, is interesting in many ways; 
the design is sound and should be uni- 
versally adopted. 

The only criticism is that the method of 
attaching the screw to the cast-iron base 
(countersunk riveting) might be im- 
proved. The neck of the screw below the 
shoulder should be pinned or keyed. 
Countersunk riveting, exposed to torsion- 
al stress, is scarcely a safe design with- 
out an additional fastening. 

What probably is of more interest is 
that a similar design has been in use for 
ratchet braces for hand drilling for at 
least 20 years. However, the application 
of this design to screw jacks is new to 
me. 


London, England. A. L. HAAs. 








Square-Centering Fixture 


In Vol. 36, page 998, is described a 
small fixture for square-centering short 
bars to obviate reversing them in the 
grinder, the latter being fitted with a 
square center as a driver. 

The appliance described would be suit- 
able only for work varying in length be- 
tween small limits. If the conical center 
were carried on a jaw adjustable in rela- 
tion to the square center punch, the ap- 
pliance would be more generally useful. 

S. W. FRANCIs. 

Manchester, England. 








Finished in the Foundry 


The article in Vol. 36, page 957, is in- 
teresting insofar as it reminds me of my 
own attempts in this direction. 

The jobbing iron feunder, at least in 
England, is often called upon to use his 
talents in the direction of producing fin- 
ished castings straight from the mold. 
The use of chills, for instance, in the fin- 
ishing of holes and the faces of bosses, is 
by no means uncommon. Sufficient accur- 
acy is thus obtainable on small work. 

I have cast finished axles and bushes 
in position; and for rough machinery 
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there is no doubt a field for a much larger 
application of the method. The success of 
the method for accurate parts of machine 
tools, however, is questionable. 

As a matter of fact in the article in 
question may be found mutually destruc- 
tive arguments. Your correspondent 
states: “The giving of the sand would 
allow the shrinkage .. . but if the shrink- 
age were great... another type of hold- 
ing mechanism would be necessary.” The 
very fact that shrinkage occurs should be 
sufficient to show the impossibility of the 
method, for it must be remembered that 
the emount of shrinkage is almost impos- 
sible to control; in the same cast uneven 
shrinkage occurs even in the correspond- 
ing parts of two different castings. 


CAUSES OF SHRINKAGE VARIATION 


Shrinkage varies from many causes: 
The chemical constitution of the. metal; 
the casting temperature; the consistency, 
or otherwise, of the sand; the hardness or 
softness of the sand; the ramming differ- 
ences. Even if the shrinkage were con- 
stant, how would one know its amount 
without first making test castings and al- 
tering patterns according to the results ? 
Assuming that shrinkage difficulties have 
been overcome, what would be the effect 
of the heat received by the bushings 
cast in? 

A bushing to hold a ball bearing must 
be true in the bore and to size within a few 
ten thousandths of an inch. The melting 
point of iron is in the region of 2780 deg. 
F. If the shrinkage of the cast iron fin- 
ally held the bushes, what would be the 
effect of the pressure in shrinkage? 
Would it reduce the size of the holes in 
the bushes or not? Probably not! 

Let us face facts. Hot metal is poured 
around a bush, comparatively cold, al- 
though it may be heated initially. What 
happens? The metal immediately in con- 
tact with the cold bush will solidify and 
become practically cold. This is the 
cause of chilling. Then the warmer 
metal beyond will gradually reheat the 
metal contiguous to the bush, and through 
it the bush itself, which will become red 
hot, the amount of redness depending, of 
course, on the comparative volumes of 
the cold and hot metals. 

After heating, the bush, naturally, will 
no longer retain its original size. How- 
ever, I have known cases where parts thus 
cast in have been quite loose even when 
the outer surface has been mutilated with 
chisel cuts. The amount of looseness or 
tightness depends on the comparative vol- 
umes of the solid and fluid metal, its 
thickness, and so on. 

This is not all; there is the aftermath 
in the distortion due to hard cores, and 
the hard ramming which prevents natural 
shrinkage; there is the distortion due to 
the releasing of internal strains in ma- 
chining. Cases are common where plan- 
ing has resulted in throwing out gear cen- 
ters to such an extent as to spoil the job. 
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Oftentimes work has to be rough-ma- 
chined, allowed to age and then finish-ma- 
chined. 

There is still another point, in itself 
sufficient to condemn the suggestion, ex- 
cept for comparatively simple castings, 
and that is the extra cost of molding, and 
the cost of keeping patterns in order, not 
to speak of the extra capital invested in 
the unshrinkable patterns that would have 
to be made to insure sufficient accuracy. 

Now consider any ordinary hole in, say, 
a gear box or lathe headstock; what 
would be the cost of machining it and the 
face of a boss? Very little if proper jigs 
or fixtures were used. Any hole, such 
as depicted in the article of your contribu- 
tor, should cost but a small part of 25c., 
in fact, very little more than the cost of 
the special bushes to be cast in. The lit- 
tle saving would be entirely over-balanced 
by the extra cost of molding. 

The difficulties added to core making 
and molding would, in almost the simplest 
case, be irreparable; cores would have 
to be split at awkward spots, and extra 
joints made in the mold, necessitating, 
perhaps, three-parted instead of two- 
parted molds. 

Of course, it is understood that where 
awkwardness in molding would result, the 
special method need not be used, but in 
this event, seeing that some of the work 
would have to be done by machining pro- 
cesses, it would probably pay to do the 
whole job in the same way. 


THE PATTERNS 


Further, as regards patterns, to insure 
even a measure of success, patterns 
would have to be made in metal until un- 
shrinkable wood is placed on the market. 
Then any hole which was not on the joint 
of the mold would necessitate a special 
arrangement of the patterns. Holes in 
such positions are, as a rule, left uncored 
even in quite ordinary present-method 
jobs. A leading print is not a nice thing 
anyway, and the method of digging down 
the side of the mold and passing the cores 
through tin tubes is not much better. It 
is quite an easy matter to spend an hour 
on a little job in these out-of-the-way 
processes. 

To sum up: The method described 
would be of advantage for castings of a 
simple nature where no particular ac- 
curacy is required, as, for instance, many 
parts of textile machinery, harvesting ma- 
chinery, etc. It is, however, inapplicable 
to the accurate work of the machine-tool 
manufacturer for the following reasons: 
It is impossible to control shrinkage, 
which, under varying conditions, may 
vary from 0 to % in. or more per foot 
in cast iron; the saving would be almost 
negligible, as the cost of the bushings 
adding would almost balance any saving 
in machinery; the additional cost of 
molding would more than balance the 
saving in machinery, tf, indeed, any sav- 
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ing could be shown; the extra cost of pat- 
terns and keeping them in working order 
would be prohibitive. 
Francis W. SHAW. 
Manchester, England. 








Standardization of Machine 
Tools 


In Vol. 36, page 883, E. W. Tate, in 
discussing a previous contribution of 
mine on this subject, believes that I am in- 
consistent. Adopting standards of my 
own and progressing in accord with the 
views of Mr. Alford is the bone of con- 
tention. In reply to this, I would ask: 
Does not the fact that I have found it 
necessary in a small way to adopt stand- 
ards prove that Mr. Alford’s ideas are 
correct ? 

When this time arrives the men who 
have proved their consistency by adopting 
a standard will, no doubt, be among the 
first to jump at a universal one. To con- 
vince the man who is drifting along with- 
out any standard or idea of standardiza- 
tion, who is quite content “to leave things 
as they are,” is the difficult problem con- 
fronting Mr. Alford. The men with a 
standard are quite ready and waiting to 
“toe the line.” 


Belfast, Ireland. P. TERRY. 


Drill Jigs for Carburetor 
Parts 

The recent articles showing some of 
the interesting methods used in car- 
buretor manufacturing shops leads me 
to show a jig found unusually efficient 
in that class of work. 

Four views of a jig for drilling body 
castings are shown in Fig. 1. As seen, 
the jig is in the form of an angle plate, 
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bored and slotted to receive locating 
pieces fitting the bores of the work. As 
the work varies on account of the ir- 
regularity of the castings, two of the 
locating pieces A B are made to slide 
in slots to allow for variations in the dis- 
tance between centers. 
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Fic. 2. Jet TUBE DRILLING FIXTURE 


The hole C, which is the petrol way 
from the float chamber to the mixing 
chamber, must be kept fairly true to the 
casting, so that something adjustable, ac- 
commodating itself to each casting, must 
be used here. This is provided in the 
shape of a loose block-shaped piece D 
which is pressed against the rib through 
which the hole passes. 

This piece is shown in position at E, 
the drill bushing being at F. The hole G 








K 
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Four VIEWS OF A CARBURETOR BODY-DRILLING JIG 
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is also drilled at this setting, using the 
bushing H. The work is next loosened 
and one end moved t> the other locating 
piece as shown at J. The hole K is sim- 
ply center-punched and drilled. The air- 
shutter holes are drilled with the guide 
plate L clamped on as shown. This jig is 
far handier than it looks, and variations 
in the castings are compensated for with- 
out distorting the frail material. 


DRILLING THE JET TUBE 


“A fixture for drilling the jet tube A 
of, the carburetor is shown in Fig. 2. 
Thirteen holes 0.013 in. in diameter have 
to be drilled at a given distance from 
the flange on the tube, these must be cor- 
rectly spaced. The work is pulled up by 
the nut B against a shoulder on the slide 
which carries a division plate C; this’ 
plate has two series of notches with 
which the two plungers D and E engage, 
so that 7 holes are located with one 
plunger and 9 holes, between each of 
these, with the other. This was done be- 
cause the spacing of the holes was so 
close as to prevent the use of a single 
row of notches. The catches F and G 
are fitted to keep the plungers out when 
inserting or removing the work, which is 
drawn out with the slide. 


DETAILS OF SPINDLE AND DRIVE 


The drill spindle is case-hardened and 
ground and runs in cast-iron bearings. A 
spring H below the pulley on the spindle 
gives a sensitive feel for feeding, a feed 
lever J being pivoted to a boss on the 
back of the jig. The drive is obtained by 
a pulley fastened to a Morse taper shank 
used in a sensitive drilling machine. The 
drill spindle of the fixture revolves at 
4000 r.p.m. 

The holes are first centered with a 3- 
in. drill and then drilled through with a 
No. 80 Morse drill. While drill break- 
ages were pretty frequent at first, they 
are a rare occurrence now that the oper- 
ator has got the “feel” of the job. For 
a motor-car shop this is. fairly small 
work, 

T. GREENING. 

Coventry, England. 








Chrome-nickel bronze is now being 
manufactured, the product being known 
as “Chromax Bronze.” The proportions 
of metal in the alloy are said to be as 
follows: Copper, 66.66 per cent.; zinc, 
12.13 per cent.; nickel, 15.15 per cent.; 
chromium, 3.03 per cent.; and aluminum, 
3.03 per cent. The tensile strength of the 
alloy is said to be 79,000 Ib. per sq.in.; 
the color is white, and it takes a fine, 
silvery polish; the fracture is fine and 
dense, particularly after being remelted; 
and the alloy, owing to its high melting 
point, has a denser structure and greater 
compressive strength than manganese 
bronze. It can be rolled into sheets and 
wire.—The Journal of Industrial and En- 
gineering Chemistry. 
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A Production and Premium System 


Owing to the present large and grow- 
ing interest in cost systems and scienti- 
fic management, the following article 
with forms, covering the production and 
premium system in use at the Cincinnati 
Planer Co., Cincinnati, Ohio, should be 
of interest. 

This system consists of three distinct 
orders. The stock order is for details 
and groups which are standard and can 
be made up in quantities; the lot order 
is issued for complete machines and calJls 
for only the large and special details not 
carried in stock; the job order is for re- 
pair jobs, tools, jigs and anything else not 
done on stock or lot orders. A color 
scheme is used to avoid confusion. The 
stock order is salmon, the lot order yel- 
low, and the job order green; all good 
colors for machine shop use. 

The half-premium plan of paying for 


By A. J. Schneider 





A production system which di- 
vides the work into three dis- 
tinct groups taken care of by 
stock, lot and job orders. 

Shop employees have very little 
of the system work to handle, 
95 per cent. of it being done in 
the office. 

The half-premium plan of 
paying for labor is used. 
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LocATION RECORD 


This card, (Fig. 1), made out by the 
routing and premium man, is sent to the 
cost department to make out the master 
card, then filed at the shop superinten- 
dent’s desk. Its purpose is to give an 
immediate index and the exact location 









































over 130 employees. Both sides of the 


card are used. 


MASTER CARD 


This tag and card are made out by the 
cost department from the location record 
and premium sheets furnished by the 
routing and premium department; it is 
then filed according to piece or group 
number. It is used for issuing produc- 
tion tags and orders (Figs. 3 and 4), also 
for figuring and checking the time card 
(Fig. 5) every morning. 


PRODUCTION TAG AND Lot OrperR Pro- 
DUCTION CARD 


This card (Fig. 5), is made out by the 
cost department on authority of a short- 
age report from the stockkeeper, and the 
information shown on the master card. 
(See Figs. 3 and 4.) The back of the 
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Fic. 2. MASTER-CARD Form, SIZE OF 


ORIGINAL 4x6 IN. Fic. 5. 


TIME-CARD FoORM—ORIGINAL Size 4x6 IN. 








284 


workman and timekeeper. The card is 
used by the foreman as a record of the 
work in process in his department, and 
when completed in his’ department, it is 
stamped; then tag, card and work are 
delivered to the next department by the 
trucker. 


TIME CARD 


This card, (Fig. 5), is made out by the 
timekeeper when a man starts on a new 
job, from the tag (Fig. 3) which is al- 
ways attached to the work. Thc time- 
keeper made out this time card and 
started the time at 7 a.m, Friday morn- 
ing, closing it at 5:20 p.m. when the op- 
erator finished and was ready for his 
next job. 

Notice that the premium allowance on 
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this job was 14 hours, and the time taken 
9 hours and 50 minutes, making a gain 
of 4 hours and 10 minutes, for half of 
which the operator is paid as a reward 
for his extra effort. 


TIME VARIATION 


The purpose of this form, shown in 
Fig. 6, is to give immediate notice of any 
variation or irregularity (high or low) in 
the time required for an operation. This 
shows up everything, good or bad, out of 
the ordinary. It will show up the slow 
man. It has shown up mistakes of the 
timekeeper, the foreman, and even the 
purchasing department in cases where the 
castings or shafting were too hard or the 
tools gave poor service. 

These sheets are made out when the 
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Fic. 3. PRODUCTION TAG (FRONT AND BACK) 
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time taken is higher than premium or 
when half or less than half of the prem- 
ium allowance. Correct premium allow- 
ance and an efficient organization call 
for only a few of these; when things go 
wrong there are many. 

It will be noticed that about 95 per 
cent. of the work on this system is done 
in the office, where it can be hand!ed to 
the best of advantage. This Ieaves very 
little work of this nature for the shop 
einployees. 





A Compression Coupling 


The engraving shows a compression 
coupling manufactured by the Ideal Coup- 
ling Manufacturing Co., Inc., 90 West 
St., New York, N. Y., and known by the 
trade name “Ideal.” 

The sleeve A is bored to fit the shaft. 
On the outside it is tapered and provided 
with a series of radial slots open at al- 
ternate ends. The shell B is threaded 
at one end to fit the thread on the inner 
threaded casing C. The other end is pro- 
vided with an internal flange, against 


























An. MACHINIST 





A COMPRESSION-SHAFT COUPLING 


which the flange on the inner casing D 
abuts. Both C and D are bored taper 
to conform to the taper on A. When 
assembled, A is next to the shaft, and 
B, C and D are outside A. Turning B in 
one direction draws the members C and 
D together and compresses A on the 
shaft. 

This coupling is easily applied or dis- 
mounted and has no setscrews or other 
projections to catch on clothing, etc. 





whatever the case may 


Foreman should explain in detail why time taken is high or low, 
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An Unusual Die-sinking Attachment 


An attachment made in.the shop of 
the Lindahl Die & Tool Co., Lansing, 
Mich., and used on their Pratt & Whit- 
ney profiler for milling or cherrying out 
drop-forging dies, will be of interest to 
die sinkers. This attachment is shown in 
place on the machine in Fig. 1, and can 
be used not only for sinking holes into 
the die block the size of the cutter, but 
also to mill out slots or long semicircular 
cavities. 

In this halftone a 5'4-in. cutter is 
shown at A, driven by a mongrel gear B, 
meshing in notches just back of the cut- 
ting teeth. The gear B is keyed to the 


same shaft as the bevel gear C, which 
is run from the spindle by means of the 
gear D. 

The centers holding the cutter are car- 
ried in a frame E, held by the two sup- 
These supports run 


ports E and G. 








Editorial Correspondence 








Details of an attachment for 
milling or cherrying out dies. 
The cutters are driven by gear 
teeth on their edges. Examples 
of the work done and details of 
the method of setting the 


centers that carry the cutters. 


in 























through holes in the main frame of the 
device and are threaded their entire 
length, being held in place by nuts at the 
top and bottom. This arrangement allows 
them to be adjusted up or down to ac- 
commodate various-sized cutters. 

The entire device is steadied by two 





braces like H, which are bolted to it and 
also to the crosspiece J, clamped to the 
face of the column. 


DETAILS OF THE CUTTER CENTERS 


The device removed from the machine, 
and without the cutter, is shown in Fig. 
2. This shows the dovetail center-slides 
A and B, and gives a good idea of the 
way they are held in the frame. The 
bearing ends C and D of the centers con- 
sist of a round suppurt for the cutter, 
and beveled shoulders which take up all 
play. These centers are so made that 
the cutter can be fed down into the metal 
a little more than half its diameter, which 
is all that is required. 

To make the frame holding the slides 
as rigid as possible, the heavy iron pieces 
E and F are bolted on. It will be noted 
that while the gear G, which drives the 
cutter, fits snugly under the bevel gear H, 
it does not touch it. A few of the cut- 
ters of various sizes are shown in Fig. 3, 


though different sizes are made to suit 


conditions. 

The attachment just described could be 
easily used in a drilling machine if neces- 
sary, though a profiling machine or ver- 
tical miller is preferable on account of 
the table movement, and for other rea- 
sons. 














Fic. 2. View SHOWING CENTERS 
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Fic. 3. A Few oF THE CUTTERS 








Fic. 4. A LARGE CRANKSHAFT Diz 
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LARGE CRANKSHAFT DIES 
A pair of large crankshaft forging dies, 
made with the aid of this attachment, 
is shown in Fig. 4. The size of these dies 
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piece may be drawn down tight. When 
drilling concave or convex work, the drill 
bushings should come close to the piece, 
otherwise the drill will tend to work out 
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Fic. 5. SOME OF THE LEAD DIE-PROOFS 


may be estimated from the two 2-ft. 
scales on the die at the left. A number 
of lead casts of various dies on which 
this device was used is shown in Fig. 5. 
These casts give a good idea of its range 
and: applicability. 








Pointers on the Design of Jigs 
: By M. L. FARNHAM 


There is considerable criticism of jigs 
designed with handles. This arises from 
the fact that the operator is apt to tip 
the jig in drilling, thus either breaking 
the drill or running out. This difficulty 
can be overcome by providing the jig 
with a fifth leg at the end of the handle 
to take the operator’s weight. Care 
should be taken to have the handle high 
enough to prevent bruising the operator’s 
knuckles. 

Jig lids should be made short, and a 
substantial stop should be provided at the 
back to prevent an undue shock on the 
hinge pin when the lid is thrown back. 
To have the lid stop at an angle of from 
15 to 30 deg. back from a vertical 
line is better than to have it swing 
through a greater arc, as it saves time 
for the operator. 

In fastening blocks to the jig body, 
tcol makers prefer to have the screws ex- 
tend through the block, and tap into the 
body rather than to tap into the block. 
One lid stop has, in most cases, been 
found to be more satisfactory than a 
larger number, even when the lid is extra 
long or when there are two or more lids 
connected by a strap. 

Dowel pins should be of good size 
and placed near the screws, so that the 


of line. When using pawls make them as 
easy to machine as possible, and heavy 
enough not to spring. Avoid curves where 
possible. 

Drill bushings should be made with 
large heads or surrounded by a thin hard- 
ened protection plate to prevent the opera- 
tor from drilling to the side of the bushing, 
thus loosening it and in time destroying 
the jig. 

It is not good practice to make the 
width of a jig less than 1% times the 
height. It is a great deal more satisfac- 
tory to clamp the work at both ends 
than to depend upon a single clamp in 
the center. Studs for locating pawls 
should be made large and in such a man- 
ner that the pawl can be removed with- 
out disturbing any force fits. It is not 
good practice to make fillister-head or 
knurled-head screws less than 4 in. 
where possible. Knurled-head screws 
should be as short as possible and yet 
give sufficient finger hold. 


BROAD-SHOULDERED BEDDING PINS 


Bedding pins to bed the work on should 
be provided with a broad shoulder, as 
the tendency of the constant dropping 
of the work and the clamping is to force 
the pins farther into the base, causing 
inaccuracy in the work. Pins with nar- 
row shoulders have been driven into a 
machine-steel jig base nearly #: in. where 
it has been in daily use for a consider- 
able length of time. 

When making jig feet out of plate 
stock to be fastened on by screws and 
dowels they should be set into the body 
of the jig by a tongue and groove or 
other means, otherwise they are likely 
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to be broken off by the rough usage to 
which they are subjected in the shop. 
If necessary to use a cam to clamp with 
it is best to make it with a very slight 
angle, as it is otherwise apt to loosen 
up while the work is being machined. 

When necessary to put jig feet on the 
edge of lid, it is best to make the hinge 
separate from the body of the jig, so 
that it may be renewed readily. The 
hinge, however, should be fastened on 
very securely. A point is better to clamp 
with than a knife-edge, provided it can 
be kept from truing without being made 
complicated. Always make the base area 
large in proportion to the height; it 
should be at least 1% to 1, preferably 
more. 

It is not considered good policy to sac- 
rifice good design in order to use stand- 
ard jig parts unless they are adapted 
to the work. Left-hand jigs, also jigs 
with either clamping or locating screws 
on the left-hand side, are slow for an 
operator to work and should be avoided 
wherever possible. Clamping screws 
should have plenty of thread area, so as 
to prevent working loose while the piece 
is being machined. 

Always provide opportunity for dirt 
and chips to escape readily. The work 
should be elevated sufficiently so that 
chips cannot lodge on the locating points 
or surfaces. Where it is necessary to 
drill at a number of different angles, 
swinging jig feet are more desirable than 
a cradle or cricket, especially if the jig 
is quite heavy, as it is self-contained and 
prevents unnecessary lifting. 

When there is danger of springing the 
work if too much pressure is used, a 
knurled head of small diameter is best. 
Otherwise a large cast head is prefer- 
able, as the operator can grip it better 
without bruising his hand. It is not good 
practice to force a bushing into a hard- 
ened piece or to use a hardened piece as 
a bushing if it has other uses, as it is 
too expensive to fit after hardening and 
is too hard to replace. Design the jig so 
that it will require as few operations 
as possible to place or remove work. 

A right- and left-hand thread on a 
clamping screw, as a rule, does not prove 
satisfactory in use, as it tends to loosen 
up too easily. A screw with two threads 
of different pitches, giving an action 
equal to the difference in pitch, is better. 

Locating pawl studs should be designed 
with broad shoulders and long bearings 
for drive fit. Any burr on the farther 
side should be carefully removed, so that 
the nut will set well. A clamp held 
by a screw tapped into both the clamp 
and the lid does not have sufficient play 
to accommodate itself to the work when 
clamping against an unfinished sur- 
face. 

All accompanying screws and other 
clamps should be directly opposite a solid 
stop, otherwise they will spring the work 
unless it is exceptionally heavy. 
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CIRCULATION STATEMENT 


During 1911, 1,358,200 copies. For 
July, 1912 (American weekly, English 
weekly and German weekly), total, 
93,500. 

Of this issue, 22,500. 

None sent free regularly, no returns 


from news companies, no back numbers. 








OUTLINE OF TOPICS, PAGE 169 





Voluntary vs. Involuntary 
Invention 


Many of us have had painful exper- 
iences with the animate mechanism of our 
minds when trying to design inanimate 
machinery. The multiplication table may 
be at our tongue’s end and the principles 
of mechanics in our mind’s eye, but strive 
and struggle as we may we cannot hit the 
proper combination to solve our problem. 

Perhaps the effort defeats its own ob- 
ject. For, at times if we stop thinking 
through sheer weariness and turn to 
something else, or to nothing at all, we 
suddenly see a way out. Frequently 
these involuntary or unforced thoughts 
lead to a simple solution of our diffi- 
culties. 

An experienced designer recently con- 
fided that it took him a long time to dis- 
cover that he could get his best results 
in this manner. When attacking a new 
problem he studied it thoroughly, fixed 
all of its conditions in his mind and then 
dropped the matter, or at least refrained 
from forcing himself to think about it 
until it recurred to him apparently of its 
own accord. 
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During this incubating period he could« 


be studying another problem. When the 
first did enter his mind in a manner to 
provoke further consideration, there was 
usually a lead to a satisfactory solution. 
It has been suggested, partly in jest, partly 
in earnest, that this is an application of 
scientific management in the work of de- 
signing. It apparently let the man do 
two things at the same time. 

It is true that in such creative work as 
designing we often hold ourselves too 
rigidly to ordinary times and methods. 
We are too little willing to let ourselves 
go, We think we show ability and zeal 
by elaborating every little job that comes 
along, and take pride in telling how many 
hours of continuous work we gave to con- 
sidering location of a certain gear or cam, 
forgetting that probably half or three- 
quarters of that time was wasted in use- 
less head scratching. As far as the final 
results were concerned we might better 
have been watching a ball game. 

We have yet to understand the thought 
processes of design. Our brains in some 
manner weave together both deep and 
faint impressions until our result is ac- 
complished. If we try to recall these im- 
pressions by a voluntary effort of the will, 
it is the deep ones that come at our bid- 
ding. But if we relax a little and bring 
about more favorable conditions, all tend 
to shape themselves automatically. But 
on the other hand, we must not forget the 
value of concentration, when analyzing 
the problem and collecting the data upon 
which to found a solution, and we must 
not let our minds go a woolgathering. 








Industrial Poisons in Ma- 
chinery Building 


A recent bulletin of the Bureau of La- 
bor at Washington is devoted to poisons 
and other substances injurious to health 
used in industrial processes. This list 
is a translation from the German giving 
the final results of the deliberation of 
a special committee of the International 
Association for Labor Legislation. Fifty- 
four industrial poisons are listed. It is 
a source of gratification that the ma- 
chinery-building field is very free from 
them, only five being mentioned as in 
use in branches of that industry. 

These are: Antimony compounds, used 
among other purposes in burnishing rifle 
barrels and steel ware, in the manufac- 
ture of antimony alloys, type, hard lead, 
brittannia and white metal, and present 
in the remelting of old and scrap metals. 


Arsenic compounds, used in etching 
on brass and in some metal working. In 
this connection it is to be observed that 
zinc, lead, bismuth, copper and commer- 
cial acids often contain arsenic. 

Lead, used in the manufacture of 
many alloys and as a basis for many 
paints. 

Phosporous, used in the production of 
phosporous bronze. 

Sulphuric acid used as a cleaning 
agent for cast iron, and as a burnishing 
agent for iron and steel. 

For each poison the list gives the 
designation of the subtance, the branches 
of industry in which poisoning occurs, 
mode of its entrance into the body, 
symptoms of the poisoning, and special 
measures of relief. 

None of these poisons mentioned 
above as being used in some branches 
of machinery building presents a very 
great danger in machine shops. Burns 
from sulphuric acid are the most com- 
mon, and every shop knows the meas- 
ures necessary to be taken to bring 
about temporary relief. 

General rules to be followed to pro- 
tect employees against the danger of poi- 
soning have been compiled by Industrial 
Councilor Dr. Fischer, of Berlin, given 
below: 

1. Properly adapted buildings, thick 
walls of separation for dangerous rooms, 
good lighting, facilities for keeping the 
workshops clean and for effective venti- 
lation. 

2. Apparatus adapted to its special 
purpose, whenever possible, closing tight 
in every part. 

3. Appliances for accomplishing the 
arrest of gases and dust at their place of 
origin, their removal (by exhaust fans) 
and in a suitable manner rendering them 
innocuous or collecting them, thus pre- 
venting them from entering the nose and 
mouth. 

4. So far as possible, avoidance of di- 
rect contact with poisonous materials or 
substances injurious to health in working 
with, transporting, or packing them. 

5. The displacement of particularly 
dangerous labor methods and materials 
by the introduction of less dangerous la- 
bor processes and materials, as well as 
by the employment of materials satisfac- 
torily pure chemically. 

6. Instruction of workmen just entering 
upon an occupation concerning the prop- 
erties of the poisonous substances ex- 
tracted, manufactured, used, or other- 
wise involved, and whenever possible, 
cautionary leaflets should be put into the 
hands of the workers. 
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7. The repetition of this instruction at 
frequent intervals. 

8. Posting of precautionary regula- 
tions and warning placards containing 
admonitions for the exercise of special 
caution, and enjoining the observance of 
measures for insuring safety. Constant 
supervision of all dangerous employ- 
ments by expert and responsible persons. 

9. Employment of appropriate means 
for personal protection, as work clothes, 
caps, gloves, goggles, and, as necessary 
adjuncts, mouth and nose shields, re- 
spiratory masks and the like, in case the 
appliances named in rule 3 are inappli- 
cable. 

10. Practice of bodily cleanliness by 
the use of wash, bath, and dressing 
rooms, the use of special rooms for eat- 
ing, separate wardrobes for street and 
work clothes, and frequent, nonhazard- 
ous cleaning of the clothing. 

11. Immediate report of symptoms of 
indisposition, attention to wounds of the 
skin caused by the handling of corrosive 
materials, the speediest employment of 
an unexceptionable antidote giving 
promise of success at the very first 
symptoms of poisoning, with the simul- 
taneous summoning of a physician. 

12. The installation of a healthy work- 
ing force capable of withstanding ex- 
posure to the poison. Temporary or 
permanent exclusion of sick workmen 
from the dangerous departments of the 
industry. Medical examination of the 
workers in dangerous employments at 
suitable intervals. Under certain circum- 
stances there should be a change of 
work in occupations giving rise to 
chronic poisoning. 

13. The utmost possible reduction of 
the hours of labor in dangerous employ- 
ments. 








Another Step in Engineering 
Education 


We have just received a circular an- 
nouncing the graduate work in engineer- 
ing of the University of Illinois. This 
has been founded, we read, “to meet a 
modern need.” The practice of engineer- 
ing is becoming scientific. Machines 
performing entirely new functions, and 
which could not have been anticipated 
from the previous state of the art, have 
readily been developed under the inspir- 
ation and guidance of designers who 
were both engineers and mathematicians. 
The engineer fitted to meet today’s prob- 
lems must be able to see visions and 
work out details through the exercise of 
exceptional power. In the same vein the 
circular treats of locomotive design. It 


says: 
“The locomotive, in common with 
many other classes of machines, is 


waiting for the touch of a master de- 
signer. The use of alloy steel will 
permit of greater refinement in the de- 
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sign of its mechanism. Higher steam 
pressures and a more general use of 
superheated steam will serve to increase 
its power; and a more perfect under- 
standing of the thermodynamic princi- 
ples involved by its action will help to 
disclose a way for raising the thermal 
efficiency. Such considerations lift the 
problem of locomotive design far above 
mere routine and make its success de- 
pendent upon the skill of the exceptional 
man who knows.” 

The activities of the graduate school 
are to follow those of the regular four- 
year engineering course and are so 
highly scientific in character as to re- 
quire the work of the preceding four 
years as preparation. Graduates of the 
usual four-year course who have a de- 
gree of bachelor of science or its equiv- 
alent, may proceed with work along any 
one of a number of prescribed lines to the 
master’s degree, which may be obtained 
after one year of graduate work. Two 
years more of work, after the master’s 
degree, leads to the doctor’s degree. A 
number of definitely organized courses 
are offered, to which certain minor sub- 
jects may be added to increase the un- 
derstanding of the student in fields out- 
side those in which he is specializing. 

The list of students enrolled during 
the current year numbers 42, of whom 
only 6 are working in the field of me- 
chanical engineering as a principal sub- 
ject, with 12 others, in which mechanical 
engineering is apparently a minor sub- 
ject. A list was also given of the re- 


searches which had been carried on by . 


these graduate students during the last 
three years. The list contains 49 items, 
of which only one has any application in 
the machinery-building field, namely, the 
principles of cost accounting as applied 
to machine shops. 

We are heartily in sympathy with the 
scientific attitude in industry. The results 
of scientific investigation in machinery 
building, properly applied, hold forth pos- 
sibilities of tremendous improvement and 
advance. For this reason, we would have 
been glad to note more students special- 
izing in mechanical engineering and more 
research work in progress along ma- 
chinery-building lines. 

On the other hand, it is not out of 
place to emphasize the value of shop 
training. Not because of the manual 
skill that it brings, but because of the 
first-hand knowledge of shop conditions, 
particularly the economic ones. The 
lack of this knowledge has been a 
stumbling block in the careers of many 
exceptionally gifted and otherwise ex- 
ceptionally trained engineers. 

Turning back to the quotation on lo- 
comotive design, it is very true that this 
field holds forth an exceptional oppor- 
tunity for someone. But the extent of 
these possibilities depends to a great ex- 
tent upon unfortunate circumstances. 


Vol. 37, No. 7 


The locomotive has not been designed 
from the viewpoint of an economical ma- 
chine. Ours are the least economcial 
engines in the world, both as to fuel con- 
sumption and the cost of repairs. The 
principal reason therefor lies in some- 
thing over which designers have had no 
control, namely, railroad politics, with 
their hampering, discouraging’ effect. 
Thus, if the exceptional man comes along 
and turns locomotive design upside-down, 
the entire credit will not be due to his 
scientific attitude and attainments, but 
some will be due to the present back- 
wardness of locomotive design. 

The exceptional man is, as empha- 
sized above, the man who can see vis- 
ions of improvement. Such a man is 
often not school-trained in the field 
where it achieves success. Some of our 
greatest discoveries and inventions have 
come from men who were strangers to 
the traditions of the art that their labors 


advanced. The exceptional training can- 


not make up for lack of vision and that 
element of force that must be behind 
every worthy work. 








New PuBLIcATION 
PRACTICAL MATHEMATICS AND GE- 


OMETRY FOR TECHNICAL STU- 
DENTS. By Ed. L. Bates and: Fred 
Charlesworth. Part II. 776 ye es 
4%x7 in.; 535 line cuts an Ton. 
tables... D. Van Nostrand Co., New 
York, N. Y. Price, $1.50. 


In calling this work “practical,” the au- 
thors evidently had in mind that definition 
of the word “practical,” which says that 
it means “serving a useful purpose.” They 
evidently considered the useful purpose 
to be the passing of British Board of 
Education examinations. If we accept 
these ideas we must grant that the book 
is likely to be eminently practical, but if 
we question the usefulness of the Board 
of Education’s examinations and follow 
the usual American interpretation of the 
word “practical,” then we can hardly see 
its applicability. 

It is a textbook of about the type which 
bridges between the upper secondary 
work and the lower college grades deal- 
ing with trigonometry, geometry covering 
loci and mensuration, graphic algebra, 
conic sections, elementary mechanics as 
to sectors, and acceleration and descrip- 
tive geometry (following Church at no 
great distance). 

Almost no use of practical terms or 
illustrations is to be noted. As a textbook 
for college-preparatory work or as a ref- 
erence, it is undoubtedly well written, 
concise and well arranged and, therefore, 
likely to be useful, but no one should be 
misled into buying it under the impression 
that it deals with “practical” mathematics 
or geometry. — 

In this respect it resembles many ma- 
chines, being excellent for some work and 
entirely unsuited for others. And it is 
about as necessary to use discretion in 
the selection of one as the other 
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Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 
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Automatic Stop for Planers 


The illustrations show two methods of 
automatically stopping a planer when the 
tool has reached a predetermined point. 
One method throws out the feed gear 


while the other shifts the belt on the 
counter and holds the belt shifter, act- 
ing also to prevent accidental starting of 
the planer, as occasionally happens. In 
both cases it controls either the horizon- 
tal or vertical feed, as may be desired. 


The disk B can be graduated to read 
in inches and fractions when desired, to 
assist in quickly setting for any class of 
work. And, being held in contact with 
the driving pinion by a light spring, it can 
be instantly set by moving forward out 




















Fic. 











Fic. 2. CoNNECTED TO BELT SHIFTER 








1. DETAILS OF USHER PLANER STOP 


Either device requires very little mech- 
anism, as can be seen, and, though differ- 
ently constructed, they operate on the 
same principle. 

In Fig. 1, gear A is driven from the 
feed screw of the cross rail and actuates 
a worm, which, in turn, drives the knock- 
off disk B by a bevel pinion, the disk 
itself having bevel teeth on the back side. 
The worm and gearing are so propor- 
tioned that the disk revolves once while 
the tool point moves the width of the 
planer table. 

The disk B carries a knock-off finger 
C, which trips the small bell crank D 
and ‘lifts the plunger E. This releases 
the sliding gears F and allows a coil 
spring to throw them out of mesh, ef- 
fectually stopping the feed. 

In the other device the knock-off pin 
throws the arm G, Fig. 2, and releases 
the catch H, Fig. 3, which holds the belt 
shifter. The coil spring J then throws 
this to off position and holds it there 
until replaced by the planer hand. 








Fic. 3. DEVICE IN PLACE ON PLANER 


of mesh and turning to the desired posi- 
tion. This does not affect its accuracy or 
reliability in the least, as, when the 
knock-off comes into the action, the in- 
cline is so placed that it forces the gears 
into mesh and insures positive action. 
Repeated trials show that it is posi- 
tive and effective, preventing spoiled 
work. It was designed by Charles H. 
Usher, superintendent of the Lamb Knit- 
ting Machine Co., Chicopee Falls, Mass., 
and is being manufactured by them. 








A Self-holding Screwdriver 


The 
manufactured by 
Huron, Mich. 

It is made of spring-tempered steel. 
The end is split and when compressed 
in the slot in the screw will hold it firmly 
while it is being entered in the hole. For 
assembling work, where very small screws 
are to be put in, this screwdriver will 
be found very handy. 


screwdriver 
Port 


engraving shows a 
L. J. Watson, 


——— — 








A SELF-HOLDING SCREWDRIVER 
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A 6-Spindle Gang Drilling 
Machine 


The halftone shows a six-spindle gang 
drilling machine, built by the Moline Tool 
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The same concern furnishes a three- 
spindle machine for drilling the telltale 
holes in staybolts. This has sliding jigs 
similar to the one shown, except that it is 
adapted to hold the staybolts vertically. 

















A SIX-SPINDLE GANG DRILLING MACHINE 


Co., Moline, Ill., equipped with a sliding 
pin jig for drilling the cotter-pin holes in 
freight-car brake pins, bolts and sim- 
ilar work. 

It is the standard No. 6 drilling ma- 
chine equipped with cam feed. It will be 
noted that the periphery of the cam is 
notched at intervals to break the chips 
and relieve the drills while going through. 

The jig has 12 stations, so that six 
pins can be removed and replaced while 
six others are being drilled. To accom- 
plish this the jig is slid endways when 
the table is at the bottom of its travel. 
This makes the drilling operation prac- 
tically continuous. 

The feed can be set to run continu- 
ously or to throw out each time the table 
drops. There is a clamping plunger set 
on an angle for clamping each pin in 
place, and a lever to operate each 
plunger. 

The machine is equipped complete with 
pump, tank and piping, jig and drill sock- 


ets. 
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A Belt Idler 


The engraving shows a belt idler man- 
ufactured by Charles Miller, Industrial 
Building, Syracuse, N. Y. 

This idler is intended for use where a 
belt is not in continuous operation, thus 
saving power, and depreciation of the 
belt. It is placed beside the tight pulley 





A BELT IDLER 


on the shaft, and being provided with 
rollers on its periphery the belt can be 
easily shifted on or off. 








A Large German Planer 

The halftone shows a large planer 
built by Ernst Schiess, A. G., Diissel- 
dorf, Germany. This machine will be 
32 ft. 10 in. in length, 13 ft. 1 in. wide 


and 11 ft. 6 in. high. There are two 
heads on the rail and one on each 
housing. 


The machine is motor driven and both 
power and hand adjustments are pro- 
vided for all moving parts. The table 
slides on three flat ways and is provided 
with gibs at the sides to take up wear. 
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A LarRGE GERMAN PLANER 
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Vertical Boring and Chucking: 
Machine 


The halftone shows a vertical boring 
and chucking machine, built by the Tur- 
ner Machine Co., Danbury, Conn. 

The machine shown has four spindles 
but can be furnished with six if desired, 
any one of which can be instantly thrown 
into operating position. 

Four graduations of automatic feed 
are provided. The spindles are all gear 
driven and the driving mechanism is so 
arranged that each spindle can be driven 
at the speed most suitable to the work 
in hand. 

















VERTICAL BoRING AND CHUCKING 
MACHINE 


The machine will drill to the center of. 
a 26-in. circle. Working space, spindle 
to table, 20 in.; spindle to base, 36 in.; 
traverse of spindle, 10 in.; traverse of 
table, 20 in.; spindles reamed Morse No. 
4 taper; floor space occupied, 26x59 
inches. 


A Double Tire Lathe 


The halftone shows a double-tire lathe 
built by the Société Alsacienne des Con- 
struction Mécaniques, Grafenstaden, Al- 
sace, Germany. The two heads are 
mounted on a single bed, but are en- 
tirely independent of each other in drive 
and adjustment. The spindles are elec- 
trically driven by independent motors 
through worm gearing. Two tool posts 
are provided for each faceplate. 

The faceplates will handle work up to 
80 in. diameter. 

The same type of lathe is also built, 
by this concern, for belt drive in which 
case the facenlates will swing 94 in. 
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Extension of Worcester’s 
Trade School 
By E. H. FisH 


One of the most important bequests 
which Milton P. Higgins left was a gift 
of $25,000 for the Boys’ Trade School, of 
Worcester, Mass., conditional on the ap- 
propriation of an equal sum by the city. 
This was to provide for the development 
of the school by the enlargement of pres- 
ent facilities and by the addition of more 
trades, a hall and a gymnasium. It was 
found advisable by the trustees that an- 
other building be erected at the same 
time in addition to the one contemplated 
by the Higgins family. 

The proposition made to the city gov- 
ernment was that it supply $35,000, the 
trustees engaging to secure enough more 
money above the Higgins gift to make an 
equal sum. The matter was duly dis- 
cussed with the result that on July 24 
the money was unanimously voted by 
both branches of the city government. 

The magnificent support which both the 
boys’ and girls’ schools have had, and the 
increasing interest and enthusiasm are 
worthy of note. The first appropriation 
made in 1909 was fought over for months 
and was, to all appearances, lost sev- 
eral times. Every appropriation since then 
has passed unanimously. The total of 
city and state money, income and gifts 
so far spent or available for the schools 
has reached above $350,000. 

The schools started out with definitely 
stated and clear-cut plans for the training 
of boys and girls, plans from which it 
has not been found necessary to deviate 
in any essential particular. These plans in- 
volved an attempt to teach trades, doing 
practical work on commercial products, as 
the fundamental part of the training. They 
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involved the use of the half-time or week- 
about plan with pupils in their own shops, 
as a means of economizing on equipment, 
and the teaching of a limited amount of 
closely correlated classroom work and 
some that is pureJy culturakh That the 
Worcester public has faith in this plan 
and believes that it is being worked up 
to a successful issue, is plainly indicated 
by the financial support offered. 

The buildings contemplated are one of 
six stories, 60x100 ft., to contain in the 
first two stories a gymnasium, and above 
that an office, reading room and drawing 
room, then an extension of the carpen- 
ter and cabinet shops. The two upper 
stories are to be devoted to a hall capable 
of seating 600 to 800 people. The other 
addition proposed will be 50x60 ft., and 
contain four floors devoted to lockers for 
the gymnasium, a roqm for practical work 
in mechanics and strength of materials, 
and the addition of such trades as print- 
ing, sheet-metal work, interior decorating, 
etc. 








Recognizing that the epoch of me- 
chanical power on the farm has already 
begun, a bill has been introduced in Con- 
gress to establish in the Department of 
Agriculture, a Bureau of Farm Power. 
As outlined, the province and duties of 
the bureau are to be the investigation and 
recommendation upon all matters per- 
taining to methods of furnishing power 
on farms and all labor-saving machinery 
adapted for use on farms and the use of 
electricity, gasoline and steam. in pro- 
pelling farm vehicles in operating plows, 
reapers, mowing machines, threshing ma- 
chines and other machines and imple- 
ments used in planting, cultivating, har- 
vesting and marketing. In short, to ul- 
timately reduce to the consumer the cost 
of agricultural products. 
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ncreasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 

















Metal WorKING 
NEW ENGLAND STATES 
Fire destroyed the plant of the Brown 


Machine Shops, at Newton Junction, N. 
H., causing a loss of $3000. 


The brass foundry of P. L. Lowry, 
Amesbury. Mass., was damaged $2000 by 
fire, Aug. 5. 

F. R. Furbish, 41 Church St., Cam- 
bridge, Mass., is building a one-story 
garage, estimated to cost $25,000. _ Wis- 
ner Martin, 141 Milk St., Boston, is the 
Arch. 

The General Electric Co., Boston, 


Mass., is receiving bids for the construc- 
tion of a new lamp factory in East Bos- 
ton, Mass. It wiil be a five-story struc- 
ture, 80x300 ft., of reinforced concrete. 

The Republic Motor Co., recently or- 
ganized in New York, N. Y., is consid- 
ering the erection of a plant at Fitch- 
burg, Mass. 

The garage of N. L. Huff, Milford, Mass. 
was damaged by fire, July 15. Loss, $15,- 


000. 
The Duckworth Chain Mfg. Co., 
Springfield, Mass., has awarded a con- 


tract for a new factory building, to be 


erected at 41 Mill St. It will be three 
stories high, 39x60 ft., of brick. Noted 
Aug. 8. 

The Bosch Magneto Co., Springfield, 
Mass., is to build a restaurant building, 


120x70 ft., at their plant for their em- 
ployees, and when completed will install 
new machinery in space now devoted to 
a lunch room. 

The Quigley Furnace & Foundry C». 
recently organized at Springfield, Mass., 
has purchased seven acres of land on 
Plainfield St., and will shortly begin the 
construction of factory buildings and 
foundries for the manufacture of all 
kinds of furnaces. The main building 
wiil be one story, 150x300 ft. C. K. Las- 


siter, Richmond, Va., Supt. of the Shops 
of the American Locomotive Co., is Pres. 

The Norton Co., manufacturer of ma- 
chine tools, Worcester, Mass., will erect 
an addition to its plant. It will be of 
steel, two stories high, and will cost 
$14,000. 

The Wyman & Gordon Co., manufac- 


turer of drop forgings, Worcester, Mass., 
has awarded a contract for the erection 


of an addition to its plant on Bradley 
St. It will be three stories high, 40x80 
ft.. of brick. Noted July 18. 

The D. & W. Fuse Co., manufacturer 
of electrical fuses and insulated wire, 
Providence, R. I., will erect a new addi- 


tion. The structure will be two stories 
high, 55x22 ft., of brick, and will be 


erected on Hathaway St. 
Whipple & Choate, manufacturers of 


metals, Bridgeport, Conn., will construct 
a new building at its plant. It will be 
45x120 ft.. of brick and steel construc- 


Noted May 23. 


tion, two stories high. 

The New Departure Mfg. Co., manu- 
facturer of bicycle parts, Bristol, Conn., 
has started work on a new annealing 
building on Valley St It will be about 
100 ft. square, of brick and steel con- 
struction. Noted Aug. 8. 


The foundations of the main building 
for the McKay Copper Process Co., 
Meriden, Conn., have already been com- 
pleted, and contract let for the building, 
which will be of frame construction, 60x 


70 ft Noted July 25 

The International Silver Co., Meriden, 
Conn., has awarded a contract for the 
construction of a five-story brick fac- 
tory on Miller St. Noted June 27 

The Stanley Works, New Britain 
Conn., manufacturer of hardware, will 
erect an addition to its plant on Myrtle 
St 


Frank Fose, of Newington, Conn., will 
soon build a 40-ft. addition to his garage. 
being prepared for two ad- 
the plant of the American 


Plans are 
ditions at 


One 
The 
high 


Buckle Co., West Haven, Conn. 
addition will be 25x42 ft., of brick. 
other will be of brick, one story 

MIDDLE ATLANTIC STATES 

Bids are being received byGeorge W. 
Hunt, Arch., 75 State St., Albany, N. Y., 
for the construction of a two-story gar- 
age, 100x43 ft., for Mosher & Son, Sheri- 
dan Ave. 

A plant for the 
springs for beds 
niture is to be 
N. Y., by Slegman 
Penn. 

I. C.-Kirkman, Bedford Ave. and Clif- 
ton Place, Brooklyn, N. Y., has awarded 
a contract for the construction of a four- 


manufacture of steel 
and upholstered fur- 
built at Binghamton, 
Bros., Philadelphia, 


story garage, 34x95 ft. The cost is 
$12,000. 

The Hall Automatic Coupler Co., Buf- 
falo, N. Y., has been incorporated with 


a capital of $250,000, to manufacture fire, 
garden and steam-hose automatic coup- 
lers. The immediate erection of a fac- 
tory is contemplated. John W. Black- 
man is president and Edward S. Hall is 
secretary and treasurer. 

The Pieper Machine Co., Buffalo, N. Y., 
recently incorporated for the manufac- 
ture of machinery, is having plans pre- 
pared for a factory building. Edwin 
Pieper, Ralph J. Quale and Herbert W. 
Allen are the directors of the company. 
The general office is at 531 Ellicott Sq. 

Bids are now being received by Esen- 
wein & Johnson, Archs., Ellicott Sq. 
Bldg., Buffalo, N. Y., for the construc- 
tion of a new factory for the Sterling 
Engine Co., Buffalo. It will be one 
story high, 100x120 ft. 

S. H. P. Pell, 43 Exchange Place, New 
York, N. Y., is having plans prepared for 
a two-story garage at Fort Ticonderoga, 


N. Y. The estimated cost is $25,000. Al- 
fred C. Boscom, 366 Fifth Ave., New 


York, is the Arch. 

The plant of the National Conduit & 
Cable Co., Hastings-on-Hudson, N. Y., 
was damaged by Loss, 
$30,000. 

The Alberger 

Y 


fire, July 25. 
Pump & Condenser Co., 
Newburg, N. has had plans prepared 
for the construction of a new plant. It 
will be 150x60 ft., two stories high. The 
estimated cost is $10,000. Noted July 4. 

The Phoenix Horseshoe Co., Pough- 
keepsie, N. Y., will erect a new punch 
shop. It will be one story high, 80x150 
ft. William J. Beardsley, 49 Market St., 
is the Arch. 

Louis Colanario, Freehold, N. J., is in- 
creasing the size of his garage by the 
construction of a 21x75-ft. brick addition. 

The General Electric Co. has approved 
plans for the erection of a four-story 
factory measuring 98x300 ft., costing 


$100,000, at Sussex Ave. and Sixth St., 
Harrison, N. 
Work has been started on the new 


factory for the Hyatt Roller Bearing Co., 
Harrison, N. J. It will be four stories 
high, of brick and new machinery will 
be required. 

The Crucible Steel Co., 
has started work on the 
will be 


Harrison, N. J., 
construction of 
four stories 


a new factory. It 
high, of brick. 

Koch & Co., Newark, N. J., will soon 
begin the construction of a 64xS89-ft., 


one-story, concrete-block garage, at 32 
Wickliffe St. 

The M. Hoagland’s Sons Co., 
way, N. J., is rebuilding its foundry 
recently destroyed by fire. 

Rallinger & Perrot, Archs., Arch St., 
Philadelphia, Penn., are receiving bids 
for the construction of a two-story gar- 
age, 32x26 ft.. for W. J. Montgomery. 612 
Greene St. The estimated cost is $5000. 


Rocka- 
plant 


The Prest-O-Lite Co Pittsburgh, 
Penn., will construct a 75x100-ft. stone 
and  reinforced-concrete building, on 


Grant Blvd.. to be used in the automobile 
industry. The building. which will be 
one story high on the Boulevard side and 





three stories on the Brereton Ave. side, 
will contain about 18,000 sq.ft. of floor 
space, and cost approximately $30,000 
SOUTHERN STATES 
Jacob & Levy, Richmond, Va., will ex- 
pend $4900 for improvements to their 
garage at 603 West Broad St. 
The construction of a garage at Rich- 
mond, Va., is contemplated by L. S. Dun- 


ston. Estimated cost, $15,000. 
The Grafton Garage Co., Grafton, W. 
Va., will start wor at once onthe 


construction of a garage on Yates Ave. 
Henry J. Pracht and C. L. Reynolds are 
interested. 

Plans are being prepared by James L. 
Montgomery, Coyle-Richardson Bldz., 
Charleston, W. Va., for the construction 
of a garage to be erected for George S. 
Couch, Kanawha Valley Bank Bldg. 

The Valley Machine Co., Parkersburg, 
W. Va., has been incorporated, with a 
capital of $150,000, to manufacture ma- 
chine tools. Plans are being prepared 
for the construction of a factory. Incor- 
porators are B. B. Putnam, Marietta, 
Ohio; James Turpin, Dayton, Ohio, and 
F. O'Conner and R. G. Stiles, of Parkers- 
burg. . 

The Wheeling Sheet & Tinplate Co 
Wheeling, W. Va., has been incorporated 
with a capital of $750,000, to construct a 


10-mill plant, for manufacturing tin- 
plate. Incorporators are J. J. Hallo- 
way, Edward Hazlett and F. W. Hen- 
derson. 

Work has been started by the Blake 


Car Step Works, Charlotte, N. C., on the 
construction of its foundry. A machine 
shop will also be installed. 

Plans have been prepared by Walker 
& Chase, Atlanta, Ga., for the construc- 
tion of a garage for J. G. Truitt, La 
Grange, Ga. Estimated cost, $5000. 


The Wade Garage Co. has been incor- 
porated with a capital of $12,000, to con- 
struct a garage at Macon, Ga. Incorpor- 
ators are Phelps Wade, Edward Wadeley 
and M. E. Richardson. 

The construction of a garage at Cen- 
tral Ave. and Eighth St., St. Petersburg, 
Fla., is contemplated by F. A. Single- 
hurst. ; 

H. O. Nelson will construct a garage, 
to cost *11,000, at Knoxville, Tenn. 


The Aluminum Co. of America will 
construct a plant near Knoxville, Tenn. 
* Estimated cost, $26,000,000. 

Work has been started on the con- 
struction of a machine shop for John 
Wade & Son, at Memphis, Tenn. 

The Nashville Machine Co., Nashville, 
Tenn., is making improvements to its 
plant. 


The National Grate & Furnace Co. has 
been incorporated with a capital of $50.- 


000. A plant will be constructed at Nash- 
ville, Tenn. O. H. Looney and W. C 
McLellan are interested. 

The Stewart Iron Works Co., Coving- 
ton, Ky., has awarded the contract for 
the reconstruction of its plant, which 
was recently destroyed by fire. Esti- 
mated cost, $60,000. 

Briscoe Conn will construct a ma- 
chine shop at Danville, Ky. 

The mounting and nickeling depart- 


ments of the Garf-Webb Iron Mfg. Co.. 
Louisville, Ky., have recently been de- 
stroved bv fire. Machinery will be se- 
cured at once to replace that which was 
burned. Estimated loss, $40,000. 

F. B. Breyfogle will construct a garages 
at 1600 Second St., Louisville, Ky. Esti- 
mated cost, $6000. 


MIDDLE WEST 


Work will be started early in the fall 
on the construction of an addition to 
the plant of the Timken Roller Bearing 
Co., Canton, Ohio. 

The Cleveland-Canton Spring Co.. Can- 
ton, Ohio, will erect a new shop, 50x250 
ft. 
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The Stewart Iron Works, Cincinnati, 
Ohio, was granted a permit, July 30, to 
erect a new factory on the site of the 
one recently destroyed by fire. 

The Union Rolling Mills Co., Aetna 
Rd., Cleveland, Ohio, will erect and equip 
a large carpenter shop. 

The Globe Machine & Stamping Co.. 
Cleveland, Ohio, manufacturer of auto 
parts, is erecting a $6000 addition to its 
plant at 1261 West 78th St. 

The Alyne-Ryan Foundry Co., Cleve- 
land, Ohio, recently incorporated with a 
capital of $100,000, has bought a site and 
will build a plant to include a molding 
department, §0x100 ft., a core room, 100x 
160 ft., and a two-story office building. 
D. J. Ryan is pres. and mgr. 

P. L. Bartwell, Cleveland, Ohio, will 
build a machine shop for light manu- 
facturing, two stories high, 76x1lv ft. 
Complete equipment will be needed. 

The Upson Nut Co., Cleveland, Ohio, 
bolt and nut makers, will add a new 
factory to its plant, to be of concrete 
and steel, five stories high, 440x155 ft. 
Power plant and new machinery will be 
purchased. 

The C. O. R. Cutter Co., Cleveland, 
Ohio, has been incorporated with $40,000 


by C. F. Henkle, L. Hulet and others, 
to manufacture machine tools. Shop 
equipment will be purchased. 

The H. S. Metal Specialty Co., Cleve- 
land, Ohio, maker of metal specialties 
and novelties, is in the market for light 
manufacturing machinery. 


The Just Tungsten Lamp Co. has been 
organized at Cleveland, Ohio, by R. 
Richardson and M. L. equip 
a factory to make electric and 
other supplies. 

The contract for the steel work of a 
factory and office buildings for the 
Columbus Machine & Tool Co., Columbus, 
Ohio, to be erected on Marion Road, has 
been awarded, at about $200,000. 

An almost total loss was caused 72 
the 


Tenne, to 
light 


fire, which destroyed the plant of 

Ohio State Stove Co., Columbus, Ohio, 
located at the foot of West First Ave. 
The loss on the building is $22,000, and 


on the machinery $40,000. 

The Fremont Stove Co., Fremont, Ohio, 
whose plant was destroyed by fire re- 
cently, announce that the work of re- 
building will be started just as soon as 
the insurance is adjusted. 

The -Kenton Hardware Co., Kenton, 
Ohio, has been incorporated for $50,000, 
by L. S. Bixler, W. A. Norton and others, 


to equip a factory to manufacture a line 
of hardware. 

The Leech Co., Lima, Ohio, has been 
incorporated for $100,000 to manufac- 
ture auto engines. A factory will be 
erected at Lima. 

Bert Baldwin & Co., archs., Perin 
Bldg., Cincinnati, Ohio, have awarded 
the contract for the erection of a brick 
and steel factory building in Oakley, 
Ohio, for the Cincinnac! Ball Crank Co. 
Noted Aug. 1. 

The Heer Engine Co., Portsmouth, 
Ohio, is having plans prepared for an 


extension to its factory. 
The Willys-Overland Co., manufac- 
turer of motor cars, Toledo, Ohio, is 
erecting an addition to its plant on Cen- 
tral Ave., Toledo, to cost $19,600. 
Plans are being prepared by the West- 
ern Motor Works Co., Logansport, Ind., 
to construct an addition to the com- 
pany’s plant at Logansport, and the 
plant in Marion, Ind., so as to double 
their capacity. Bids will be asked scon. 
J. N. Korhumel is supt. 
Kahn, arch., 
Motor Car 
brick and 
plant at 


has let for the 
Co., contracts fo 
concrete factory 
Detroit, Mich. 


Albert 
Chalmers 
a four-story 
building at its 
Noted July 11. 

The West-side Brewing 
Mich., has let the genera! 
four-story brick concrete auto garage. 

The Clark-Carter Automobile Co., 
Jackson, Mich., maker of Cutting motor 


Co., Detroit, 
contract for a 


cars, has nearly completed the large 
four-story addition to its plant. 
The Michigan Central R.R., Detroit, 


Mich., will place orders at once for con- 
siderable new mechanical equipment for 
shops at Jackson, Mich., and St. Thomas, 
Ont. J. F. Farrell is pur. agt., Detroit. 

The Newport Mining Co., Ironwood, 
Mich., has awarded the contract for the 
construction of a 1%-story garage, 36x 
66 ft. 

Shodd & Ropp, Bloomington, IIL, will 
erect a two-story garage, to cost $10,000. 


“shop at 
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The Chicago & Alton R.R. is consider- 
ing erecting new shopy at Bloomington, 


Ill., instead of enlarging the old shops. 
Estimated cost, $35,000. LD. R. Evans, 
Bloomington, is superv. 

The Vesta Accumulator Co., maker of 


electrical apparatus, now located at 
1336 Michigan Ave., Chicago, Ill, will 
move to 2106-08 Indiana Ave., where the 
company is building a new three-story 
brick factory, 50x125 ft. 


George H. Spaulding, 5038 West Chi- 


cago Ave., Chicago, Ill, will erect a 
one-story garage, to cost $12,000. 
Howe & Peterson, 867 Larrabee St., 
Chicago, Ill, will build a_ two-story 
brick machine shop, 50x125 ft. and 
equip with new tools. 

W. P. Clancy, Chicago, Ill, will erect 


a garage. Bids are being received by J. 


Ahlschlager & Son, 155 North Clark St., 
Chicago. 

W. H. Wilson, 209 South La Salle St., 
Chicago, Ill, has awarded the contract 
for the construction of a large garage. 

The Crane Co., 1214 South Canal St., 
Chicago, Ill, has awarded the contract 


for the erection of a garage and stable, 


to cost $35,000. 


E. C. Sumner, Millford, DIL, will erect 
a garage, 24x45 ft. 
Bids for the construction of the Bar- 


nard & Leas factory 
lll., were opened Aug. 3. The 
main structures to be erected 
machine shop, the wood shop and the 
building which will house the heating 
plant. The estimated cost of the struc- 
tures to be erected is $100,000. 


M. Burnie, Fairchild, Wis., will remodel 


buildings, Moline, 
3 three 
are the 


the Zingsheim Building for use as a 
garage. 

Otto Lodwig, 1453 Green Bay Ave., 
Milwaukee, Wis., has started work on 


his proposed garage. The structure will 
be two stories high, 32x100 ft. 


The Mitchell Automobile Co., 102 Wis- 


consin St., Milwaukee, Wis., is enlarging 
its establishment at 528 Broadwuy, by 


contain- 
Noted 


the construction of an addition 
ing 15,000 sq.ft. of floor space. 
June 27. 


WEST OF THE MISSISSIPPI 


The I. E. Long Co., Manson, Iowa, ‘is 
constructing an addition, 25x90 ft., to its 
garage. 

Plans have been completed for the 
construction of a three-story garage, 
100x137 ft.. at 13th St. and Hennepin 
Ave., for the F. E. Murphy Automobile 
Co., Third St. and Third Ave., Minne- 
apolis, Minn. The estimated cost is $60,- 
000. Noted July 25. 

The Kissel Kar Co., St. 
erecting a new service 
West Ninth St., St. Paul. 
cost is $60,000. 


Paul, Minn., is 
building at 237 
The estimated 


The Imperial Heater Co., Kansas City, 
Mo., plans to erect a factory at Kansas 
City, for the manufacture of instantane- 
ous automatic water heaters. 


The Busch-Sulzer Bros.-Diesel Engine 
Co., Broadway and Pestaozzi St., St 
Louis, Mo., has awarded the contract for 
the construction of a forge shop, to cost 
$85,000. A permit to erect a machine 
3322 South Second St., has also 


been secured. The estimated cost is 
$110,000. Noted Apr. 18. 
The garage of the Panhandle Cadillac 


Co., Amarillo, Tex., was damaged by fire, 


Aug. 3. Loss, about $40,000, partly cov- 
ered by insurance. 

The Peden Iron & Steel Co., Houston, 
Tex., has accepted plans for the con- 
struction of an addition to its plant. 
The estimated cost is $500,000. 

Hilton E. Dunseth, Spokane, Wash., 


will establish an electrotype foundry at 
Houston, Tex. 


The J. B. Wood Plow Works, East 
Muske’ee, Okla., has acquired a site and 
will erect a factory for the manufacture 
of plows. 

Colo., has ob- 
one-story 
Broadway, 
cost is 


Jesse Fleming, Denver, 
tained a permit to erect a 
brick garage, 50x183 ft., on 


near Fifth Ave. The estimated 
$12,000. 
WESTERN STATES 
The Chalmers Motor Co., Reno, Nev., 
is planning to enlarge its assembling 
plant at Reno. New equipment will be 
installed. E. P. Brinegar is mer. 
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L. C. Shattuck, of the Shattuck-Ari- 
zona Co., Douglas, Ariz., states that the 
company’ will build a smelter, to cost 
about $500,000. 

The Detroit Copper Co., Morenci, Ariz., 
has adopted plans for additions and al- 
terations to its smelting plant. 


The Washington Iron Works, 1100-24 
Seattle Blvd., Seattle, Wash., will con- 
struct a three-story addition, 38x56 ft., 


to its plant. The estimated cost is $2500. 


The contract has been awarded for the 
construction of a commercial garage and 
machine shop on Bighth Ave., Seattle, 
Wash., for W. H. Barnes. The estimated 
cost is $30,000. 


The Laurence Automatic Pump Co., 
Euclaire, Wis., is considering the propo- 
sition of erecting a plant at Spokane, 
Wash., for the manufacture of its pumps. 

The Northwest Stove Works, Salem, 
Ore., has had plans prepared for the con- 
struction of its factory, at Salem. 

J. F. Burkard, Orange Garage, 
South Grand Ave., Los Angeles, Calif., 
is having plans prepared for the con- 
struction of a two-story and basement 
brick commercial garage on Pico St., 
near Grand Ave. The estimated cost is 
$30,000. Hudson & Munsell, Stimson 
Bldg., are the archs. 

Madsen & Graham 


1040 


have awarded the 


contract for the construction of a foun- 
dry on East 16th St., Los Angeles, Calif. 
W. E. Edmison, Los Angeles, Calif., 


will erect a commercial garage and ma- 
chine shop on Vermont Ave. and 55th St., 
Los Angeles. Estimated cost, $8000. 
Matthews & Matthews, Douglas Bldg., 
Los Angeles, are preparing plans. 

A. O. Very, Los Angeles, Calif., will 
erect a commercial garage and machine 
shop on South Flower St., Los Angeles. 


The Baker Iron Works, Los Angeles, 
Calif., has secured a site on the water 
front, between Seventh and Eighth Sts., 
San Diego, Calif.. and will erect a new 
plant. It will consist of a machine shop, 
foundry, pattern shop and blacksmith 
sho». T. C. Ort is mer. 


E. Porden, San Francisco, Calif., has 
taken out a permit to erect a commercial 


garage and repair plant, to cost $10,000 
CANADA 

The Dominion Bridge Co., Winnipeg, 

Man., has obtained a permit to erect an 


addition to its factory. New equipment 
will be installed. 

The Eastern Car Co., New Glasgow, N 
S., is having plans prepared for the con- 
struction of a large new car factory. A 


site covering 14 acres has been pur- 
chased. 
The Smith-Dudley-Stuart Mfg. Co., 


Burlington, Ont., manufacturers of 
equipment used in canning factories, will 


erect a new factory at Burlington. Luke 
Smith, Burlington, is pres. 
The Fuel Economizer Co., Ltd., Hamil- 


ton, Ont., which has been recently incor- 


porated with a capital of $25,000, will 
erect a plant for the manufacture of 
stoves and ranges. The incorporators 
are: George W. Morgan, Alfred Brat- 
ton and James M. Jones. 

The Pollard Mfe. Co., Niagara Falls, 
Ont., recently incorporated with a capi- 


tal of $50,000, plans to erect a foundry 


and plant for the manufacture of ma- 
chinerv 
The Mueller Mfg. Co., Decatur, TI1., is 


having 
tion of a 


plans prepared for the construc- 
machine shop and brass foun- 


dry at Sarnia, Ont. The estimated cost 
is $100,000 
The Northern Steel Co., Welland, Ont., 


will equip a new rolling mill at Welland. 
W. R. Glasgow is mgr 

The Walker Machine Shops, Young St., 
Granby, Que., plans to construct a large 
addition to the plant. W. Walker is mer. 








New INCORPORATIONS 


METAL WORKING 

The following companies have been in- 
corporated to manufacture: 

The John D. Cox Co., Springfield, Mass.: 
heating and plumbing apparatus Cap- 
ital, $100,000. Incorporators: Burdette 
M. Bancroft, John D. Cox and Walter E. 
Russell 

The Duplex Paper Box Machine Co., 
New Haven, Conn.: machinery. Capital, 
$50,000. Incorporators: Julian A. Giles, 
Derby: Frank R. Graves and George A, 
Barnes, New Haven, Conn. 
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The Midland Battery Co., Kansas City, 


Incorporators: 
Samuel Silverman. 


Automatic Machine 


H. Simmonds and 


» Connecticut Steel & Iron Co., New 
Haven, Conn.; Capital, $30,- 
Incorporators: 

A. Persky and R. S. & 


Frank Kiefer. 








GENERAL MANUFACTURING 


NEW ENGLAND STATES 
shoe manufacturers, 


Incorporators: 
Ave., and Orson E. , 419 Richmond 
Ave., all of Buffalo. 


’.: all kinds of faucets, hose, 


Incorporators: to their plant, 


Smithfield, Maine, was totally destroyed 


apparatus used . Sullivan & Co., 
i manufacturers, 
Incorporators: 


E inste sin a Jose ph B > extent of $10,000. 


, Graver, all of 32 
ae A 


. electrical. appar- struction of two new factory buildings. 
Morris Bavidece. 265 Milford * 
i 1205 franklin 
s., Aug. 6, caused a 
: wood-turning 
shop of Walter 


cee ee 


contemplates 
Manhattan, N. Y.; Wadsworth Houland Co., 
: manufacturer i 
Hopkins, East i 


Incorporators: 
Howarth & Son, manufacturers of cot- 
, Oxford, Mass., 


destroyed by 


BLE... 
FE four stories high, 


eS ee 
Frank E. Ruggles 
j two washing machines, 
Griscom- Russell 
ity Forsyth Dyeing Co., 
Incorporators: , has awarded contracts for 
Griscom, Arvine Wales and K. 
two stories high, 


The Heath Method Co., 


was heat royed by 


Incorporators: 
loss of $10,000. 


» Erie-Buffalo Tube 


iron and steel. s 
plans prepared for >» construction of a 
new building on South Main St. 


» stories high, 59x98 ft., 


i . Inecorporators: A. . 
M. Kassin and L. 


about $300,000. 


, tools and mech- 
Incorporators: was de stroye a be 


manufacturer 


Folbeth Carburetor 


plans prepared for the construction of a 


Incorporators: 


Incorporators: Knitting Mill, 
Jones and Charles Hamblen. 


> Vacuum Oil Co., 
additions to its plant estimated to 
cost sey 0,000. 


Incorporators: 
The American Office 1 


Ineorporators: re. 
Weiss and Walter ene PB manuf: acturers, 
; metal speci: altie Ss. 


Incorporators: Box anaey. at Saratoga 


Rock ‘Tsland, 


Incorporators: 


‘vy plant at East Fayette ; 
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Fire, on Aug. 2, in Yonkers, N. Y., de- 
stroyed the plants of the Waring Hat 
Mfg. Co., and the Federal Cooperage Co. 
The damage is estimated at $150,000. 

The Wall Rope Co., Beverly, N. J., 
has plans by John J. Grown, Philadel- 
phia, Penn., for the construction of an 
addition to its plant. It will be 75x150 
ft., of slow-burning brick construction, 
and will cost $40,000. 

The Nairn Linoleum Co., Kearny, N. J., 
has avarded a contract for the construc- 
tion of an addition to its plant. It will 
be four stories high, of brick. Charles 
P. Baldwin, 45 Clinton St., Newark, is 
the arch. 

The Lowy, Berger & Finger Co., New- 
ark, N. J., has had plans prepared for a 
new two-story laundry plant, 30x100 ft., 
to be erected at Arch and Warren Sts. 

The Edison Storage Battery Co., 
Orange, N. J., is building a one-story, 
690x125 ft., addition to its plant to be 
used for the manufacture of wooden 
trays to hold storage batteries. 

The Dordoni Silk Mill, Paterson, N. J., 
was burned, July 30, with a loss of 
$25,000. 

Cc. F. Rumpp & Sons, manufacturers of 
leather novelties, Philadelphia, Penn., 
have awarded a contract for the con- 
struction of a new building on North 
Fifth St. It will be 50x57 ft., seven 
stories high, of brick and concrete. Carl 
P. Berger, Penn. Sq. Bldg., is the Arch. 
Noted Aug. 1. 

The Union Roofing & Mfg. Co., Phila- 
delphia, Penn., has purchased three 
acres of land near Marcus Hook, and 
will build a factory, 200x250 ft., and a 
power house. 

Robert Krook, carpet manufacturer, 
Walnut Lane, Philadelphia, Penn., has 
awarded a contract for the construction 
of a two-story factory building, 153x62 
ft. Noted Aug. 1. 

The Western Pennsylvania Paper Co., 
Third Ave., Pittsburgh, Penn., has 
awarded a contract for the construction 
of an eight-story factory, 60x74 

The contract for the construction of 
a bottling plant for the Robert Portner 
Brewing Co., Alexandria, Va., has been 
awarded. 

The Wilkinson-Matthews Co., Bristol, 
Va., will make improvements to its plant 
for the manufacture of table tops. J. H. 
Matthews, Damascus, Va., is pres. 

The Danville Knitting Mills Co., Dan- 
ville, Va., will construct an addition to 
its establishment. 


SOUTHERN STATES 


The contract for the construction of a 
factory for the Appomattox Box & Shook 
Co., Petersburg, Va., has been awarded. 


The barrel and box factory of Mayo 
& Co., Richmond, Va., was damaged by 
fire, Aug. 3. Loss, $3500. 


The Kanawha Glass Co, Charleston, 
W. Va.; glass. Capital, $75,000. Incor- 
porators: L. H. Harrison, J. D. Pribble, 
Charleston, and E. E. Fisher, Wilcox, 
Penn. 

The French Board Handle Co. has been 
incorporated with a capital of $25,000, 
to construct a factory at Barnard, N. C. 
Incorporators are R. P. Walker, D. B. 
Linkous and Robert Reese. 


The Huggins Naval Stores Co. has 
purchased a site at Wilmington, N. C., 
for the construction of a factory. 


The R. J. Reynolds Tobacco Co., Win- 
ston-Salem, N. C., will increase its capi- 
tal from $7,525,000 to $10,000,000, and will 
ane improvements to its plant. 


J. F. Smithdeal and associates will 
equip the Casper-Smithdeal Bldg.,on Main 
St., Winston-Salem, N. C., with machin- 
ery for the manufacture of plug and 
twist tobacco. 

The Lancaster Cotton Mills, Lancaster, 
Ss. C., contemplates the construction of 
an addition to its establishment. Esti- 
mated cost, $23,000. 

The Ware Shoals Mfg. Co., Ware 
Shoals, S. C., manufacturers of cotton 
goods, has awarded the contract for the 
construction of mill additions to its fac- 
tory. Noted June 5 


R. B. Dixon and A. J. Carter will in- 
stall machinery in the Swift Bld¢g., 
Athens, Ga., for the manufacture of mat- 
tresses. Estimated cost, $25,000. 

The Riverside Mills, Augusta, Ga., will 
construct an addition to its plant for the 
manufacture of cotton cloth. Estimated 
cost, $17,000. 








August 15, 1912 


The Mary-Leila Cotton Mills, Greens- 
boro, Ga., will erect an addition to its 
factory 

The Pure Fruit Juices & By-Products 
Co. will install new machinery in its 
plant at Largo, Fla. Thomas C. Ham- 
mond, Giddens Bldg., Tampa, Fla., is 
pres. 

J. J. Hurlburt and M. G. Stock, of Lock 
Haven, Penn., are interested in the con- 
struction of a wood pulp and paper mill 
at Tuscaloosa, Ala. 

Ewing & Gilliland, Nashville, Tenn., 
will construct a sawmill at Clarksville, 
Tenn. 

The Lyles Heading Co. will construct a 
sawmill at Crossville, Tenn. 

The Harriman Hosiery Mills, Harri- 
man, Tenn., has awarded the contract 
for the construction of new buildings in 
connection with its establishment. Es- 
timated cost, $35,000. 

Plans are being considered by Coombs 
& Bell, Jackson Bldg., Murfreesboro, 
Tenn., for the construction of a paper 
mill. 

The Farmers’ Ground Phosphate Co., 
Mt. Pleasant, Tenn., will install a tube 
mill for grinding phosphate rock into 
fertilizer. 

J. Allen Russell will construct a fac- 
tory at Campbellsville, Ky., for the man- 
ufacture of spokes and rims. 

J. S. Patterson plans the installation of 
a crushing plant in his limestone quarry, 
et Elizabethtown, Ky. 

The Fulton Stirrup Co., Fulton, Ky., 
has been organized to take over the 
plant of the Fulton Mfg. Co. New 
equipment will be installed at once. 

The construction of a flour mill at 
Hawesville, Ky., is contemplated by 
George Bentley. 

The Elmendorf Coal & Feed Co., Lex- 
ington, Ky., will erect a large grain ele- 
vator. It will be seven stories in height 
and will cost $25,000. 

The Cottonseed Products Co. has taken 
over the plant of the Louisville Cotton- 
seed Products Co., Louisville, Ky. The 
new owners will install additional equip- 
ment. 

The T. I. Burks Co., Louisville, Ky., 
has been incorporated with a capital of 
$20.000, to construct a factory at 19th 
and Walnut Sts., for the manufacture of 
electric pianos. 

A. P. Ford will rebuild his tobacco 
factorv at Mayfield, Ky., which was re- 
cently destroyed by fire. 

The construction of a _ refrigerating 
lant at Newport, Ky., is contemplated 
y Horace F. Smith, vice-pres. of the 
Nashville, Chattanooga & St. Louis Ry., 
Nashville, Tenn. 


MIDDLE WEST 


The National Pretzel Co., Cincinnati, 
Ohio, maker of machine-made pretzels, 
has acquired site at Lindenwald, Hamil- 
ton, Ohio, and will build a new plant. 

The Grossman Paper Box Co., Cleve- 
land, Ohio, maker of card-board boxes, 
will build a large addition to its plant. 

The Union Rolling Mill Co., Cleveland 
Ohio, will buy wood-working machinery 
for a new carpenter shop and mill for 
the plant. 

The Richman Brothers Co. purchased 
a site at East 55th St. and Harlem 
Ave., Cleveland, Ohio, upon which a 
four-story garment factory will be 
erected at a cost of $80,000. 

The plant of the Western Paper & 
Manufacturing Co., Dayton, Ohio, was 
damaged by fire, Aug. 3. Loss, $15,000. 

Fire damaged the plant of the West- 
ern Paper & Mfg. Co., Dayton, Ohio, to 
the extent of $15,000, Aug. 

Work was commenced, July 30, on the 
construction of an addition to the flour 
mill of Winland Bros., East Liverpool, 
Ohio. 

The Frederick Stearns Co., manufac- 
turer of drugs and medicines, Detroit, 
Mich., is erecting an addition to its 
plant in Jefferson Ave., Detroit. 

Fire destroyed the plant of the Grand 
Rapids Felting Co., Grand Rapids, Mich., 
on Aug. 2. 

The La Salle Varnish Co., 37th and 
Shields Ave., Chicago, Tl, will build a 
three-story brick building to be used 
as a warehouse and boiler room, 75x120 
ft., and will install a new boiler and en- 
gine. 

The Bowman Dairy Co., 152 West On- 
tario St., Chicago, TL, will erect an ad- 
dition to its bottling plant, at Crystal 
Lake, Tl. 
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1614 Fulton St, pucees. 
” will erect a bakery, 


The United States Linen Co., 


will erect a factory building for 


Lithographing Co. 


The Imperial 
erect a factory addition at 250 Hamilton 


crete foundation, 
is arch., Milwaukee. 


WEST OF THE MISSISSIPPI 
The grain elevator of the Russell Mill- 


Loss, $50,000. 


y incorporated 
with a capital of $100,000, will establish 
a crushing plant at Springfield. i 
George Schurer, 
Brandon and cat ont 


Ark., will onlarans ‘and improve its plant. 
New nay ~verungyd will be installed 


j Seander & Co., 
Rogers. vArK.: was aun 


The Denison Cotton 


» estimated cost is 


y reorganized with 
capital of $100,000, 


is constructing 
» Mineral Wells Crushed Stone 


with a capital of $30,000, 
stone-crushing 


Las Cruces Light 
has adopted plans for 
be installed at 


will establish a plant for 
>» of various articles of rubber. 


WESTERN STATES 


planning the erection of a sawmill plant 


at Eatonville. 


Oriental Amer- 


Bank, ‘Seattle, Nakano Buel 


o. Toppenish, Wash., is interested in 
a project to erect a plant at Toppenish, 
» of alfalfa meal. 
estimated cost 
Swiss-American 


manufacture its specialties. 


Klamath Falls, 


» Indian Refining Company 
s, has acquired a site 


, and will erect a distributing plant 


4 erect a sawmill 
plant to cut 500,000 ft. 


box manufacturing plant at Riddle. 
Angeles Paper 
is planning the 


Angeles, Calif., 
of two brick additions to its plant on 


Refrigerator 
construct, a one-story, 


Los. Angeles. 


Buss Brothers, : 
soon erect a new dairy plant at 16th « 


The Bay City Tent & Awning Co., 
. will soon erect a tent 
awning factory 


preparing plans. 
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CANADA 


The New Brunswick Lime & Cement 
Co., St. John, N. B., will erect a large 
cement plant at St. John. 

The Consolidated Rendering Co., Bos- 
ton, Mass., plans to equip a plant at 
Windsor, N. S The eatimated cost is 
$60,000. A. P. Clark, Windsor, is in 
charge of the work. 

The Standard Cement Co., Chambord, 
Que., plans to install considerable new 
equipment in its plant. 

Parish & Heimbecker, Fort William, 
Que., will erect a new grain elevator, 
with a capacity of 90,000 bushels. Elec- 
trical machinery will be installed. 


The Dominion Textile Co., Montreal, 
Que., is preparing plans for doubling the 
capacity of its mills at Magog, Que. 


The plant of the Montreal Abattoir Co., 
Montreal, Que., was damaged by fire, 
Aug. 1, with a loss of about $250,000. 

The Wood Chemical Co., Belleville, 
Ont., is paving plans prepared for the 
construction of a new alent at Belleville. 
The estimated cost is $150,000 

The Stock Co., Cooksville, Ont., plans 
to erect a factory for the manufacture 
of fireproof building materials. A site 
covering about 18 acres has been se- 
cured, 

The Beck Box Mfg. Co., London, Ont., 
plans to erect a large addition to its 
plant. Adam Beck, London, is pres. and 
mer. 

R. C. DesRochers, Public Works De- 
partment, Ottawa, Ont., will soon call 
for bids for increasing the capacity of 
the grain elevator at Port. Colburne, 
Ont., from 800,000 bushels fo 2,000,000 
bushels Electrical machinery and 
equipment will be installed. 

Plans are being prepared for the con- 
struction of an addition to the plant of 
the Renfrew Woolen Mills Co., Renfrew. 
Ont. A Knitting factory is to be in- 
stalled. J. D. MeNichol is arch. 

The Edmonton Leather & Shoe Co., 
Edmonton, Alta., will equip a new plant 
at Edmonton, to cost about $35,000. J. 
M. Douglass is mer. 

The Canada Cement Co. Montreal. 
Que., is considering the establishment 
of a plant in Medicine Hat, Alta. F. P 
Jones is mer. 

The Superior Elevator Co., Winnipeg. 
Man., recently incorporated with a capi- 
tal of $150,000, will erect an elevator at 
Fort William, Ont., with a capacity of 
about 90,000 bushels. 

The Monarch Lumber Co., Ltd., Savona. 
B. C., plans to rebuild its mill, which was 
recently destroyed by fire. 

The McLelland Lumber Co., Ladner 
B. C., will erect a planing mill and bo» 
factory in addition to its factories. 





New INCORPORATIONS 
GENERAL MANUFACTURING 


The following companies have been 
incorporated to manufacture: 

The Standard Rubber Cement Co 
Brooklyn, N. Y.: rubber and rubber ce- 
ment. Capital, $100,000. Incorporators 
S. A. Berger, C M Berger and P 
Schoonfeld, New York, N. Y. 

The Garden City Conservatory of 
Music & Arts, Inc., Garden City, N. Y.: 
musical instruments Capital, $100,000 
Incorporators: Constance H. Boggs, 408 
West 115th St.: Isador Dobrow, 25 East 
59th St.. and Henry Frild, 447 Jefferson 
Ave., New York, -N. Y. 

The Mohawk Valley Broom Co., Fonda, 
N. ¥Y.: brooms and brushes. Capital $60,- 
000. Incorporators; George L. Davis, 
Edward Edwards, Fonda, N. Y., and J. 
Glen Edwards, Glenmont, N. Y. 


The Rubber Specialties, Inc. Boro. 
Manhattan, N. Y.: rubber goods. Cap- 
ital, $30,000 Incorporators: w s. 
Pounds, A. C. Eggers and L. T. Eggers. 
Brooklyn, N. Y. 

The Rochester Wax Paper Co., Roches- 
ter, N. Y.: wax paper and cardboard 
Capital $10,000 acorporaters: Albert 
Mutschler and Henry G. Mutschler, 77 
North Water St.. Rochester, and Theodore 
B. Pulver, 399 University Ave., Rochester 

The Concordia Silk Hosiery Co., 491 Mar- 
ket St., Camden, N. J.; hosiery. Capi- 
tal $30,000. Incorporators: F. R. Hansell, 
J. A. MacPeak and 8. C. Seymour. 

The Henry Block Orthopedic Co., 419 
Market St., Camden, N. J.; rubber medi- 
cal and surgic al specialties. Capital $100,- 
000. Incorporators: B. S. Mantz, 
Gunther and J. R. Turner, 15 Exchange 
Place, Jereey City, 
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The Imperial Sectional Concrete Pile 
Co., 105 Market St., Camden, N. J.; sec- 
tional concrete piling, bulkheads and sea 
walls. Capital $300,000. Incorporators: 
William C. Mayne, Mutual Life Blidg., 
Philadelphia, Penn., P. H. Pratt, 612 
Chestnut St., Philadelphia, and M. T 
Jones, Palmyra, N. J. 

The Gorman Mfg. Co., 16 Jay St., New- 
ark, N J.; over-shoes for horses, hat and 
coat hoods, metal, iron, leather and steel} 
articles. Capital, $125,000. Incorpor- 
ators: T. J. Gorman, Sr., T. J. Gorman, 
Jr.. and William F. Gorman, all of 16 
Jay St., Newark, N 

The Hurwitz, Inc., 107 Springfield Ave., 
Newark, N. J.; trunks. Capital $25,000. 
Incorporators: Fannie Hurwitz and Louis 
Hurwitz, 32 13th Ave., Newark,and C. W. 
Hull, 735 Broad St., Newark. 

The Truth Silk Co., 53 Benson St., Pat- 
erson, N. J.; silk and other textile fabrics. 
Capital $50,000. Incorporators: L. Rosen, 
8 Circle Ave., M. Warhaftig, 53 Benson 
Ave., and 8S. Levin, 41 Clinton St., Pater- 
son, N. J 


J. H. Martin & Co., Ridgewood, N. J.; 
linen and cotton goods. Capital, $100,- 
Incorporators: J. H. Martin, F. 8. 


000. 
Martin and J. H. Martin, Jr., Ridgewood. 

The M. & M. Tire Co, 240 East State 
St, Trenton, N. J.; rubber goods. Cap- 
ital, $20,000. Incorporators: William 
McGinnis, 202 Academy St., E. A. Creasse, 
39 Edgemere Ave., Trenton, N. J., and 
W. A. Wood, Jenkentown, Penn. 

The Trenton Supply Co., 147 East State 
St., Trenton, . ; mill supplies and 
building materials. Capital $100,000. In- 
corporators: F. E. Thomas, J. H. D. Bow- 
er and Catherine Pippel, all of Trenton, 


The Eagle Brush Mfg. Co., Philadelphia, 
Penn.: brushes, brooms, dusters and 
brewers’ and bottlers’ supplies. Capital 
$10,000. Incorporators: Carl E. Reichert 
and Clara Reichert, Glenside, Penn., and 
Max Veeck, Lafayette, Penn. 








FoRTHCOMING MEETINGS 


(for- 
Asso- 
24, 25, 


Ww. W. 


American Institute of Metals 
merly American Brass Founders 
ciation) Annual Convention, Sept. 
26, Hotel Iroquois, Buffalo, N. Y. 
Corse, Secretary, Buffalo, N. Y. 

American Foundrymen’s Association. 
Annual convention, Buffalo, N. Y., Hotel 
Statler, Sept. 24, 25, 26. Richard Mol- 
denke, Watchung, N. J 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
York City. H. E. Collins, sec- 


ing, New ; i 3 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


meeting Tuesday. Cal- 


Monthly 
West Thirty- 


vin W. Rice, secretary, 29 
ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 


gineers 


tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 


Brooks, sec- 


Tuesday each month. J. A. 
Providence, 


retary, Brown University, 
R 
England Foundrymen’'s Associa- 
Regular meeting second Wednes 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 
Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles. secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 


Warder, 1785 Monadnock Block, Chicago, 
111. 


Philadelphia Foundrymen’s’§ Associa- 
tion. Meetings first Wednesday of each 
month Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. : 


American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 
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WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday nooa 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 








mendations or other papers of value 
should not be inclosed to unknown 


penny amen No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
rositions. 

















MEN WANTED 


Connecticut 
DRAFTSMEN with at least eight 
years’ experience in machine-tool design- 
ing; shop experience necessary; perma- 
nent position; state age, experience and 
salary expected. Box 697, Am. Machinist. 


Indiana 
FOREMAN—One who has 
had experience in manufacturing turret 
lathes preferred. Box 509, Am. Mach. 

Isthmus of Panama 

ERECTORS FOR PANAMA CANAL— 
First-class men with at least five years’ 
experience as erectors for engine or ma- 


GENERAL 


chinery manufacturers and ability to 
handie men; entrance salary, $140 a 
month; free bachelor quarters; free 
transportation from New York or New 


Orleans: must be American citizens, 
under 45 years, in sound physical condi- 
tion. Write Isthmian Canal Commission, 
Washington, D. C. 


Maryland 


ASSISTANT MECHANICAL ENGI- 
NEER—Unusual opportunity with sub- 
stantial,aggressive young company (man- 
ufacturers labor-saving machinery), with 
especially pleasant, congenial surround- 
ings, for competent man between 30-40, 
havine t' orough technical training and 
eight years or more practical experience, 
preferably in dust handling and com- 
pressed air appliances, including shop 
training, first-class draftsman, erection 
work and Al designer: a natural me- 
chanic, who can meet problems at first 
attempt economically and successfully; 
must show substantial accomplishments 
as evidence of eligibility; some traveling 
required: salary to begin, $1800, with as- 
sured increase constantly in proportion 
to accomplishments; send two or more 
specimens of drawings, preferably ma- 
chinery of own design: also state fully 
complete synopsis of career, showing 
places and periods of employment, na- 
ture of work performed and salary re- 
ceived. Address “Labor-Saving Machin- 
ery,” Box 672, Am. Machinist. 


TIMEKEEPER, young man, 
with premium or piece work 
Box 675, Am. Machinist. 

ENAMELER to take entire charge of an 
enameling shop Must have executive 
ability and know how to handle help. Give 
references Address Manager, Box 656, 
Am. Machinist. 


familiar 
systems. 


Massachusetts 


MACHINIST to take charge of produc- 
tionof75 workmen. Address stating age, 


experience and pay required Box 627, 
Am. Machinist. 
UNIVERSAL MILLING MACHINE 


MEN; factory located western Massa- 
chusetts; steady work, good pay: reply- 
ing, state age, experience and wages ex- 
pected. Box 659, Am. Machinist. 
DRAFTSMAN—Experienced, mechan- 
ical and electrical, for a permanent posi- 
tion with a large electrical concern. 
Apply, stating age, education, experience 
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and salary expected, by addressing 
“Chief Draftsman, Box 657, Am. Mach. 


DESIGNER for an uptodate Eastern 
foundry manufacturing standard lines, a 
designer to design machine-molding 
equipment, particularly experienced in 
devising the best and most economical 
methods of putting patterns on molding 
machines so the work can be produced 
in the best and most economical manner 
bv unskilled labor; a man who shall hold 
the same relation to the foundry that a 
tool and jig designer holds to the ma- 
chine shop. Write fully to Box 674, Am. 
Machinist. 

HEAD DRAFTSMAN by firm manufac- 
turing pumping machinery, employing 40 
men in engineering department; appli- 
cant must have had a successful experi- 
ence as an executive, either chief drafts- 
man or second hand, tn a large, modern 
plant, preferably along similar lines of 
work; a’ man of sanguine temperament, 
energetic, enthusiastic, and with initia- 
tive is desired; thoroughly acquainted 
with uptodate drawing-room methods 
and system; a good designer and stand- 
ardizer. Box 677, Am. Machinist. 


Michigan 


DRAFTSMA N—first-class 
man with shop experience. 
der twenty-eight years. 
Machinist. 


mechanical 
Age not un- 
Box 592, Am. 


Minnesota 


FOREMAN OR SUPERINTENDENT, 
man of 35 to 50 years old, one who is 
capable of designing and to take charge 
of manufacturing of marine gasoline en- 
gines; a steady position and an oppor- 
tunity to take a part interest in a profit- 
able and well established business. Ad- 
dress 333 Security Bank Building, Minne- 
apolis, Minn. 


Missouri 


MACHINIST, competent, to take charge 
of several milling machines, drill presses, 
automatic, semi-automatic and ordinary 
screw machines, for a point on Missis- 
sippi River north of St. Louis; state 
wages, whether married or single, where 
formerly employed and with references; 
only competent, sober and industrious 
men that can get out an output need 


apply. Box 681, Am. Machinist. 
New Jersey 
TOOL DESIGNERS, first-class. 


Apply 
Crocker-Wheeler Co., Ampere, N. J. 

FLOOR AND VISE HANDS at once. 
Those experienced in machine tools pre- 
ferred. Good pay to good men. Ad- 
ae og Niles-Bement-Pond Co., Plainfield, 

FOREMAN, competent, for hand tur- 
ret, hand screw and automatic depart- 
ment; must have wide experience and 
executive ability; automobile experience 
preferred: give references and salary ex- 
pected. Box 685, Am. Machinist. 


New York 


DRAFTSMAN, experienced on jig, tool 
and fixture work; apply Mergenthaler 
cs notype Co., 20 Ryerson St., Brooklyn, 

AUTOMOBILE MACHINIST, thor- 
oughly reliable, to handle a garage re- 
er, seaaes. Youngs & Co., Newburgh, 

TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 


TOOLMAKER experienced on model, 
experimental work, special automatic 
machinery and metal patterns. The S. 
S. White Dental Mfg. Co., Prince Bay, 
Staten Island, N. Y. 

DRAFTSMAN with some experience on 
structural steel, experience in viping, 
brick-work and other subjects also de- 


sirable. Neat tracer also wanted. Wes- 
tern New York. State salaries. Box 652, 
Am. Machinist. 

MACHINIST —An_ intelligent young 


man to make general repairs in a Brook- 
lyn factory and to act as assistant to 
superintendent: must have some experi- 
ence in management of female help; $18 
to begin: apply by letter only with full 
particulars, age and reference. Box 690, 
Am. Machinist. 


North Dakota 


INSTRUCTOR in shop workat the state 
University of North Dakota, Grand Forks, 
North Dakota. Candidate to receive con- 
sideration must send photograph, refer- 
ences and full particulars as to age, nate 





t 
; 
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state scholastic training 
and practical experience. He must 
be a good machinist, blacksmith and 
patternmaker and have some knowl- 
edge of foundry practice. Only A-l men 
will be considered. Salary $1000 to $1200 
ear. Address Calvin H. 
rand Forks, North Dak. 


ionality and 


for the college 
Crouch, Dean, 


Ohio 
SALESMAN, experienced, acquainted 
with planer trade; factory in middle 
West. Box 684, Am. Machinist. 


DRAFTSMEN, two, first-class, experi- 
enced on a.c. and d.c. work, also on de- 
tail design; state age, experience and 





salary expected. The Bullock Electric 
Mfg. Co., Norwood, Ohio. 

SALES MANAGERS One reliable 
high-class man for every state in the 


exceptionable opportunity; large 
new machine; no competi- 
Box 662, 


Union; 
commissions; 
tion; write for information. 
Am. Machinist. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, ammermen and  bilack- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Pennsylvania 


VISE HANDS accustomed to machine 
tool work. Steady work, desirable loca- 
tion, modern shop. Write stating age, 
married or single, experience. Gisholt 
Machine Co., Warren, Pa. 


ASSISTANT FOREMAN for a foundry 
producing a line of light grey iron cast- 
ings. A man whose duty it will be to dis- 
cover the causes of defective work and 
remedy same. State age, salary expected 
and references. Box 654, Am. Machinist. 

OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and comaus machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight:,Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 


Washington 


FOREMAN in small foundry; must un- 
derstand cupola mining of iron; must be 
sober; steady work; state wages. Ad- 
dress Grays Harbor Iron & Steel Co., 
Hoquiam, Wash. 


Wisconsin 


FOREMAN 
ment; 
necessary; 
right man; 
expected. 


sheet metal depart- 
expesience in automobile parts 
permanent position for the 
state experience and salary 
Box 667, Am. Machinist. 


for 








Positions WANTED 


California 


MASTER MECHANIC AND ELECTRI- 
CIAN would like change, twenty-four 
years practical experience, eight years 
withpresentcompany. Best of reference, 


Address, M. M., Box 587, Am. Mach. 
Connecticut 
SUPERINTENDENT OR FOREMAN, 
tool, machine or mechanical work: 18 


years in charge of large bodies of men. 
P. O. Box 2081, Bridgeport, Conn. 


TOOL-ROOM MAN with experience as 
foreman and as designer; machine tools, 
presses and sheet-metal machinery, jigs, 
fixtures and special tools for reducing 
costs; technical and thoroughly reliable. 
Box 689, Am. Machinist. 


DESIGNER of fine, accurately working 
automatic machinery of high efficiency: 
man with long and successful experience 
desires change: large manufacturing 
concern desiring economical production 
of small metallic parts preferred. Ad- 
dress Box 688, Am. Machinist. 


DESIGNER AND ENGINEER, gradu- 


ate, age 34, desires charge of design and 
inventive development of new machin- 
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ery; 15 years’ experience on experimental 
work, automatic and fine machinery; am 
exceptionally capable on inventive, orig- 
inal design and the production of suc- 
cessful machines. Box 687, Am. Mach. 


SUPERINTENDENT OR FACTORY 
MANAGER, now holding similar position 
with company manufacturing a large 
variety of electrical apparatus; 26 years’ 
experience as toolmaker, foreman, de- 
signer and superintendent; practical in- 
ventor; can produce results without red 
tape; will be open for engagement in 
near future; best of references. Box 679, 
Am. Machinist. 


Massachusetts 
DESIGNER, experienced, electrical 
control apparatus and automatic ma- 
chinery, wants position in Boston or 
vicinity. Box 682, Am. Machinist. 


Michigan 
SUPERINTENDENT 
MECHANIC, 12 years’ experience, con- 
struction, production and equipment, 
desires change; location anywhere; A-1l 

references. Box 663, Am. Machinist. 


OR MASTER 


New Hampshire 


ASSISTANT SUPERINTENDENT or 
Chief Draftsman; mechanical engineer; 
technical graduate; 12 years’ shop, de- 
Sone and executive experience on 
special automatic machinery, rotary and 
flat-bed printing presses and paper- 
handling machinery; references Al. Box 
673, Am. Machinist. 


New Jersey 


GENERAL SUPERINTEN DENT—Pro- 
gressive, experienced, capable executive; 

roven ability in large jobs. Address H. 

ae 180 Montague Place, South Orange, 
N. J. 


SUPERINTENDENT OR MECHANI- 
CAL ENGINEER, by technical graduate, 
with 16 years of shop and office experi- 
ence in the design and manufacture of 
special machinery, valves, fittings, plum- 
bers’ and _ steamfitters’ supplies, with 
proven ability, at present employed, de- 
sires to connect with concern where 
energy, efficiency, mechanical and eco- 
nomical knowledge is required of foun- 
dry to shipping department. Box 695, 
Am. Machinist. 


New York 


ENGINEER OR ASSISTANT to chief 
engineer by a technical man of 15 years’ 
experience in design, construction and 
manufacturing. Box 686, Am. Machinist. 

SWISS, 26, 10 years’ shop practice(2% 
vears in U. S. A.), power machinery, 
motor cars, machine tools; technically 
self-educated; good knowledge of French, 
German, Italian, English languages. Box 
691, Am. Machinist. 

DESIGNER—Capable machine and tool 
designer; production engineer, 32 years 
old: broad experience: natural ability; 
highly recommended; minimum salary, 
$1800: will change for permanent posi- 
tion in New York. Box 676, Am. Mach. 


MODEL AND DIE MAKER, assistant 
foreman, with 16 years’ experience, good 
executive and organizer, wishes position 
with responsibility; practical esigner 
for interchangeable parts and novelty 
work; A-1 references. Box 694 Am. 
Machinist. 

SUPERINTENDENT of small or 
medium size uptodate shop by young 
man experienced in similar position: 
well acquainted with modern tools and 
methods and a high-class designer of 
automatic and special machinery with 
original ideas and technical education. 
Box 699, Am. Machinist. 


OFFICE MANAGER 32 years old 12 
years’ experience as shop accountant, 
cost keeper, bookkeeping, buying and 
selling. Have a natural ability at me- 
chanics, expert at drafting. Prefer New 
York or Boston. Would perhaps consider 
a position as salesman. Box 653, Am. 
Machinist. 


MECHANICAL SUPERINTENDENT or 
chief engineer. Technica! graduate, age 
29, 7 years experience in shop engineering 
including buildings, machinery and pow- 
er plants. Now and for past 4 years head 
of mechanical department of large plant. 
Can handle a big proposition and reduce 
expenses to a minimum. Will make 
change for greater responsibilities. Box 
655, Am. Machinist. 


Ohio 


ASSISTANT SUPERINTENDENT by 
mechanical engineer, wraduate, 29: seven 
years’ experience as designer in various 
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lines of machine tools and special auto- 
matic machinery; competent teol de- 
signer; shop experience; well posted on 
modern manufacturing methods; execu- 
tive ability. Box 683, Am. Machinist. 


GENERAL FOREMAN OR SUPERIN- 
TENDENT—Young man, married, tech- 
nical education, ten years’ practical ex- 
perience, past three years superintendent 
of steam-pump factory, drafting, pat- 
tern, foundry, steam plant, machine tool 
and assembling departments, good or- 
ganizer and executive; would consider 
managing small concern; prefer West. 
Box 678, Am. Machinist. 


Pennsylvania 


SUPERINTENDENT, at present in 
charge of engine and boiler works em- 
ploying 250 men, wishes to change. Box 
680, Am. Machinist. 

PATTERN MAKER, 34, now inspector 
for large Pittsburgh corporation, desires 
position in manual training school, or 
on high-grade pattern work, in eastern 
Pennsvivania or New Jersey. Box 698, 
Am. Machinist. 

FACTORY MANAGER, 16 
perience in modern plants, well versed 
in corporate management, buying, sell- 
ing, estimating and rapid production 
methods; thorough mechanic; age 32; 
reference if required. Box 693, Am. Mach. 

MECHANICAL DRAFTSMAN, original 
designer and mechanic, with large, 
varied experience in steam engines, gas- 
oline motors, motor trucks and general 
line of sungocte coming up on every-day 
work; conducted own business for sev- 
eral years; employed at present, but de- 
sire change for better opportunity to 
advance; practical mechanic also, and 
have held some very excellent positions; 


years’ ex- 








can furnish Al references. Box 696, 
Am. Machinist. 
MISCELLANEOUS 


Work for screw machines and gear cute 
ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y. 
Patents secured. C. L. Parker, patent 


attorney, 990 G St., Washington, D. C. 
Broken machinery welded and guaran- 
teed. Waterbury Welding Co., East Wa- 
terburv, Conn. 
Electric blueprint 
or Buckeye, wanted. 
Belmont, N. Y. 
Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 


machine, Revolute 
Clark Bros. Co., 


ed. Box 267, Am. Machinist. 
For Sale, manufacturing plant. Build- 
ings and equipment nearly new. Write 


for full particulars. Box 559, Am. Mach. 


Yours for A-1 sheet-metal stampings 
at low cost, small and large quantities, 
Boston Pressed Metal Co., 154 Nassau St., 
New York. 

For Sale—Machine shop: 10 machine 
tools in good condition; frame buildings 
on plot 62x210 ft.; can be used for man- 
ufacture of small tools or machines; we 
are retiring from business; price, [-400 
for ground, buildings and tools. Ad- 
dress L. M. Gordon, 722 Centre St., Tren- 
ton, N. J. 


Established shop wanted to manufac- 
ture complete line patented light radial 


drills; will turn over patents, draw- 
ings, some cash, and services for inter- 
est in concern; no experiment: have 
dealers here and abroad to handle ma- 
chines. A. Pletz, 132 E. Forest Ave., De- 
troit, Mich. 


For Sale—at a bargain—modern ma- 
chinery manufacturing plant—fine con- 
dition—two railroad connections—suit- 
able for manufacturing—tools,—pumps, 
compressors, engines, etc. Part of pur- 
chase price can be carried on mortgage or 
owner would consider retaining part in- 
terest in satisfactory business. ohn M. 
Holton, Room 710 Commonwealth Bidg., 
Phila., Pa 


For Sale—Libbey 21” lathe, with 
traverse of turret 60", bore of spindle 
3t”. holes in turret 34” Complete 


with pump and tool equipment for chuck 
work. This machine is in first-class 
shape. Gardam Patent Adjustable Mul- 
tiple Spindle Drilling machine, with 12 
spindles, quick change all-gear drive (six 
changes} all-gear feed (four changes), 
and tapping attachment. Will drill any- 
where within a maximum square or circle 
12” with drills from }” to }’. This ma- 
chine has been used very little, and ie 
in first-class shape. James Cunningham 
Son & Co. Rochester N. Y. 
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Talks With Our Readers 


By The Sales Manager 


You remember the story of the Ger- 
man who was scared half to death be- 
cause he was being followed by a loud- 
ly barking bull dog— 


A friend stopped him and said, “‘Don’t 
be afraid, Heine; when a dog is wag: 
ging his tail like that one, he won’t 
bite you. Don’t you know that?” 


And Heine tremblingly replied, “Sure, 
I know it, but does the dog know itP”’ 


You see there are cases where a com- 
plete understanding is absolutely neces- 
sary—and that’s the reason for these 


talks. 


It has become highly important for 
every man of influence in this country 
to understand something about adver- 
tising— 


And that applies to all you men who 
are responsible for your most impor- 
tant industry— 


Suppose a manufacturer today put out 
a device for use in a machine shop. 
Suppose it was bad in principle, de- 
sign and construction and wouldn’t do 
the work he claimed for it. Suppose 
he wanted to advertise it in the “Am- 
erican Machinist” and sell it to you 
readers of the paper— 


What would happen? 


Well, in the first place we wouldn’t 
print his ad at any price—nor would 
any other reputable paper. 





In the second place if he could get an 
ad before you, the chances are 100 to 
1 that you would see the flaws in his 
illustrations and claims, and laugh at 
him. 


Or you would make him show you his 
product and prove its merit before 
you’d buy it. 


But even if he did succeed in selling 
some of his appliances and they failed 
to do the work, then the ones who had 
been “stung”? would advertise the fact 
broadcast and the manufacturer would 
go to the wall. 


That’s just about the chance a fake 
manufacturer has in these days of mod- 
ern advertising— 


And it gives you an idea of the great 
protective value of advertising. 





The advertiser of today makes his space 
pay him by making it pay you to buy 
his article—and that’s the only way in 
the world any advertisement can be 
made to pay. 


Which is the chief reason why it will 
pay you to read the ads in the “Ameri- 
can Machinist” and buy the products 
advertised. 


* * * 


Only reliable products can be continu- 
ously advertised. 
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Gears tor Panama Emergency Gates 


Two different types of worm gearing in 
use on the emergency gates for the 
Panama Canal locks are shown in Fig. 
1. The gear at the left is of 28 in. pitch 
diameter and 2 in. circular pitch, and the 
rough weight of the worm wheel is 1600 
lb., of which the worm blank weighs 1000 


pounds. 
The wheel at the right is 38 in. 
in diameter, 1% in. circular pitch and 


weighs 400 lb., while the worm weighs 
750 tb., both weights being in the rough. 

The large worm is 13% in. in pitch 
diameter and the smaller worm 9 in. in 
diameter. The angle of teeth is between 
2 and 3 deg., and the speed of the worm 
630 ft. per minute. 


The wormwheels are cut on the ma- 


Special Correspondence 








The gearing to be used in ope- 
rating the emergency gates of 
the Panama Canal locks. 

Interesting tests for worm-gear 
efficiency with both plain and 
Hindley worms, and the four fac- 
tors which govern worm effi- 
ciency. 

Difficulty of securing worm 
gears which are self-locking when 
well lubricated. 




















very largest have inserted teeth. In Fig. 
4 is shown a special attachment that has 
been applied to the Pratt & Whitney 
thread miller for use on these unusually 
large worms. 

The machine used for grinding in the 
worms and wheels is shown in Fig. 5. 
This is a rigidly constructed machine, in 
which the wormwheel is not only rigidly 
supported by the shaft on which it runs, 
but has two steady-screws, which 
bear on the rim of the wheel to prevent 
any deflection in the rim itself. 

The worm is mounted on a substantial 
shaft, which runs in self-adjusting bear- 
ings. The abrasives used are those 
which give the best results for the partic- 
ular metals which are being run together. 


also 


























chines shown in Figs. 2 and 3; both ma- eral feet pitch diameter. The hobs are The worm and wheel are run together 
chines are alike, are very rigidly con- both solid. This department has an un- a sufficient length of time to insure a 
structed and will handle wheels of sev- usual collection of large hobs. Only the uniform bearing. 
_ —_ 
Fic. 1. WorMsS AND WHEELS USED IN EMERGENCY GATES PANAMA 
—_ Tests OF WoRM GEARING 
Breaking Strengt! Elastic Limit ’ Reduced Sex I ; 
P ee aL This gearing is to control the emer- 
Ib. per Tb. pe Redu gency gates of the Panama Canal locks, 
| Sauare = r I ul . . 
Size Area Lb Inch Lb Inch Incl ( \rea PerCen and will be used only in case of damage 
ae ae 1 ee “Tin-Brions ~ to the gates. These gates consist of a 
0.5 0.196 2.100 10,710 2000 10,200 0.11 5.5 0.186 4.1 . 7 a).i amew : hic . > 
08 0 196 1650 93'720 sanD 14°280 > a 16 3 0 184 91 4 structural-iron framework, which can be 
0.5 0.196 6,150 31,370 3200 16,320 0.70 35 0.142 27.5 swung into position across the canal 
0.5 0.196 7,200 36,730 3400 17,340 0.52 26 0.148 24.4 ; } ; 
0.5 0.196 6,500 33,160 3150 16,070 0.41 20.5 0.152 2.4 locks. This framework is equipped with 
0.5 0.196 6,630 33.820 3200 16,320 0. 56 28.0 0.148 24.4 " 5 
M| anennece|-Bronse small leaves or plates which can be low- 
0.505 0.200 15,100 75,500 8340 41,700 02 26.0 0.150 25.0 — — . 7 . . ‘ P 
0 505 0.200 15.550 77.750 8400 42.000 0.70 5 0 0.137 31 5 ered one after the other, so as to gradual- 
Stee | for Wo'rm No. 2 ; ly form a gate and build up a temporary 
0.505 0. 200 10,060 50,300 7200 36,000 0.06 3.0 0.190 5.0 ’ 
0.505 0.200 11,600 58,000 7000 35,000 0.08 10 0.191 4.5 dam to check the flow of water. These 
| 
plates or leaves are controlled by worm 
TENSILE STRENGTH TESTS OF METAL IN WORMW HEELS gearing, the main requirement being that 


TABLE 1 
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the worms should be self-locking, or not 
over-run. : 

It was also specified that the power 
required to operate the gearing should be 
carefully tested, a test being run on one 
out of every six of the hoisting mechan- 


isms. The preliminary tests, made in 
order, to determine the exact condition, 
and to test the workings of the gears 


which had been designed for the purpose, 
are as follows: 

(1) At rest. With a torque of 27,000 
inch-pounds applied at the drumshaft, ob- 
serve if the weight descends. If not, then 
apply 

(2) Starting from rest. With the same 
torque cause the worm to move from the 
position of rest and observe if the weight 
descend. If not, then ap- 


5 


continues to 
ply 3. 

(3) Running. With the same torque 
and with the worm running at normal 
lowering speed, shut off the energy from 
the worm and observe if the weight still 
continues to descend. 

(4) At rest. With a torque of 89,000 
inch-pounds applied at drumshaft, 
observe if the weight descends. 

(5) Starting from rest. With the same 
torque cause the worm to move from the 
position of rest and observe if the weight 
continues to descend. 

(6) Running. With the same torque 
and with the worm revolving at normal 
lowering speed, shut off the power and 
observe if the weight still continues to 


the 


descend. 
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(7) Self-locking test. The question of 
whether the worm and wormwheel are 
self-locking will be determined by ap- 
plying a twisting moment of 208,000 inch- 
pounds to the wormwheel shaft, and not- 
ing whether the wormshaft revolves under 
this load. 

(8) Wear under normal practice loads. 
This test will consist of operating the 
worm and wormwheel with a twisting mo- 
ment of 44,000 inch-pounds on the worm- 
wheel shaft, and shall be continued for a 
sufficient period to determine the wearing 


qualities of the worm and wormwheel, 
Pin Lead |Copper Zine Iron 
Bar 1 10.91 0.12 S727 1.60 trace 
Bar 2 10.98 0.17 87.11 1.65 trace 
TABLE 2. CHEMICAL ANALYSIS 
OF TIN BRONZI 


or for such a period as may be agreed 
upon later. 

This twisting moment of 44,000 inch- 
pounds is stated in the specifications, 
circular 616, paragraph 33, page 48, to be 
the everage load on the wormwheel shaft 
while hoisting the wicket girder in still 
water. 

This test would give a wearing test of 
the wearing qualities of the worm and 
the wormwheel under norma! practice 
loads of the same, and would enable the 
commission to estimate the probable life 
of the worm and wormwheel on the basis 
of practice once a month. 


cd 


a, S 


P a, ~ 
“ea , 
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(9) Abrasion during emergency opera- 
tion. This test will consist of operating 
the worm and the wormwheel for at least 
55 revolutions of the wormgear shaft un- 
der a twisting moment of 208,000 inch- 
pounds. This test wili determine whether 
abrasion of the worm or the wormwheel 
would occur under the conditions of hoist- 
ing the wicket girder against a current 
of 24 ft. per second, 

(10) Test to destruction. In the event 
that test No. 3 fails to produce abrasion, 
the worm and the wormwheel may be 
tested to destruction, or for such a time 
as will demonstrate the life of the ap- 
paratus under the conditions mentioned 
in test No. 3. 


THE TESTING APPARATUS 


In order to comply with the instructions 
of the Isthmian Canal Commission, the 
testing apparatus, shown in Fig. 6, was 
erected. The gears to be tested were 
placed in a suitable housing filled with 
oil and provided with a thrust bearing. 
The hoisting ropes were for all practical 
purposes, compensated by a ;-in. chain, 
as indicated. The idlers, which deflected 
these ropes, were necessitated by the pe- 
culiar position of the machine with regard 
to the space available for a hoistway. 

With the main motor coupled to the 
worm, the latter ran at approximately 
the hoisting speed of the actual machine. 
The necessity of running the worm at the 
normal lowering speed, which is about 
four times the hoisting speed, made it 





Fic. 3 
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necessary to arrange for the auxiliary 
motor shown on the diagram. 

In these tests the cage was hoisted with 
the main motor, which was then un- 
coupled and the auxiliary belted to the 
coupling for lowering. The testing ma- 
chine was operated by a master switch, 
placed near the testing table, and the 
necessary hatchway switches were pro- 
vided co slow down and finally stop the 
cage as it approached the top or bottom 
landing. 

A magnet brake was originally pro- 
vided, but it soon went out of commission 
and was not replaced, as it was found 
that the speed at which the cage ap- 
proached the terminal landings was suffi- 
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ciently reduced to render the gears self- 
locking, so that the machinery would 
come to a stop with the interruption of 
the electric current. 

For tests 2, 3, 5 and 6, a switch was 
placed about the middle of the hatchway 
and so wired to the controller that the 
cage, striking this switch on its down- 
ward run, would interrupt all current and 
allow observation as to whether the load 
would stop or keep on running down. 

Under the heading “Iron and Friction 
Losses” in the tables, is given the energy 
consumption of the armature when de- 
tached from the worm. In all cases where 
the power consumption of the entire ma 
chine on the down motion is less than the 








Fic. 4. CUTTING 


THE WoRM 





Fic. 5. GRINDING THE WoRMS INTO THE WHEELS 


295 


power consumption of the uncoupled mo- 
tor, it is evident that the combination of 
wormgears, drum, ropes, sheathes and 
cage is not self-locking, and, therefore, 
this combination, once in motion, wil) 
continue in motion at the interruption of 
the energy. 


DATA IN THE TABLES 


In the tables of readings, the current 
included the energy the elec- 
trical contacts. The speed of the worm 
was measured with a tachometer. The 
duration of the run is the time consumed 
in making a full trip. As it included the 
acceleration and retardation, it is of no 
value in the calculation, but is interesting 
only insofar as it gives the actual time 
that the apparatus is in motion. Under 
load is meant the weight of the cage plus 
the load in the cage. 

To obtain the required torques of 27,- 
000 and 44,000 inch-pounds, mentioned 
under 2 and 3 of the specifications, it 
was necessary to detach the cage, which 
had ¢ dead weight of 2958 Ib., and substi- 
tute a Unfortunately, it was not 
possible to attach the compensating chains 
to the that the rope variation, 
which is large, relative to the sma!) load, 
caused the corresponding ampere read- 
unreliable. The calculations 
were, therefore, based oniy on loads 
equal to 2958 Ib. or over, at which it was 
possible to compensate for rope varia- 
tions. 


losses of 


box. 


box, so 


ings to be 


It is interesting to note that the orig- 
called for Hindley 
worms and manganese-bronze gears. At 
the suggestion of Thomas E. Brown, con- 
sulting engineer for the Otis Elevator Co., 
plain cylindrical worms and gears of a 
tin-bronze composition were substituted 
with the idea that they were good enough 
for the work to be done in this 
and especially in view of the desirability 
of the self-locking features. 

The test, indicated that the 
gearing recommended was not only good 
enough, but was superior for this purpose 


inal specifications 


case, 


however, 
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to the manganese bronze called for un- 
der the original specifications. The worms 
were of low-carbon machine steel, prob- 
ably about 12 point. The mixture in the 
wheels is shown in Table No. 2. 


EFFECT OF LUBRICANTS 


Tests were made with four kinds of 
lubricant in the wormgear housings. 
Three of these are shown in Tables 3, 
4 and 5, 

No. 1, best quality vegetable castor oil. 

No. 2, valve oil. 

No. 3, stationary engine oil. 

No. 4, turbine oil. 

The consistency of castor oil and valve 
oil is about the same; stationary oil be- 
ing considerably lighter and turbine oil 
the lightest of the four. 

The tests with the different lubricants 
were made both with the view of finding 
a lubricant that would render the gears 
self-locking, and still have sufficient lu- 
bricating qualities to handle the maxi- 
mum load. It was also desired to find 
the relative value of the different lubri- 
cants for worm gearing. 


TESTING THE FRICTION OF OVERHEAD 
SHEAVE, IDLERS, ETC. 


The arrangement of the rig for testing 
the friction of overhead sheaves, idlers 
and the bending of ropes is shown in 
Fig. 7. The ropes and sheaves are the 
same and in the same position as used 
in the gear tests, with the exception of an 
additional sheave, introduced so as to in- 
clude in some measure at least, the fric- 
tion of binding of the ropes on the drum. 

The two weights A and B are placed 
so that A is on the level CC. A small 
auxiliary weight is then placed on 7 and 
the time required for the weight to travel 
the distance S, is measured. The weights 
are then hoisted back to their original 
position and the auxiliary weights placed 
on weight 2. Left to themselves the 
weights will move a listance S, in the 
same time. 

It will be noticed that with each of 
these tests, masses and friction are ex- 
actly the same, and by applying the laws 
of motion, two equations are obtained 
containing the friction and the masses 
unknown. 

The formulas are complicated through 
the variation of the ropes during the 
travel of the weights. Compensation of 
the ropes would only alleviate the com- 
plication if the chain could be hung from 
weight A to weight B, which is impos. 
sible. 

a. Auxiliary weight on A. 

When at time ¢, weight A has descend- 
ed the distance s, the accelerating force 


is 
W + P—w—F +4 (2s+a)g 
hence: 
1*5 jorce 
Acceleration = ‘ = . 
” . dt? mass 
WwW Pp— i I (25 a)@q 


Vl 
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Wormwheel—tin bronze—44 T — @ = 28.011—p. = 2” 


















































Worm- cylindrical—earbon steel — d= 13.5. 
Angle = 2°-42’. 
Circular ; saul of worm at p.d. 530 r.p.m. 
150 r.p.m 
pala " l pie Sea: 
a #3 18 | Ss {3 & Efficiencies, PerCent. 
7 i= a- | & ie Px <i we 
= =] | 2 . i » 
z s& (Bgi% |S [Sa] * g a 
; 2 sa |*aid |$ | 22) + 18 s 18 |2 
5 | 3/3 /af |gxiS |Selbe] «4 & |g Suisul% 
: = 2ié 3 ; |3 > 5 | 8 os | eel Bsl | 
e | E— © lag e818 |geles] § | &§ |g | & Pel Fey 
= a : Seis 2 z e3 z= 5 2 img x S| 5 
- z Ei“! B $ a ) ~ = |S 
. » | 8, 8 |ecalietio (Beldg|] 2 | & [Sel + TEI FF Se 
~ es | ge! ge |eeeldg Se gai+e| § Se igs) 8 S| 93] Se 
3 FE =. | € | 828 a8 $e Talgsc! S le"| s 32/88) Es 
g & a 2 |BCR/BS) Be gl BS 2 8 |g~| £ BE) EE) SE 
se A ont <i @ le 4 & lf mae | |e 
2,958 7,082.8149. 32.1! 7,098 7.31] 3.84]114.9| 3,072.9] 5,247, 583/96.26 52.51 54.55 
3,750. | 8,199.9148.4 42.4 8,246 | | 8.85! 4.37/139.7| 3,889.7] 6,666 741/96.40 54.99 57.04 
4,761.5, 9,835. 146. 60.8 10,042) 3 |41.36) 6. 18/171.3| 4,932.8] 8,453, 940/96.51 54.9 56. 88 
5,784.5 11,996. 151.8 91.5 11,763) 3 |i3.57| 7.51/203.3) 5,987.8] 10,260 1140/96. 59 55.35 57.30 
6,713.5 13,619. 150.6 117.8 13,447 = [15.82 8 72/232.3] 6,945.8] 11,900 1322/96 .65 55.08 56.90 
8787.5 18393. 148.1219.2 18358) S [22/4211-41/207.3| Wis4.8| Ls,570 1730100.72 60.80] (30.02 
10,330. 22,838. 148.5 327.4 22,738) = 28.2813.41|/345.3/ 10,675.3| 18,290 2032/96.77 47. 42| 49.00 
12,580. |26,050. 147. 432.5 26,140 $2.84,16. 33/416. 3} 12,996. 3} 22,260 2473/96. 80 49.73) 51.38 
TABLE 3. TES? WITH CASTOR OIL 
d*s 29 W+p—w—F +ag ropes over these sheaves and drum, 
- Ss = 
the 


dt? M M 
Integrating 


% 











W= Weight het til F = 35/ Ib. 
w= » B= 2P5/5/b 
p= ° © auxilary weight =/4/b. 
g= ” ropes per foot 
| fe A// LIC tion measured at rope 
| -M= Sumofa/l masses reduced torop 
tm | ( ) 
S| 
| | 
& 
( } 
Observations 
Distance Ti 
| traveled by a\ *7€ 
#e : | Aux — S, ™ > 7-5" 134. 
: on ”™ | Seconds 
i (Aux. weigh? oe * 
+ - ~ 
ne on "8B 52° 527 Seconds 
“ | 
cy } C Am. MACHINIST 
K_K = 
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~ iy 
— “ 
N “ 
we 
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Fic. 7. TESTING FRICTION OF SHEAVES, 


29 


29 


VM 


1] — @ u I +ag} 
' ty 


Eliminating ¢ from equations | and 2. 


F=—-W+p SH a. 30.1 Ib. 


“rag 


Total load on overhead sheave 


W+w-+p-+ ropes + sheave = 1968.5 
Hence: 
Friction measured at rope for each 


1000-Ib. load on the overhead sheave 
30.1 


1968.5 


5.3 Lb. 


According to the formulas shown, the 
combined friction of the overhead sheave 
and idlers in their bearings and the fric- 
tion due to the bending of the four 34-in 


Lag} 
I r- ad@g e VM. 


amounts to 15.3 Ib. measured at 
hoisting rope for each 1000 Ib. of load en 
the overhead sheave shaft. 

While there was no way at hand to de- 
termine the cage friction with each of 
the loads this was fortunately very small. 
This friction varies largely with the ham- 
mer in which the load is placed on the 
cage but, at most, is a small percentage 
of the whole. 

The usual formula for the bearing 
pressures of spur-gear teeth is not cor- 
rect for worm gearing, owing to the dif- 
ferent shape of the wormwheel teeth and 
to the fact that the contact between 
worms and wheels is not a line of the 
width of the tooth, as is the case with 
spur gearing; neither is it part of the 
pitch circle of the worm. 


FoRMULA Not A TRUE EXPRESSION 


It is fully recognized that this formula 
is not a true expression for the bearing 
pressure per square inch of contact sur- 





face. The efficiency of the gears, only, 
29 ) : > 
‘~\ MT WwW + P—w waved aq (1) 
2q 
i 
: ‘y uv } We as — - F + aq (2) 
<@g 


is the ratio between the input at the worm 
at the output measured at the wheel- 
shafts. The friction of sheaves and ropes 
is eliminated, but not the friction of worm 
and wheelshaft in their bearings. In 
other words, it is the efficiency from the 
wormshaft to the wormwheel. The fig- 
ures are probably not more than 1.5 per 
cent. too low as the cage friction could 
not be eliminated. 

The efficiency of the sheaves and ropes 
is the ratio 

Load 

rope and sheave friction 
calculated 


Load 
The starting efficiency is 
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Wormwheel—tin bronze—44 T —% = 28.011 —p. = 
Worm—cylindrical—carbon steel — ? = 13.5 
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Angle — 2°—42’. ; 
Circular speed of worm at p.d., 530 r.p.m 
150 r.p.m 
z° 5 ia & Efficiencies Per Cent 
x — z -_ _ ’ tee! 
- iw a 2 oo s™ : . 
= |-8 g.| 3 {3 | Ss : Ee Fe ¥ 
Be, | \é€8 86) ig 3B) S 5 mo me 
. > | s= Gl a4 ; ee + % =) 6 ~ 
- = | ioe c= = ‘E a = = = 
5 3|3 /4e o-|™ Sé“@ aq & £ 2uelse| oc 
| 3 ¢i¢eshfh€é Soi gd (88) oo = ¢ |6 g | Fe BE 
= = ; ~ _ — 4 e ¢ = | | =} ~ » 
= E | & |48. 25,8 (pe ce 5 s |e © wil wei se 
be 2 | s =e = : | rn ss iz x © = Ss te c 
= 4 a 3; * eo £8 ia =) — - be a a 
2 B18 (U4 eel 5 155188!) og £ |Sse| + : rig 
a : cE | g lobo SH ESE te) © | 2 18h) & | Fs) 28) e 
| 3 = | B | Be8 28) 24/58) Bs! ¥ 2 88) @ | Sel sei 
= 2 & |} se | S°=|—=' Ba"! o= = $6 |a*)] 3 s°-)]o°)| S& 
pe — = | O |= < — fo & im 7 & & = 
2958. | 9,024.4153.8 |50. | 8,753 9533.84 114.93072.9 5,247, 583 96.26 40.29 19.1641.85 
3755.5, 10,097. 144.4 69.2) 10,417 , 11.764.88 139.9 3895.9 6,652, 79096.41 41.45 43 
5716.5} 16,845. 145.8 |186. | 17,140 2s 20.767.42 201.2 5917.7 10,140 1127 96. 60 35.72 36.98 
6640.5} 18,259. 148.25/215. | 18,260 ©.= 22.28 8.6 2230. |2870.7 11,774 1308 96.65 38.7 40.04 
7582 19,953. 149 |260 | 19,825 => 24.37 9.8 450.6 7841.6 13,440 1493 96.69 40.38 41.76 
7582 19,953. 149 |260 19,825 24.379 .84 250.6 7841.6 13,440 1493 96. 69 40.38 11.76 
| | 
TABLE 4. SAME GEARS WITH LIGHT TURBINE OIL 








from the torque test, being the ratio be- 
tween the torque due to the load and 
the torque necessary to just start the ma- 
chine without the motor in the up direc- 
tion. The motor has been eliminated by 
subtracting the torque of the motor from 
the torque necessary to start the entire 
testing of the static friction. 


EFFICIENCY DEPENDS ON FOUR FACTORS 


In the opinion of Mr. Hymans these 
tests proved that the efficiency of worm- 
gears in motion depends upon the fol- 
lowing four factors: The angle of the 
worm; the lubricant; the speed of the 
worm, and the ratio of speed reduction. 
As a tooth of the wheel rolls into con- 
tact with the worm it must first displace 
the lubricant, and on its first contact 
there is a relatively thick film of oil in- 
terposed between the metals. Under the 
influence of the tooth pressure the film is 
reduced in thickness until near the end 
of the contact where there is practically 
a metal-to-metal bearing. 


wheel tooth 
the duration 
the film of 


duration of the contact of a 
with the worm. The shorter 
of contact the longer will 
lubricant be preserved and the smaller 
the loss by friction. The duration of 
the contact is a function of the speed of 
the worm and the gear ratios. 

The truth of the above statement is 
clearly demonstrated by the electric start- 
ing torque tests. In these tests, by means 
of a rheostat, the current admitted to the 
motor was gradually increased to the 
point where motion occurs. If two such 
tests were made in direct succession, the 
current with the second test was con- 
siderably lower than with the first, and 
the same readings were only obtained 
when some time had elapsed between 
the two tests. 


THE TIME ELEMENT 


A further proof of the influence of 
the time element in the contact of worm 
and wheel is the fact that in all cases 
where the load was driving the motor at 














It is evident that a time element has _ full speed, on the down motion, a simple 
influence on the efficiency, namely, the reduction of the speed of the motor, 
W ormwheel—tin bronze—44 7 — ? = 28.011—p = 2” 
Worm—Hindley—carbon steel — @ = 12.253 
Angle of center, 2°-57’. : 
Circular speed of worm of smallest p.d., 485 r.p.m 
150 r.p.m 
ZS S & & & Efficiencies, Per Cent 
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a R. A. 4h pr x - 2 nn & z 
2.958. 6,722.4148.8 30.5 6,746 6.84 3.84114.9 3,672.9 5,247 58396.26 56.13 58.31 
~ 4,501 9,082.5 150 53 9,029.5 99 5.84163.2 4,664.2 7,993 SS896 50 59.0 61.14 
“ §,600.510,830. 149.2 75.610,811 12.29 7.27197.6 5,798.1 9,936 110496. 59 59.15 61.24 
SS §615.511,716. 144.8 90.712,041 S 13.94 8.59229.4 6,844.911,730 130396,65 61.61 63.74 
* 7,612. 13,336. 147.6119. 13,43: = 15.80 9.88260.6 7,872.613.490 149996. 69 62.453 64 67 
9,140. 16,937. 147.8191 j S 20.5811.87308.4 9,448.416,190 179996. 74 57.66 59.60 
; §.768. 14,341. 149.6127 ~ 16.9 11.38296.7 9,064.7 15,534 172696 .73 67.34/27 44/69 62 
m 10,995.517,115. 152.2178 = 20.1714.27366.511,362 19,470 216296.77 70.76 73 12 
= 12'796.519,194. 149.2232 © 23.3516. 61422.813,219 22,650 251796 8071. 14| 73 50 
Z, 14,603.5 21,263. 146. 291 26.68 18.96479.415,083 25,850 287296 8271.05 73 39 
TABLE 5. TEST OF HINDLEY GEARS WITH CASTOR OIL 
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which caused a longer duration of con- 
tact, lowered the efficiency of the gears 
so that they became self-locking and the 
machine would come to a stop at the in- 
terruption of the current. 

The torque tests were made directly 
after the machine had been running, and 
since investigations have shown that a 
considerable time elapses before all of 
the lubricant film is displaced, there is 
every indication that lower static efficien- 
cies must be expected when the machine 
is lying idle under load for a long time, 
as will be the case at the Panama Canal. 
In such cases the static efficiency of 
worm and gear proper, should be ex- 
pected to be independent of the lubricant, 
and will for gears No. 3, probably amount 
to 22 to 25 per cent. 

The running efficiency of the worm 
gearings shown in the tables includes the 
friction of the wheel and the wormshaft 
in their bearings. As part of the latter 
friction, namely that due to the dead 
weight of the shaft and parts attached, 
as well as the friction of the stuffing 
box, is a constant with each of the loads. 
the results fully harmonize with the ex- 
pectation that these efficiencies increase 
from zero with no load to a certain max- 
imum, then decrease again as the load is 
increased to the value corresponding to 
the metal to metal contact. The lighter 
the oil the sooner the film of lubricant 
is squeezed away and the lower the load 
at which the maximum efficiency of the 
entire worm gearing occurs. 


THE SELF-LOCKING PROBLEM 


The self-locking property of the worm 
gearing as a whole, which includes the 
gears and the connecting mechanism, is 
with those loads where the efficiency of 
the combination is below 50 per cent. 
When running so the lubrication occurs, 
and with a suitable lubricant, the co- 
efficient friction is apparently so lowered, 
that however small (within fractional 
limit) the angle of the thread, the self- 
locking feature occurs with very heavy 
and very light loads only. 

When running with a suitable lubricant 
the test proved that the component of 
the load tending to drive the worm back- 
ward is always greater than the friction 
created by the load, except when the two 
pressures become so high that the con 
ditions are -little different from a metal- 
to-metal contact. This point determines 
the upper limit at which the self-locking 
feature occurs. The lower limit is deter- 
mined by the load so light that the com- 
ponent no longer suffices to overcome the 
constant frictions mentioned. 

The self-locking feature at rest 
purely dependent on the angle of the 
thread and the coefficient of friction un. 
der a metal-to-metal contact. A com- 
parison of the cylindrical gears No. 3 
with gears of practically the same dimen- 
sions but of the Hindley type as in Table 
2 apparently shows the superiority of the 
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latter, particularly if the alignment is 
good. : 

It seems to be true.that with the Hind 
ley type a greater number of teeth are 
simultaneously in contact; the pressure 
per tooth consequently is smaller, and 
good lubrication is insured under higher 
loads than is possible with the cylindri- 
cal worm. 

The influence of the alignment of 
Hindley gears is plainly shown by com- 
paring the results of gears Nos. 2 and 24 
in these tables. The alignment in each 
case was done with the best of care; still 
this must have been very much better for 
gears No. 2A in order to secure the re- 
markable results shown. No satisfactory 
conclusions can be drawn regarding the 
this inappreciable in ail 


gear as was 


cases. 








Grinding Paper Mill Calender 
Rolls 


By F. B. JAcoBs 


The finishing of chilled-iron calender 
rolls is without doubt one of the earliest 
branches of precision grinding. Manu- 
facturers of chilled rolls were quick to 
realize that the early grinding wheels, 
crude though they were, paved the way 


to a more economical and satisfactory 
method of finishing their product than by 
turning. 


The first experiments along the lines 
of roll grinding were conducted with a 
tool-post grinding attachment on an ordi- 
nary engine lathe. As manufacturers of 
machinery readily realized the possibil- 
ities of roll grinding, they lost no time in 
experimenting on special machinery for 
this purpose. 

The first machines for roll grinding 
consisted of a solid bed on which 
mounted the supports for iocating the roll 
by its journals or necks. Ways were also 
provided on which the carriage traveled, 
its movement being controlled by a feed 
screw and reversing mechanism. This 
carriage was equipped with two wheel 
heads, one on either side of the work. 

An adjustable master crown roll was 
attached to the side of the bed. A toe 
piece bearing on this roll, the curvature 
of which could be adjusted, moved the 
wheel heads away from the roll as the 
center was approached, the object being 
to crown the roll to compensate for the 
Sag caused by its own weight. Such was 
the original roll grinding machine, and 
strange as it may seem, modern engin- 
eering methods have added but little in 
the line of improvements, other than a 
crown plate of fixed radius to replace the 
adjustable master crown roll of early days. 

At the present time, owing to the enor- 
mous quantity of paper consumed, roll 
grinding is in itself quite an industry. 
The majority of the larger paper mills 
have their own roll-grinding departments, 
while numerous machine shops in various 


were 
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parts of the country are equipped with 
roll-grinding facilities to look after the 
wants of the smaller.paper mills which 
do not maintain a roll-grinding plant. 

The halftone, which is a reproductiot, 
of a photcgraph taken in a large paper 
mill in New York, shows a roll-grinding 
operation of more than usual interest, the 
work being produced in record time. The 
machine shown is a product of The Far- 
rel Foundry & Machine Co. It is 
equipped with two carborundum wheels 
in shellac bond, shape No. 815; grit, 60; 
grade, 4; bonds, and The wheels 
are run at a speed of 13500 r.p.m., each 
wheel being driven by two 3-in. belts. 
The roll shown is of chilled iron 112 in. 
long and 10 in. in diameter. 

In grinding this roll a traverse feed or 
lead as it is generally called, of 5¢ in. for 
each turn of the roll is used. The depth 
of cut is . in. in roughing, and very 
slight for the finishing cuts. The work 
speed is 15 r.p.m. for the roughing op- 
eration, and 24 r.p.m. while finishing. 
Roll grinding of this kind is always done 
wet, the water serving the double purpose 
of cooling the work and aiding in pro- 
ducing the necessary high finish. The 
time for grinding this roll, removing '¢ 


in., was 13% hours. 
THE WHEELS USED 
While two carborundum wheels in 


shellac bond are generally used for the 
roll-grinding operations described, their 
use is by no means arbitrary, as some 
operators prefer a corborundum wheel in 
vitrified bond for the roughing operation, 
generally in gvit, 50; grade, M; bond, 
B-3; and a shellac bonded wheel of the 
grit, grade and bond previously men- 
tioned for the finishing operation. It is 
very doubtful if any time is gained by 
this method as it takes several fine finish- 
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ing cuts to remove the scratches left on 
the face of the roll by the comparatively 
coarse wheel used in roughing. 

Only one wheel can be used at a time. 
This is a decided disadvantage to the op- 
erator who is looking for the best re- 
sults in the shortest time. With two 
wheels in shellac bond conditions are 
more favorable. It is a known fact that 
shellac-bonded wheels cut comparatively 
fast under favorable conditions. Where 
plenty of water is used to keep down the 
frictional heat, they can be depended 
upon to take a deep cut and at the same 
time hold their shape. 

After a few deep cuts have been taken, 
enough to true out the roll, the wheels 
are fed in about 0.002 in. and allowed to 
“grind out” as the expression is. In 
other words, they are fed back and forth 
past the roll without cross-feeding until 
no sparks are visible. This invariabiy 
results in a true roll with the desired 
high finish. 

Not so many years ago, in the days 
of hard, fine grit grinding wheels, rol! 
grinding was indeed a tedicus operation 
requiring watchful care on the part of 
the operator to guard against heating, 
glazing, and the many other troubles for 
which the early grinding wheels were 
famous. Modern grinding methods have 
shown high efficiency in practically all 
lines of mechanical industry and have 
been of especial assistance in roll grind- 
ing, reducing production costs fully 90 
per cent. 

While this statement may appear ex- 
travagant it is nevertheless true. In fact 
any roll grinder of 20 or more years’ ex- 
perience will readily admit that to grind 
a 112x20-in. roll, removing Ye in., under 
the old methods, would easily take 13 
days. He would moreover consider this 


a conservative statement. 
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The Irish Home of the “Sirocco” Fan 


Established some 30 years ago for the 
purpose of manufacturing machinery for 
preparing tea, the firm of Davidson & Co., 
Ltd., Sirocco Engineering Works, Bel- 
fast, Ireland, has played an important 
part in reducing the cost of this beverage. 

Although it still leads in the production 
of this class of machinery, thousands of 
tons of which it ships to India yearly, 
it probably is better known as the in- 
ventor and maker of the fan known the 
world over by the trade mark, “Siiocco.” 

In the Belfast works there are some 18 
departments, in most of which a good 
number of interesting operations are per- 
formed. This article, however, is most 
concerned with the machine-shop methods 
of the engineering department. 

A great part of the machinery in use 
is of the type known as standard and 


By Fred P. Strachan 








The tools, methods and shop 
practice of a large Irish engineer- 
ing works where the well known 


“Sirocco” fan, and machinery 


for the preparation of tea are 


manufactured. 




















includes Lang & Parkinson engine lathes, 
Herbert’s capstan and turret lathes, Park- 
inson horizontal boring machines, Darl- 
ing & Sellers vertical and horizontal mill- 
ers, Asquith & Archdale drilling ma- 
chines, Landis plain and universal grind- 
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MILLING BEARINGS 


ers and Smith & Coventry and Webster 
& Bennett boring mills. All 
of these added; in 
fact, this only 
in Ireland 
to the grinder as 
chine. 


vertical 
recently been 
almost the 
has taken 
a manufacturing ma- 


have 
firm is 
which 


one 
seriously 


THE BEARINGS 


In manufacturing the “Sirocco” fan 
much specialization is resorted to. There 
is an interesting variety of bearings 
used, viz. ball, plain cast iron, also cast- 
iron white-metal lined, and brass lined. 

In Fig. 1 is shown the white-metal 
babbitting bench, which is made entirely 
of iron. As will be seen, provision is 
made for the storage of mandrels and 
white metal, both ingots and cuttings 
which are returned from the machines. 
The heat is obtained from 
gas. 

One of the firm’s small high-pressure 
fans supplies the blast. Sufficient Bun- 
sen burners are provided to obtain the 
required heat very quickly when starting 
up in the morning and after meals, af- 
ter which the heat from the melting tank 
is usually enough for the drying process. 
A Bunsen burner is also provided for a 
portable pot for use in any part of 
shop, as required. This is clearly shown, 
the melting tank being hidden from view 
by the bearings on the hot plate. 

The mandrels, which are made of mal- 
leable cast iron, have two strips or lugs 
so arranged as to the mandrel 
central with the spigot and faucet of the 
blocks and cap. They have tapped holes 
for drawing screws, for easy withdrawal 
after filling. One-eighth metal 
is allowed for machining and the man- 


necessary 


locate 


inch of 
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drels for the cap also allow of the nec- 
essary oil channels being formed when 
filling. 

After filling, the bearings pass to the 
millers, one of which is shown in Fig. 
2. This presents no special features. 
Mention, however, might be made of the 
use of the slide rails on the machine 
table, which has a T-slot. These rails 
are about 2% in. high, and extend the 
whole length of the table. They are es- 
pecially useful for the bearing caps, 
which are semicircular, the only flat parts 
being the lugs which rest upon the rails. 
This permits locating stopper plates and 
clamps exactly where wanted, an import- 
ant feature with many other jobs. 

After milling, the bearings are bored 
for the holding-down bolts and dowel 
pins in the sole, in jigs similar to. that 
shown on the machine table in Fig. 3, 
after which the final operation, boring and 
facing the ends, is performed, location 
being from the dowel holes in the bear- 
ing sole. These methods are alike for 
all bearings, up to 2!.-in. bore; an in- 
terchangeable bearing, even to the dowel 
holes, is thus produced. The larger sizes 
are operated upon in a similar manner, 
but on the horizontal boring machine. 

The machining of stands is principally 
planers, one of which is 


done on the 


shown in Fig. - 
MACHINING THE HuBs 


For the machining of the smal] hubs, 
the Herbert’s capstan and combination 
lathes are used, a No. 9 cumbination lathe 
being shown in Fig. 5. These lathes are 
also equipped for taper boring and have 
a very large outfit of tools, adjustable 
reamers, etc. 

In Fig. 6 is shown the firm’s method 
of machining another type of hub, which 
is in great demand, two of these duplex 
mills being constantly employed on this 
work. The first operation is the turning 
of the flange and facing the boss, after 
which the hub is transferred to the other 
table, which is equipped with a fixture 
arranged for all sizes of hubs within its 
range, location being from the spigot on 
the flange. This second setting is reduced 
to simply dropping the hub into place. 

Each machine is provided with two of 
these fixtures. It is the usual practice to 
carry through both operations simultan- 
eously, as shown, but as these hubs are 
machined to suit a great variety of motor 
shafts made by other firms, should delay 
occur through absence of gages for the 
bore, the hubs may be finished except- 
ing the final reaming of the hole, which 
can be done later on both tables. After 
this operation the hubs are passed on 
to the keyseating machines, one of which 
is shown in Fig. 7. 

In Fig. 8.are shown the two drilling 
operations, one being the drilling of the 
flanges, two at a time, the other drilling 
the stay-bolt holes, also a setscrew hole. 
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if desired, over the key. The tapping of 
these holes is also done in this machine. 


TURNING THE SHAFTS 


A fairly good conception of the variety 
‘of shafts produced by this firm may be 
obtained from Fig. 9, which shows a 
mine fan weighing upward of eight tons 
when complete, and the pile shown on 
the workstand in Fig. 10. 

All shafts over 12 ft. long and 6 in. in 
diameter are finished complete in the 
shaft lathes from forgings or bars. Be- 
low this size the finishing in all cases 


is done on grinders. The shafts are 
cut from bars, the ends being shaved 
and centered, after which they are 


straightened in a press designed in the 
works. This contains some special fea- 


tures, the shafts being carried on spring 
centers directly under the ram. 
arranged 


These 


centers are also to allow of 











Vol. 37, No. 8 


sliding any desired part of the shaft di- 
rectly under the ram. 

The straightening process is in all cases 
completed without the necessity of re- 
moving the shaft until finished. The 
shaft then goes directly to the grinder. 
All keyways are cut before the final 
grinding. 

On the ball-bearing fans, an entirely 
different type of shaft is used. These 
are produced directly from the bar in the 
turret lathe,. Fig. 10. A clearer view of 
the shaft is shown in Fig. 11. This is a 
two-operation job, 0.015 in. being left on 
all sizes for final grinding. The thread- 
ing and centering of the ends is com- 
pleted on the turret lathe. 


CUTTING KEYWAYS ON THE GRINDER 


After the final grinding a somewhat 
novel method is used to produce the flat 
for the key, this being done by placing 
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the shaft between the grinder centers, 
the operator holding the shaft stationary 
with one hand while the other is used to 
feed in the wheel to the stop. This pro- 
duces a flat slightly concave, which is 
an advantage. The feed-stop of the ma- 
chine insures an easy method of ob- 
taining a uniform flat, and in much less 
time than any other method. 
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TURNING AND BORING THE PULLEYS 


The smaller sizes of pulleys are all 
bored and turned in the Herbert No. 6 
capstan lathe which is fitted with that 
firm’s pulley-crowning attachment, the 
boring and turning operations being car- 
ried on simultaneously. For the larger 
sizes a Webster & Bennett 36-in. boring 
mill, equipped with the pulley-crowning 
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attachment, was recently added. A large 
Smith & Coventry boring mill is also 
arranged for this purpose. Similar at- 
tachments have also been added to some 
of the engine lathes. 

THE TOOLROOM 

In Fig. 12 is shown the principal stor- 
age cabinet for the fine tools. It is pro- 
vided with adjustable trays, several of 
which are shown slightly withdrawn. 

Checks are deposited for all 
given out and when not in use are re- 
tained on the revolving drum which may 
be seen at the left. Among the fine tools 
in use may be found Brown & Sharpe in- 
ternal micrometers up to 24 in. Newell’s 
external micrometers and limit gages up 
to 6 in., also in millimeters, test indi- 
cators, and surface gages. The rule is 
to return immediately after 
In all cases they must be returned be- 
fore stopping time, while a general clean- 
up of the less expensive tools takes place 
every Saturday before stopping time. 

All mandrels including some 
the Nicholson expanding type are stored 
in the toolroom. Lathe centers are also 
stored here. Lathe headstocks were all 
standardized some three years ago. To 
avoid any tendency on the part of the 
workman to a defective center, a 
new center is issued in exchange for the 
defective one and no questions are asked 
unless gross carelessness is suspected, in 
which event the matter is referred to the 
foreman. 

This method is also in use for the 
rougher class of lathe and other tools. A 
storage cabinet for these is shown in 
Fig. 13. This is constructed along lines 
similar to the one shown in Fig. 12, but 
has sheet iron trays instead of wood. A 
part of this cabinet is also used for the 
storage of jigs*which have been crowded 
out of the jig cabinet proper. These 
cabinets were designed and constructed 
by the works, no attempt being made to 
follow or copy anyone’s ideas. 

Up to the present no attempt has been 
made to manufacture twist drills, taps, 
milling cutters, reamers, etc. The tool- 
room staff, which is constantly increas- 
ing, finds itself fully occupied in making 
new jigs and fixtures, and repairing and 
replacing the various small tools for the 
different departments. 

A card system is in use for keeping 
track of all fine tools, using a minimum 
and maximum basis for keeping up the 
necessary stock. The requisitions pass 
through the general stores department. 
This department supplies the de- 
partment with the necessary information 
relating to the supplies of the whole 
works, 

The machine equipment of 
room includes twist drill and 
cutter grinders, Gisholt wet grinders, a 
Landis No. 2 universal grinder, and a 
toolroom lathe. These are 


tools 


these use. 


sets of 


use 


cost 


the tool- 


milling 


Parkinson 
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shown in Fig. 14. All tools and fixtures 
are inspected monthly, by the toolroom 
staff. 


THE WAGE SYSTEM 
Generally, throughout the works, time 
rates are in vogue. 
are paid, but piecework is offered to any- 
one who cares to accept it. Several of 
the machine operations mentioned here 
are done on piecework, a flat rate being 
established for each particular machine. 
The same amount is paid for each item 
finished, large or small. This has 
worked satisfactorily, the workmen in all 
cases earning more than at time rates, 
In conclusion, thanks due to the 
directors of the firm and the works man- 
ager for permission to obtain the partic- 
ulars and photographs herein set forth; 
my application bringing the response to 
“Go ahead,” is characteristic of 


the whole concern. 


are 


which 








Saving ‘Time by not Losing It 


By JOHN R. GODFRE} 
J 


The old fable of the race between the 
hare and the tortoise has it counterpart 
in many walks of life, and the machine 
shop is not exempt from the same lesson. 

When we thoroughly learn that it is 
continually keeping at a thing which se- 
cures results, some of our methods will 
change, and machines will be designed 
with this in view, instead of every nerve 
Strained to the popular 
producing a machine which 
with operator’s 


being meet 
fancies of 
can be controlled 
shoes nailed fast to the floor in one po- 


the 


Sition. 
It is very true that a, machine which 
has much used levers on the back side 


so that an operator must do a Marathon 
every time he wishes to throw in the back 
gears, does not show convenient design- 
ing, but, on the other hand, it 
seldom advantageous for a 
be so designed that the operator need 
not move in his tracks to perform the 


is very 


machine to 


common operations with the machine. 
Reasonably concentrated control is a 
very desirable thing, and in cases where 
the cutting time is very small, as com- 
pared with the total time of machining 
the piece, the fewer movements the op- 


erator makes the better. But on ordi- 
nary lathe or boring-mill work, where the 
cut takes an appreciable time, practi- 


cally no time is lost if the operator takes 
a step or two, usually while the cut is 
On, to make some necessary adjustment 
of the feeding mechanism. 
Unless it actually delays the work, it is 
probably easier for the operator, 


driving or 


if he 


has to move around more or less. as it 
becomes extremely tiresome to stand in 
one place hour after hour with practically 
no change of position. 


_ ° ' 
Trade union wages 
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KEEPING EVERLASTINGLY AT IT 
Teke as an example the problem of 
milling automobile cylinders. The mill- 


ing cutters of machines having several 
milling heads are arranged so that all, 
or at least the greater portion of the 
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surfaces are milled at one passage of the 
work past the milling cutter. As a cut- 
ting proposition this has everything down 
fine, but there is another side to the 
story. 

Perhaps I can illustrate this better by 
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using an actual illustration from a well 
known automobile shop in which the su- 
perintendent has grown up with the com- 
pany, and has utilized all the old ma- 
chines possible, without sacrificing econ- 
omy in the product. 

A salesman was trying to convince him 
that a milling machine of the planer type, 
with a long bed on which a string of 
cylinders could be mounted at once, was 
the only economical way of doing this 
work. Although not from Missouri my 
friend had to be shown, and so asked 
for an estimate on the time which would 
be required to mill cylinders in this way. 

The time given by the salesman as that 
being secured in another large automo- 
bile shop having machines of this type 
was considerably in excess of that which 
was being secured on the old machine, 
and the salesman was more or less flab- 
bergasted to learn the actual time in 
which the cylinders were being surfaced 
on the comparatively small machine of 
the Lincoln type being used for that 
work. 

The superintendent, however, was wise 
enough to know that it was not because 
his machine was better than the other, 
although it was a very fairly well pre- 
served machine and doing good work. 
But he took the salesman out in the shop 
and showed him how it was being done. 

“The secret of my record, he said, is 
continuous cutting without any waste 
time for loading the machine. I have 
two fixtures here, and when one cylirder 
is being milled the operator is loading the 
other fixture so that the table can travel 
back under the milling cutters and be 
at work practically all the time. Except- 
ing for the short distance between the 
two cylinders, the milling cutters are at 
work continuously, as the table goes back 
and forth, so that there is practically no 
lost time from 7 o’clock in the morning 
until the whistle blows at noon. True, 
the man walks from one end of the table 
to the other, but he has plenty of: time 
to do this, and feels very much better 
for it, than as though he stood in one po- 
sition all day. 

“Now, if I bought one of those 58000 
milling machines with a 20-ft. tabl2, as 
you suggest, the machine would prob- 
ably be standing idle at least two hours 
a day while it was being loaded. An 
S8000 machine which stands idle 20 to 
25 per cent. of the time must do ex- 
ceptionally good milling to show a better 
net result than I am getting on this 
smaller machine. 

“Of course, it is possible to have the 
cylinders taken to the table as they come 
through under the milling cutters, and 
new ones put in their place ready to be 
cut, so that the delay could be consider. 
ably shortened, but some machines are 
not designed to have this done, and when 
I count the first cost, interest on invest- 
ment, and the work produced, I am 
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pretty well satisfied that it is paying my 
company better to stick to this machine 
which you admit is making better time 
than your machine in the Blank auto 
shop.” 


THE PRINCIPLE OF CONTINUOUS CUTTING 


This principle of continuous cutting 
can be applied in more cases than we 
are apt to consider. An exceilent ex- 
ample of this is the dial feed under the 
punch press, which reduces the lost time 
to a minimum. The same idea is also 
worked out in many drilling operations, 
the drilling jigs being ioaded continu- 
ously so that there is no necessity for the 
machine lying idle any considerable time. 

Just as a rolling stone gathers no moss, 
so an idle machine fails to earn divi- 
dends, and it does not matter whether the 
idleness is caused by breakage of the 
machine, time required for loading it 
with work or tools, or failure to supply 
material to it. Interest charges go into 
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the overhead just the same, and the net 
results are not always what we ex- 
pected. 

There are many operations where the 
actual cutting time is but a fraction of 
the total time from start to finish. Every 
second saved in handling the work is just 
as important as increasing the cutting 
speed, and, where the work and the time 
exceed that of the cutting, it becomes 
far more important to reduce the handling 
time. 

There are many places where high- 
speed steel tools do not pay, because the 
actual cutting time is such a small per- 
centage of the total. 


WHERE THE CRANE May WASTE MONEY 


Included in this handling time must be 
the supplying of the material to the ma- 
chine, and this is a question of shop man- 
agement which is often far more im- 
portant than the particular method of 
wage payment used. 
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Where all heavy handling depends on 
the operation of a single overhead crane, 
costly delays are almost bound to occur 
in every shop, and it is no unusual sight 
to see planers and other expensive ma- 
chines lying idle waiting for the crane 
man to either remove the piece planed or 
supply it with new work to be done. 

New and improved machines are very 
desirable from every point of view, but 


it is often possible to save time 
by carefully watching the handling, 
and the idle time of the machines 
already used. In fact, it might be 


considered a fairly safe rule to consider 
these points first, and cut down the 
handling time and the idle time of ma- 
chines, before investing in new and ex- 
pensive machine tools. After this is done 
you are in position to know exactly how 
much time the new machine is saving 
you, and you can feel assured you are 
getting about all out of the machine as 
possible. 








The Proper Design of Die-cast Parts 


The paucity of knowledge on the part 
of designing engineers and draftsmen as 
to the methods used in producing die 
castings results in ignorance as to the 
proper design of parts intended to be 
die-cast. This condition is further fos- 
tered by the die-casting companies them- 
selves, under the wrong impression that 
they are conserving their own interests 
bv keeping the details of their trade from 
the general engineering public. 

This attitude is caused by the fact that 
the art is still in its infancy. There are 
no fixed rules of practice; consequently 
each manufacturer believes his methods 
to be a little in advance of those of his 
competitor, and in order not to divulge 
these little advantages he tries to keep 
his whole process secret. 

It is the purpose of this article to 
bring to thg attention of machine design- 
ers the methods and processes common 
to all die casting and which govern the 
economical design of die-cast parts. At 
present the designer ordinarily makes his 
drawing as if the part were to be cast 
in sand, or so that it would be extremely 
difficult to be so cast. He proceeds on 
the assumption that casting is an 
improvement on this art and can, there- 
fore, do quite impossible things. 

A blueprint is forwarded to the die- 
casting company for estimate; naturally 
the die casters have no knowledge of the 
exact requirements of the part and to 
what extent the design could be changed 
to fit it for die casting. They have no 
authority to change the design, and as 
the estimate is usually required “as per 


die 


blueprint” the estimator figures accord-, 
p 


ingly. The result is that the cost of the 


complicated die necessary to cast the ill- 


By O. K. Cazin 








The author of this article de- 
plores the designer’s and draft- 
man’s unfamiliarity with the 
proper design of die-cast parts, 
and calls attention to the common 
processes and methods that gov- 
ern their economical design. 
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designed part is so high that the price 
per piece becomes prohibitive and the 
manufacturer turns to other means. 


ESSENTIALS OF A DIE-CASTING MACHINE 


It is thus to the interest of both the 
manufacturer and die caster that ma- 
chine designers should have a sufficient 
knowledge of the art to prepare designs 
which can be cast in the most simple 
and, therefore. the cheapest and most 
easily operated dies. Although die-cast- 
ing machines vary greatly in their design 
and operation, they all consist of the fol- 
lowing essential parts as diagrammati- 
cally shown in Fig. 1: 

A cylinder or vessel to contain the 
molten metal is shown at A. The piston 
or other device B is for putting pressure 
upon the metal. This piston is often re- 
placed by air pressure. A port for refill- 
ing the pressure chamber, operated either 
automatically or by hand, is shown at C. 
The passage D connects the pressure 
chamber with the nozzle of the die. A 
means of heating the metal is seen at E. 
The pressure chamber and connecting 
tube are often placed in a larger vessel 





filled with the molten metal, the heat be- 
ing applied to the outside of this large 
vessel. The nozzle F connects the con- 
necting tube and the die. Die plates, or 
other means of holding the die in posi- 
tion, are illustrated at G. A means of 
revolving or raising these die plates so 
that the gate can be thrown out, leaving 
the passage clear for the next casting, is 
shown at A. J is a die of the form re- 
quired by the casting. Levers or other 
means of locking the die, and of open- 
ing it for the removal of the casting, are 
shown at K. The gate is removed by the 
lever L. Means for ejecting the finished 
casting are provided at M. 

Of these parts the only one to be con- 
sidered is the die, as this is the only part 
which need enter into the calculations of 
the designer of die-cast parts. 

Bearing in mind that all die castings 
are made by squirting molten metal un- 
der heavy pressure into the metal mold 
or die, the first point to be noted is that 
the complication of the die usually re- 
sults from the necessity of removing the 
casting from the die after it is completed. 
The casting containing the cores cannot 
be removed as in sand casting, nor can 
outside cores be used to take care of 
projecting or undercut points. All these 
features must be taken care of by slides, 
pulls, etc., in the die itself, and naturally 
each point to be thus taken care of re- 
sults in further complication and cost of 
the die. 


THE IDEAL DesiGn 


The ideal design for a part is, there- 
fore, one wherein none of these acces- 
sories to the die is necessary and in 
which, when the die is divided, the cast- 
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EXAMPLES OF RIGHT AND WRONG DESIGN FOR DIE-CAST PARTS 


ing is ready to be ejected. In many 
cases this ideal cannot be reached, but it 
should be the endeavor of the designer 
to approximate this condition as closely 
as possible. 

The result of not considering this point 
can best be shown by a few examples. 
Fig. 2 shows the design of a bearing as 
submitted for die casting. It will be seen 
that the projecting, radial, reinforcing 
ribs will require some special arrange- 
ment in the die to allow the casting to be 
removed. Fig. 3 shows, roughly, the 
necessary parts of a die for this piece, 
and Fig. 4 illustrates the same die in its 
open position, indicating the necessary 
operation. If the designer had been fa- 
miliar with die casting he would have de- 
signed the part as shown in Fig. 5, with 
vertical ribs*to eliminate the complication 
of the die. 

Another example is shown in Fig. 6. 
The circumferential groove in this was not 
necessary but was put in to lighten the 
piece, the result being an increase in cost 
that outweighed the value of the metal 
saved. In Fig. 7 is shown the die as 
made necessary by the design and in Fig. 
8. as it could have been made. The lat- 
ter design is also much better if extreme 
accuracy in the outside diameter is es- 
sential. This die, being solid, can admit 
of no variation, while in the first case a 


chip of metal lodged between the dies* 
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halves of the die must separate. If the 
designer will endeavor to make his lay- 
out so as not to interfere with this 
natural division, complications in the die 
will be avoided. 

As the molten metal shrinks when it 
cools in the die, the inner surfaces of the 
part should be tapered wherever possible 
to aid in ejecting the casting and reduc- 
ing the liability of breakage. Fig. 9 
shows a piece as submitted and in Fig. 
10, the better design. 

Extremely thin webs can be success- 
fully die-cast, but as in sand casting 
these thin webs should not be attached 
to heavy masses of metal, so as to cause 
undue cooling strains. 

In estimating the cost of die castings 
three things are taken into consideration: 
1. The weight of metal required. 2. The 
cost of the die. 3. The number of pieces 
which the die can produce per day. It 
will, therefore, be seen that a complicaed 
die not only causes a higher original die 
cost, but on account of slower operation 
and greater liability to breakdown, re- 
sults in lower daily production and a 
consequent higher cost per piece. 








Fixtures for Holding 
Injectors 
By E. A. THANTON 


The halftone shows the type of fixture 





FIXTURES FOR HOLDING INJECTORS 


when closed will cause the casting to be 
slightly out of round. 


THE IMPORTANCE OF SMALL DETAILS 


It will be seen from the foregoing ex- 
amples what slight changes will cause 
saving in the cost of the necessary dies. 
Although different shaped parts require 
different treatment in the die due to the 
proper venting of the latter, inlet for 
metal, etc., most machine parts have a 
natural division line along which the two 


used in the shop of William Sellers & Co., 
Philadelphia, Penn., for holding injec- 
tors while assembling. The injector is 
fastened to the fixture by means of a 
threaded collar and by shifting the posi- 
tion of the injector on the stud, or by 
tilting the fixture, any position desired 
is easily obtained. This method makes 
it possible to hold the injectors without 
any danger of springing them out of 
shape, as would be the case with a vise of 
any kind. 
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A Few Universal Joint Operations 


BORING AND REAMING 


The principal business of the Blood . 
Bros. Machine Co., Kalamazoo, Mich., is Ethan Viall After the holes are drilled in the fork 

















the making of universal joints. This ends, they are bored and then reamed 
article will describe and illustrate a few Drilling, boring, reaming and to size in the fixture shown in Fig. 3. 
of the most noticeable operations on milling fixtures used for machin- This fixture is shown with the fork re- 
some of the parts. ing universal joint forks. moved in Fig. 4. 

Two of the universal-joint forks are Method of roughing out square The fork to be machined is placed with 
shown in detail in Fig. 1, which gives a holes on a key-seater. A special the stem on the V-block A, with the ends 
good idea of the work to be done on them machine for grinding the inside butting against the stops B. The stem is 
and the limits allowed. The first opera- of forks and another for grinding held down by the large screw C, and the 
tion on all fork forgings is to drill the the center blocks. Milling and fork ends are held evenly in line with 
holes in the fork ends, as shown in Fig. turning sliding bearings. the middle of the V holding the stem, by 
2. In this jig the fork ends are butted the two levers D and E, which are spread 
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Fic. 1. DETAILS OF Two UNIVERSAL-JOINT FORKS 
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against a V-block under the guide bush- 
ing and are held in place by a setscrew 
at A. 

As the forks are made of tough steel, 
plenty of lubricant is needed; this is sup- 
plied through the forked tube B, which 
pours soap-water on both fork ends at 
once. 

The method of clamping the soap-wa- 
ter pipe in place is worth noticing. A 
slotted block C is clamped to the rim of 
the table by means of the setscrew D. A 
hole is drilled in this block for the rod 
E, which is locked by a setscrew not 
shown. The block F slides on the rod E 
and also holds the soap-water pipe, the 
setscrew locking the combination where- 














Fic. 2. DRILLING THE ForK ENps ouet dusieed Fic. 5. MILLING INSIDE OF ForKsS 
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Fic. 3. BORING AND REAMING MACHINE Fic. 4. FIxTURE WITH FORKS REMOVED 
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Fic. 6. ROUGH SQUARING SHAFT 
apart by the small wedge F operated by 
the handwheel C. After the forging has 
been clamped in place the boring tool H 
is run through both holes and then the 
reamer 7 is used. 


HOLES 














Fic. 9. ROUNDING ForK ENDS 











Fic. 10. MILLING ForkK DIEs 














Fic. 7. INDEXING MECHANISM 

The next operation is to mill out the 
inside of the fork ends as shown in Fig. 
5. In this fixture the fork ends are held 
by two large pins fitting the reamed 
holes, the pin A being made to slide in 
order to get the fork in or out. The 
stem of the forging is held between the 
jaws B and C, the fork ends floating 
sidewise to a certain extent, on the large 
pins in order that the milled cut may be 
central with the stem. The hole running 





USED ON KEYSEATER TO HOLD THE FoRKS 
lengthwise of the stem is now drilled, 
bored and reamed and then the hole is 


squared for the shaft in a Mitts & Mer- 
rill keyseater, as shown in Fig. 6. 


SQUARING THE SHAFT HOLES 


The keyseater is fitted with a special 
indexing fixture for holding and turning 
the fork the necessary amount. With 
this and three-cornered 
cutter in the machine, the hole is squared 


fixture, using a 











Fic. 11. SPECIAL 





MACHINE FOR GRINDING 
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to within a few thousandths of the final 
size and is then finished by broaching. 
The fixture is shown more in detail in 
Fig. 7, where is it partly disassembled. 
The floating clamp for holding down the 
fork is shown at A. The body or base B 
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is counterbalanced by a weight at H, so 
that the operator can easily swing the 
work to or from the wheel. A double. 
cup grinding wheel is used and the fork 
carrier is adjusted sidewise by means of 
the handwheel J. A view of the mechan- 


of this fixture is made to fit down over ism is given in detail in Fig. 12, which 
the part C on the table of the keyseater. 
The notches or slots at D, of which there 
are eight, make it possible to work out 
either a four or eight-sided hole, The 
indexing lock shown at E is operated by 
the lever F and when not needed is 
locked back by means of the latch G. 
Two of the cutters used in the key- 
seater for squaring these holes are shown 
at the right in Fig. 8, and three sizing 
broaches are shown at the left. The 
broaches are pushed down through the 
roughed out holes in a hydraulic press, 
the long holes requiring two broaches, a 
roughing and a finishing, but the short- 
stenimed forks are finished at one pass. 




















ROUNDING THE .ENDS 

















The fork ends are roughed by holding 
them on pins in the fixture shown in ; 
Fig. 9, and then rocking them by hand F 
so that the cutters A and B will finish 


G. 12. DETAILS OF FoRK GRINDER 


the ends. 
Some of the forks are flattened on the 
sides as shown in Fig. 10. A pin A is 

















Fic. 8. BROACHES AND CUTTERS 
Fic. 13. GRINDING BUSHED ForK ENDs 

first thrust through the fork holes, then 
this is set on the V-block B with the fork 
ends in the notches as shown. Next the 





screw C is run down so that the cone end 
fits into the hole in the stem, clamping 
the piece solidly in place. One side of 
the tork is then milled, the piece turned 
around and the opposite side milled. In 
this way the two sides are milled alike. 


GRINDING INSIDE OF ForKs 


The inside of fork ends is ground in 
the machine shown in Fig. 11. The fork 
A is held between two centers which have 
rack teeth cut in one side, Short shafts 
with a pinion at each end are held in 
the brackets B and C. The upper 
pinicns mesh into the teeth on the cen- 
ters and the lower ones are operated in 
unison by the two double segments D 
and E, worked by the hand lever F. 

The whole apparatus swings at G and 





Fic. 14. MACHINE FOR GRINDING CENTER BLOCKS 
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Fic. 16. INDEX HEAD FOR SQUARING SHAFTS 


shows how the double segments operat- 
ing the centers are placed. 


The way hardened steel bushings in. 


fork ends are ground out is shown in 
Fig. 13. The fork is held as shown at 
A and is fed to the grinder by means of 
the handwheel B. A Rivett grinding 
+Aead running 20,000 r.p.m. is used. 


GRINDING THE BLOCKS 


The square blocks that go between the 
fork ends are finish-ground on the ma- 
chine shown in Fig. 14. The blocks are 
held two at a time on the pins A and B, 
one being shown in position. The plun- 
gers C and D, having cone-shaped ends, 








BEARINGS 


SLIDE 


18. TURNING 


Fic. 





engage the cross-holes in the blocks and 
clamp them solidly in place. These 
plungers are operated by means of the 
levers E and F, which are placed on the 
ends of short eccentric shafts, so that 
moving the levers will work the plungers 
up and down. Strong springs like G hold 
each lever down so that the blocks are 
held automatically after being put in po- 
sition. The blocks are fed past the heavy 
ringwheel H by turning the handwheel / 
which moves the table. 

The method of feeding in the grinding 





Fic. 17. MILLING SLIDE-BEARING BLOCKS 
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spindle and the way the end thrust -and 
spindle adjustment are taken care af, is 
shown in the line cut Fig, 15. 

An index head used for squaring 
shafts is shown in Fig. 16. This inead is 
made so that either straddle mills or sin- 
gle cutters may be used, and an adjusta- 
ble tailstock is used in connection with 
it to steady or back the shaft when neces- 
sary. 


MACHINING SLIDE BEARINGS 


Slide bearings are T-milled in the fix- 
ture shown in Fig. 17. The blocks are 
set into the fixture as at A, by means 
of a gage, then clamped in by two set- 
screws on the end and two underneath 
as at B and C. As one block is milled 
with the straddle mills as at D, the table 
is run back and the fixture head indexed 
a quarter turn and the feed again thrown 
in. While the cut is going on the milled 
block is removed and another put in its 
place. After being milled the blocks are 
set, three at a time, in the mandrel shown 
in Fig. 18, and the outer edge turned. 

This mandrel consists of a body slotted 
to receive the three blocks. At each end 
are the brackets A and B in which are 
placed setscrews; against the ends of 
these setscrews, small pins are placed, 
as at C and D, to butt against and hold 
the blocks in the slots. A few of the 
turned blocks are shown at E, and the 
gage used to test the size is shown at F. 








Kinetoscope Possibilities 

The extension of the art of moving 
pictures from the field of amusement 
to that of scientific observation is be- 
coming a reality. Several years ago it 
was noted that the possibilities of contin- 
uous film photography indicated a method 
of investigating movements and opera- 
tions which occurred too rapidly to be 
properly studied by the unaided eye. 

By running a film, for example, at 
an extremely high speed, before a piece 
of material under test at the moment of 
yield, and then passing the same film 
much more slowly through the projecting 
lantern, the successive phenomena of rup- 
ture may be seen and studied at leisure, 
all details appearing in correct sequence 
at a rate slow enough to allow the eye 
to perceive them. Recently this method 
has been used, in connection with a glass 
cylinder, to study the scavenging action in 
combustion engines; and as the apparatus 
is perfected, it is evident that there is 
here a most valuable instrument and 
method of scientific research. 

The microscope, telescope, microphone 
and stroboscope are now in practical use 
for their respective uses and to these must 
now be added the practicability of using 
the moving film for recording the se- 
quence of rapidly moving parts in such a 
mecnner as to allow them to be studied 
subsequently at much slowed speeds. 
Cassier’s Magazine. 
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Rope Brakes,Construction and Design’ 


For some reason, the rope brake has 
not found as much favor as other forms 
of absorption dynamometer. In spite of 
this, however, it has certain advantages 
which, in some cases, make it preferable 
to the wooden-block prony brake. The 
principal one is that it may de easily 
made, a rope brake often being put to- 
gether in a few minutes with only such 
materials as are at hand. Furthermore, 
it is inexpensive, light and portable, and 
will cover a larger range of load than 
the wooden-block prony brake, which 
fact makes it desirable when necessary 
to test an engine at various outputs. It 
gives a more uniform frictional resist- 
ance to be overcome by the engine and 
this in spite of lubrication being un- 
necessary. 

More accurate 
therefore be made, as 


measurements can 
the chattering 


due to lack of uniform resistance is 
avoided. In the usual forms it is not 
necessary to measure the unbalanced 


weight as is the case with the prony 
brake, and this makes for ease and ac- 
curacy. It is more readily applied to 
vertical shafts and one brake is adapt- 
able to several sizes of flywheel. 

The only disadvantages of the rope 
brake are such as may be avoided by 
proper design. There is a tendency for 
the rope to stretch in operation, and such 
stretching may decrease the frictional re- 
sistance of the brake and therefore the 
output of the engine. This difficulty, 
however, is avoided in two of the forms 
about to be described. Also, in some de- 
signs, it is necessary to take readings of 
two brake forces instead of one to de- 
termine the brake horsepower; but this 
inconvenience may also be avoided. 

The simplest form of rope brake con- 
sists of a rope wrapped around a fly- 
wheel or pulley on the shaft the power of 
which is to be measured, as in Fig. 1. 
The ends of the rope are attached to 
some stationary apparatus through spring 
balances for measuring the pull which 
is created by previously tightening the 
rope. Because of the friction between 
the rope and the flywheel, the motion of 
the flywheel tends to make the left-hand 
end of the rope tighter and the right- 
hand end more slack. Hence, there will 
be a greater tension in the left-hand than 
in the right-hand end, and the difference 
between these tensions will be the net 
force overcome by the engine. To vary 
this force, it is necessary only to change 
the initial tightness of the pope. 

This force applied at the rim of the 
wheel multiplied by the circumference 
and the number of revolutions per min- 
ute gives the number of foot-pounds de- 
veloped per minute, and this divided by 
33,000, the brake horsepower. Since the 
circumference is the diameter (or twice 
the radius) multiplied by 3.1416, the 
sorsepower becomes 


By Julian C. Smallwood 7 





Description of several arrange- 
ments of rope brakes with direc- 
tions for using them and for cal- 
culating the horsepower from 
the scale reading. 

Also how to design a brake to 
absorb a given horsepower; the 
size of rope, number of turns, 
and whether to employ water 


| cooling. 
| 











*Reprinted from “Power” of May 28, 
1912. 

+Associate professor of experimental 
engineering, Syracuse University. 


2 radius X 3.1416 X jorce X r.p.m. 


— 33,000 
B.hp. = 0.00019 x radius X r.p.m. X 
force 


That is, to find the brake horsepower: 

Multiply the radius of the brake in 
feet by the revolutions per minute and by 
0.00019. Multiply the number so found 
by the net force in pounds indicated. by 
the scale of scales and the product will 
be the brake horsepower. 

Strictly speaking, the radius of the 
brake should be taken as the radius of 
the wheel plus the radius of the rope, 
but, in most cases, the radius of the 
wheel only is sufficiently accurate. 

It is seen that since only the difference 
between the rope tensions is needed it is 
not necessary to measure them separate- 
ly. Separate measurement, however, al- 
lows a form of brake which is easier 
to make, although it is not so convenient 
to use. 

The form of brake shown in Fig. 1 may 
be applied to a vertical shaft, and the 
rope tensions are measured by the spring 
balances SS, the turnbuckle being pro- 
vided to vary the tensions. This brake 
is suitable for small torques (that is, 
where the mechanical power divided by 
the revolutions per minute is small) and 
high rotative speeds such as yielded by 
an electric motor or a steam turbine. 
For large torques, at least one of the 
spring balances must be replaced by 2 
measuring device having a larger capa- 
city. Fig. 2 shows how this may be done 
when the plane of the pulley is hori- 
zontal. The force is transmitted through 
a wooden bellcrank to the pedestal which 
rests on the platform of a platform 
scales. The bellcrank should be hinged 
carefully to avoid friction at this point. 

The force on the slacker side of the 
rope is generally small and therefore a 
spring balance is sufficient to measure it. 
The use of two spring balances, even 
with small torques, is objectionable as 
they are apt to allow bodily motion of 
the rope. This may result in chattering. 

In Fig. 3 one of the balances and the 
turnbuckle are dispensed with by using 


dead weights on the rope extremity hav- 
ing the greater tension. The horsepower 
is varied by adding or removing these 
weights. This brake has the advantage 
that an increase of length of the rope 
does not affect the brake load since such 
an increase would be accompanied by a 
lowering of the weights only, the tensions 
remaining the same. 

The weights should be provided with 
a stop P, to prevent an accidentally ex- 
cessive friction from raising or throw- 
ing them. The spring balance of Fig. 3 
may be replaced by another but smaller 
set of dead weights. Then, when weight 
is added to one side, enough should also 
be added to the other to produce equil- 
ibrium. It is an awkward matter, how- 
ever, to do this nicely, as unavailable 
subdivisions of weights are at times re- 
quired. 

In Power of Sept. 19, 1911, p. 442, 
the present author described a rope brake 
similar to that shown in Fig. 3, except 
that a single heavy weight is used on 
the left side and a set of small weights 
on the right. The heavy weight rests on 
a platform scales so that the rope ten- 
sion on this side is the difference be- 
tween the platform-scale reading and the 
weight on the scales. The brake load is 
varied by changing the weights on the 
right side. This device has been found 
very satisfactory in that fine regulction 
may be secured with very uniform re- 
sistance. In this case the net force over- 
come at the rim of the flywheel is the 
heavy weight minus the sum of the scale 
reading and the small weights. 

In some cases there is not room to 
hang weights from the flywheel, in which 
case a brake of the type shown in Fig. 
4 is applicable. The heavier tension is 
measured by the platform scales, being 
transmitted from the rope end by a 
lever L, having equal arms. The fulcrum 
is preferably a triangular piece of steel 
in order to avoid friction, but may be a 
pin, as shown. The handwheel is used 
to make fine adjustments of the load by 
tightening the rope; the turnbuckle may 
be used for coarse adjustments. 

In Vol. 16 of the Transactions of 
the American Society of Mechanical Engi- 
neers is described a rope brake with 
which the difference of tensions is meas- 
ured directly; that is, only one scale 
reading is necessary. Fig. 5 is a modi- 
fied form of this brake. The ends of 
the rope are attached to the cross pieces 
CC of a wooden frame which rests on 
a platform scales: If a handwheel is 
not conveniently obtained, a nut will 
serve the purpose for adjusting the rope 
tensions. It is important that the stops 
SS be provided to prevent the lifting of 
the framework, if it is possible for the 
engines to reverse. It should be noted 
that the weight of the frame should be 
carefully determined with the ropes de- 
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tached, and this weight subtracted from 
the readings taken during operation. 

Another brake of this type, suitable for 
small torques and high rotative speeds, 
is shown in Fig. 6. The wedge is used to 
adjust the tensions, and the net tension 
is measured by a single spring balance. 
The radius ‘o be used in calculating the 
horsepower should be measured as 
shown, The weight of the block, wedge, 
etc., should be subtracted from the scale 
readings, if the brake is held by the bal- 
ance from above, and added to them if 
below. 

In Fig. 7 is shown a brake by which 
the thrust on the scales is kept low by 
the use of a brake arm F, the ends of 
the rope being fastened to the cross 
pieces CC. The arm is hung on the fly- 
wheel by the short ropes H H, and the 
thrust is measured by a platform scales 
through a strut S. The radius for use 
in the horsepower formula is as shown. 
This brake has the advantage of fitting 
various sizes of flywheel with a change 
only in the length of the rope. 

The weight of this brake is not bal- 
anced; that is, some of it is recorded 
on the platform scales. This must be 
determined and subtracted from the 
gross readings of the scales in opera- 
tion. To find the unbalanced weight, the 
brake may be removed from the flywheel, 
its strut end supported as in use and 
its flywheel end on a knife edge or small 
pin placed at the point Z which, when the 
brake is adjusted, is just over the center 
of the shaft. The rope should be en- 
tirely disengaged. With this arrange- 
ment the scales will indicate the unbal- 
anced weight of the brake. 


WATER COOLING 


Generally, if a brake load is to be 
carried by an engine for any length of 
time, some provision must be made to 
withdraw the heat generated by the fric- 
tion to prevent the rope charring or 
catching fire. This is usually accom- 
plished by feeding water into the trough 
formed by internal flanges on the rim 
of the flywheel or pulley to which the 
brake is attached. The water is flattened 
against the inside of the rim and retained 
there by centrifugal force. Usually, an- 
other pipe with a scoop-like entrance is 
arranged to withdraw the heated water. 
Very often, however, this is unnecessary, 
since, if boiling is allowed, the water 
supply may be adjusted so as to equal 
the evaporation; that is, evaporation dis- 
poses of the water without allowing the 
rope to get too hot. If the flywheel is 
not too small for the power absorbed, 
this means of disposal will be found ef- 
fective. 

Air radiation sometimes provides am- 
ple cooling when the brake puliey is 
large in comparison to the power ab- 
sorbed. This is particularly the case 
when the brake load is to be applied for 
a short time only. 
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Some safeguard is needed generally 
to prevent the rope from slipping off the 
pulley. The rope, like a belt, tends to 
run to the center of a crowned pulley, 
and where only a single or half turn 
is used on such @ pulley no other pro- 
vision need be made to keep it on. For 
large powers, where a number of ropes 
are necessary, it is well to provide some 
other means to accomplish this purpose. 

An externally flanged pulley will do this 
simply; if one is not available, blocks 
like that shown in Fig. 8 may be fitted to 
the rope. This shows a block suitable 
to a single turn, or less, of double rope. 
Fig. 9 shows a block which may be used 
with a rope arrangement such as is repre- 
sented diagrammatically by Fig. 10. This 
permits opposite motion of the ropes rr 
from that of rr’ when the whole rope 
stretches. Enough of these blocks should 
be fastened to the rope to hold it se- 
curely to the wheel. 

Except for light powers, it is better to 
use double rope, as this provides more 
surface to resist wear without altering 
the desired relation of the tensions. Fig. 
10 shows 1% turns of double rope where- 
by the relative values of the tensions 
on the tighter and slacker sides are the 
same as would be obtained by a single 
rope wound in 1% turns. 

It is preferable to attach the device 
for adjusting the rope tension to that 
end upon which the tension is smaller, 
namely, the end which points in the di- 
rection of rotation. The preference is 
made because, the force being less, it 
requires less effort to change it. 

If two spring balances are used the 
springs should be of different stiffness; 
otherwise their vibrations are likely to 
synchronize and a chattering will result. 


THE DESIGN OF ROPE BRAKES 


The design is usually adapted to the 
size of pulley or flywheel at hand. It is 
first necessary to ascertain if the avail- 
able pulley is large enough, if water 
cooling will be required, or if air cooling 
will suffice. For this information the fol- 
lowing rule may be used: 

Multiply the width of the wheel face 
in inches by the velocity of the wheel 
rim in feet per minute and divide by the 
horsepower to be absorbed. If the 
quotient exceeds 900, air cooling will do. 
If it lies between 400 and 900, the brake 
should be water cooled. If it is less than 
400, a larger wheel should be used. 

This rule is due to Flather (see 
Flather’s “Dynamometers”) and is in- 
tended to proportion the parts of wooden 
block prony brakes. The rubbing sur- 
faces of this type of brake are much 
larger than those of the rope dynamom- 
eter; nevertheless, the rule also applies to 
the latter type. This is probably due to the 
fact that the radiating surfaces in the 
two types are about the same. With the 
rope brake, the heat generated by the 
friction is quickly transferred from the 
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limited contact surface to the adjacent 
parts of the rim,.where it finds ample 
opportunity for radiation. 

In order to determine the size and 
number of ropes to use, there must first 
be found the net force which the brake 
must handle; that is, the force which will 
be indicated upon the scale, or the dif- 
ference of the forces if two scales are 
used. To find this: 

Multiply the horsepower by 5250 and 
divide the product by the radius of the 
wheel in feet and the number of revolu- 
tions per minute. The final quotient will 
be the net tension. 

It is well here to emphasize the mean- 
ings of the terms “net force” and “rope 
tensions.” The net force is the effective 
force overcome by the engine. The rope 
tensions are the forces existing in the 
ends of the rope and their difference 
equals the net force. The tension in the 
tight end of the rope is therefore greater 
than the net force, and the rope must 
be strong enough to carry this tension. 

The relative values of the rope ten- 
sions depend upon the number of turns 
around the wheel and the condition of 
the rubbing surfaces. Table 1 gives quan- 
tities that, will reduce the calculations for 
design in the general case. 


Ratio of Ratio of 
Number of Greater Tension Greater to 
Turns of Rope’ to Net Force Lesser Tensic 
; 1.40 3.51 
i 1.18 6.59 
1 1.09 12.3 
1; 1.05 23.2 
1} 1.02 43.4 


TABLE 1 


The data apply to well worn manila 
rope on smooth pulleys. This table gives 
the ratios of the brake forces for vari- 
ous numbers of rope turns. From it is 
seen, for instance, that with a half 
durn, the greater rope tension is 1.4 
times the net force and 3.51 times the 
lesser tension. It follows that to find 
the greatest tension resisted by the rope: 

Multiply the net force by the figure 
in the second column of Table 1, corre- 
sponding to the number of turns in the 
first column. 

Using this result, a suitable rope to 
carry the load may be selected from 
Table 2. This gives the working strength 
of good manila rope of three strands. 
These values agree well with the data 
given by Flather, Reuleaux and the 
American Manufacturing Co., a factor of 
safety of about five being used. The 
rope is listed according to its largest di- 
ameter. 

Diameter, Inches Working Strength, Pounds 
4 300 

450 

700 

1000 

1300 


1700 
2100 


OR ee we mm 


TABLE 2 
Take, as an example, the design of a 
rope brake of the type shown in Fig. 5 
for a 50-hp. engine having a flywheel 
5 ft. in diameter and an 8-in. face, and 
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The velocity of 


running at 200 r.p.m. 
the rim is then 


3.1416 x 5 x 200 = 3141 ft. per 
minute 


Using the rule for cooling, 
Width of face X velocity 8 X 3141 __ 





= 503 

Horsepower 50 
Since 503 lies between 400 and 900, 
water cooling is necessary. Using the 


rule for the net force, 
5250 X horsepower _ 





Net force = Radius X r.p.m. 
5250 X 50 7 
See ae == S25 bb. 
735x207 9" 


If one turn of rope is used, then, from 
Table 1 the ratio of the greater tension 
to the net force is 1.09. Therefore, 


Greater rope tension = 1.09 x 525 = 
572 Ib. 


From Table 2 it is seen that two '%2- 
in. ropes would carry this load satis- 
factory, since the working strength would 
be twice 300 Ib. But, to resist wear, 
it is better to use rope at least 5¢ in. in 
diameter except in the case of small pow- 
ers. For this brake one 34-in. rope would 
do, but two %-in. ropes are selected 
for convenience in fastening the blocks. 

For a brake of the type shown in Fig. 
7, the calculation of the rope size is the 
same as that just given, but the thrust on 
the brake scales will be less than the 
difference between the rope tensions in 
the inverse proportion of the distances 
of these forces from the shaft center. 
For instance, if a brake arm of 7.5 ft. 
were used with the brake in the preced- 
ing example, the thrust on the scales 
would be 


== 17 


lb. 


ww 
on 


? 
525 X = 


If the tensions are to be measured 
separately as in the type of the brake 
shown in Fig. 4, the capacity of the ap- 
paratus measuring the greatest tension for 
the engine in the example must be at 
least 572 Ib. If a scale of this capacity 
is not available, the arms of the lever 
may be made of unequal length to reduce 
the force measured. The value of the 
lesser tension is found by dividing the 
greater tension by the ratio given in the 


third column of Table 1, thus, 
572 
Lesser tension = 2 46.5 lb. 
which determines the capacity of the 
spring balance shown in Fig. 4. 
The third column of Table 1 is com- 


piled from the well known belt formula 
which is also applicable to ropes; that is: 

Ratio of tensions equals the number 
whose logarithm is 2.73 times the product 
of the coefficient of friction and the num- 
ber of turns. 

For the coefficient of friction, Unwin 
gives the value 0.28 for ropes on flat 
pulleys, and Flather uses a number some- 
what higher. These figures, however, 


apply to the conditions of rope drive. 
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Experiments to determine the coefficient 
of friction of well-worn rope on a smooth 
pulley indicate that it is a quantity which 
varies markedly with the velocity between 
the rubbing surfaces and with the rope 
tensions. From these experiments it ap- 
pears that an average value of the quan- 
tity is 0.4, and this value wes assmed 
in compiling the table. 

The second column of the table was 
found by the relation: 

Ratio of greater tension to net force 
equals ratio of rope tensions divided by 
the ratio of rope tensions minus one. 


USEFUL FoRMULAS 


These formulas for finding the ratios 
of the brake forces will enable one to 
design a brake the conditions of which 
are not included in Table 1, as, for in- 
stance, would be the case if the wheel- 
rim surface were rough enough to make 
reasonable the assumption of a higher 
value of the coefficient of friction than 
0.4. 

In conclusion, it may be well to em- 
phasize the fact that the rope brake, in 
general, is readily adaptable to given 
conditions. A selection from the types 
described may be governed entirely by 
the consideration of the materials at 
hand; or, if a superior product is wanted, 
the rope brake may be designed to he 
quite equal to, and often better, than 
other dynamometers in refinement, ac- 
curacy, convenience and cost. 








A Simple Planimeter 
By REGINALD HARRISON 


Draftsmen often require the areas of 
irregular cross-sections in order to cal- 
culate the weight of castings. The follow- 
ing shows how to calculate the area of 
any irregular figure with an ordinary pair 
of beam compasses, with | per cent. error 
at the very worst, and practically always 
with an error of about 0.5 per cent. 

The compasses must have a sharp 
chisel-pointed pencil with the chisel 
point exactly in line with the beam of 
the compasses. Take as an example the 
casting shown in Fig. 1, which is the 
cross-section of an end bracket for a 
small dynamo or motor. First fix on a 
point A, which is roughly the center of 
gravity of the section. A good method is 
to cut the shape out in cardboard and 
balance it on the point of a pin, but this 
accuracy is not required as it does not 
seem to affect the accuracy of the answer. 


THe Use oF THE BEAM ComPASsrs 


Draw through A two lines at right 
angles to each other at 45 deg. with the 
vertical axis. Now set the beam com- 
passes to any distance (10 in. will be 
found most convenient), place the needle 
point of the compass on A and the chisel 
point on X and perfectly parallel to AX. 
With the needle point trace out the fig- 
ures either way round, say, for example, 
from A to B and from B to C, D, E, F, G, 
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H, J, K, or, in other words, the outline of 
the section, and back again to A. Hold 
the needle firmly to the outline of the 
area traced and permit the chisel point 
to travel freely. When this has been 
done and the needle point has arrived 
again at A, the chisel point will have 
moved to a point Y (without being in- 
fluenced in the slightest). Then the area 
of the figure equals the distance XY, 
multiplied by the distance AX, or A = 
10 XY sq.in. 

Most pencils in beam compasses are 
detachable in order to use ink for tracing. 
It is more accurate to make a special 
chisel point of steel, as shown in Fig. 2, 
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A SIMPLE PLANIMETER 


instead of the pencil point, as it is rather 
difficult to set the chisel point of a pencil 
exactly in line with the beam of the com- 
passes. 

In the case of indicator diagrams or 
areas it is more convenient to make the 
distance AX equal to the base of the dia- 
gram. Then the distance YX is the aver- 
age height of the diagram or curve quite 
as accurately as the area was given, be- 
cause the mean height of any irregular 
figure is its area divided by its base. 

In the case of electrical drawing office 
work, this method will be found very use- 
ful for finding the area of air passages 
through the machine, as well as calcu- 
lating weights. 








In a report presented to the Institu- 
tion of Mechanical Engineers, in connec- 
tion with alloys of aluminum and zinc, 
it is pointed out with regard to the me- 
chanical properties of aluminum-zinc al- 
loys that it is sometimes thought that 
they are particularly weak under the ac- 
tion of vibratory stresses and shock. 
The results of experimental research do 
not confirm this previously held view; 
exhaustive tests under shock and alter- 
nating stresses clearly show that these 
alloys are not abnormally weak in this 
respect, and that in effect they exhibit 
properties which are in normal corres- 
pondence to their general mechanical be- 
havior. 
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Making Elliptical Miter Gears 
By FRANK Burcess* 


About 20 years ago a very puzzling 
problem in gear making was presented to 
me. It was necessary to make a pair of 
elliptical miter gears as shown in Fig. 1, 
in which the shafts must be at right an- 
gles, but the planes of the pitch ellipses 
were at a decided angle to axes of the 
bevel gears. 

This involved the problem of making 
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Fic. 1. A Pair oF ELLIPTICAL BEVEL 
GEARS 
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Fic. 2. Layinc Out ELLipTicAL CONES 


metal patterns, and of machining the 
castings so that the hole in the hub would 
be at the correct angle to have the gears 
run properly and in mesh during the en- 
tire revolution, despite the decided wobble 
which occurred under these conditions. 


MAKING THE METAL PATTERNS 


Ordinary elliptical gears are cut on 
machines especially adapted for this pur- 
pose, or by methods which have been 
established in various ways. One of 


*Proprietor and general manager, Bos- 
ton Gear Works. 
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these methods was described by Warren 
E, Thompson, in Vol. 32, Part 1, page 
137. This shows a method which is more 
than ordinarily correct for such purposes. 

This method, however, is entirely im- 
practicable for conical elliptical gears, 
and it was, therefore, necéssary to de- 
vise a special method to cover this partic- 
ular case. The first step was to cut a 
set of solid conical elliptical blanks, which 
would be a frustum of a cone as shown 
in Fig. 2. 

After giving the matter very careful 
consideration, it was decided that it would 
be practically impossible to cut these 
gears by the usual method. A happy 
thought suggested the making of the first 
set to be used as patterns in the same 
way as a pair of standard, miter gears car. 
be used or a pattern with the pitch diam- 
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Fic. 


eter being equal to the average minor 
and major diameters of the elliptical cone. 


SHAPING THE GEARS 


The pair of miter gears, having the 
pitch diameter mentioned, were turned 
and cut and then bored out from the 
backs, so as to leave only a thin shell 
supporting the teeth, as can be seen in 
Fig. 3. These ring gears were then care- 
fully forced over the elliptical cones, 
which had been carefully worked out in 
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These patterns, consisting of the brass 
tooth ring, mounted on the hard-wood 
center, and having the hubs at the correct 
angle, were then sent to the foundry to 
have the castings made. 


A CHEAP DRILLING Jic 


The next difficult step was to insure the 
holes of the cast-iron gears being drilled 
at the correct angle so that the gears could 
be mounted on the shaft for correct run- 
ning. One of the metal patterns already 
referred to was taken to the drilling ma- 
chine on which the hubs were to be 
drilled. 

An arbor of the same size as the hole 
in the pattern hub was placed in the 
chuck of a drilling machine and accurate- 
ly trued up. Then one of the metal pat- 
terns was placed on this as shown in Fig. 
4, and a half iron box placed beneath it, 
this box having lugs by which it could 
be fastened to the drilling-machine table. 

It was then an easy matter to fill this 
box with babbitt metal in such a way as 
to form a perfect mold around the metal 
pattern, a core being placed so as to pre- 
vent the babbitt from running where it 
was not wanted. 

The pattern was then lifted out, and 
with the babbitt metal still clamped in the 
exact position, it was an easy matter to 
use this as a jig for the castings to be 
drilled, it being impossible to put them in 
so that the hole would not come at the 
right angle. This resulted in the gears 
being machined very cheaply, and running 
in an entirely satisfactory manner. 





An Automatic Nut Tapper 


A special automatic nut-drilling and 
tapping machine, designed and built by 
the Elgin Tool Works, Elgin, IIl., is shown 
in Fig. 2, and detailed in Fig. 3. 

It was made for “loop nuts” of the 
kind shown in Fig. 1. When being tapped 
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Fic. 4. BABBITT JiG TO HOLD FoR DRILLING 


hard wood, and in this way they were 
given the correct shape of the finished 
gear. 

It was then necessary to attach the 
hubs at the correct angle, so that the two 
shafts would be 90 deg. apart, and at the 
same time maintain a proper meshing of 
the teeth all the way round. 

After considerable experimenting it was 
found that the angle shown in Fig. 1 
would permit the gears to run best on the 
testing machine, and the first important 
step in the process of manufacturing 
these gears was accomplished. 





Am MACHINGST 


Fic. 1. DETAILS OF Loop NuT 


the sides A and FP are pressed together. 
After the tap is withdrawn and the pres- 
sure released, the natural spring in the 
metal tends to offset the two halves of 
the hole a little; and when the nut is 
screwed on, it tends to jamb and lock 
on the screw or bolt. 

Turning to Figs. 2 and 3, the machine 
is seen to have a notched dial for the 
feed and two vertical spindles, one for 
drilling and the other for tapping. As 
one faces the machine, the dial revolves 
counterlockwise. 

The nut blanks are fed into the notches 
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Fic. 2. AUTOMATIC NUT-DRILLING AND TAPPING MACHINE 
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Fic. 3. DETAILS OF AUTOMATIC NUT-DRILLING AND TAPPING MACHINE 
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by hand, pass behind a guard, at the 
right in Fig. 2, and are brought individu- 
ally under the first, or drilling spindle. 
During this operation the blank is pinched 
by the spring-controlled lever C. Succes- 
sive indexing then carries the drilled 
blank to a position under the second 
or tapping spindle. Here it is pinched 
by the lever D while being tapped. 

In order that these levers may give 
equal pressures they are carried back 
between the columns of the spindles and 
have a stiff helical spring inserted be- 
tween their ends. See Fig. 3. The ten- 
sion in this spring is regulated by a span- 
ner nut. 

The spindles are driven by round belts 
from a system of grooved pulleys, best 
seen in Fig. 2. Running across the back 
of the machine is a worm-driven cam- 
shaft, which controls the indexing and 
spindle feeds. Each spindle is fed in- 
dependently from its cam, operating 
through a plunger connected to one end 
of a simple lever fulcrumed in the spin- 
dle column and yoked about the spindle 
itself. 

The dial-indexing mechanism is at the 
left. In front is a roll E pressed ‘into 
the notches by a spring to hold the dial 
when the indexing pawl F is disengaged, 
and to act against this pawl in holding 
the dial firmly. The pawl is cam-actu- 
ated. 

Attached to the plunger that feeds 
the tapping spindle is a lever G, Fig. 3, 
that pushes the finished nuts through a 
hole in the table of the machine into 
a pan beneath. 

The direct drive of the tapping spindle 
is through a pair of cone clutches. The 
feeding lever is yoked to the female mem- 
bers. These are integral with the spin- 
die pulleys, which revolve in opposite 
directions.. The vertical motion of this 
lever alternately drives and reverses the 
spindle. 








The U. S. Geological Survey reports 
a considerable increase in the production 
of borax for 1911 over that of 1910. The 
production for last year was 53,330 short 
tons of crude material, valued at 51, 
569,151, and the 1910 production was 
43,357 tons of crude material, valued at 
$1,201,842. California furnishes almost 
the entire borax product of the United 
States. The mineral is principally cole- 
manite, a borate of lime. The product 
as mined varies widely in its content of 
anhydrous boric acid. 

Borax was first commercially produced 
at Borax Lake and Lake Hachinhama, 
by evaporation of the lake water, but the 
method was supplemented by recovering 
the mud from the bottom of the lake 
and washing out the contained borax 
crystals. The production of borax for 
1911 was the largest in the history of the 
United States, except that for 1906, when 
the output was 58,173 short tons. 
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Rapid Turning with Multiple Tools 


Although the principle of turning with 
multiple cutting tools is not new in an 
sense, it is not as well understood as it 
should be. But is not enough to merely 
use multiple tools, they must be dis- 
tributed intelligently and the work must 
be properly supported or the saving in 
time will be more. than offset by the 
reduction in quality of work. And while 
the modern method of finishing cylin- 
drical work seems to be tending toward a 
rough turning, to within a reasonable 
limit and the finishing by grinding, im- 
proper turning will result in a piece of 
work which is neither true nor accurate 
and which will require altogether too 
long a grind. 

The examples which will be shown 
here, are gathered from various sources, 
on both sides of the Atlantic, and include 
quite a variety of work, such as auto- 
mobile, milling machines and textile ma- 
chinery. 

The worm shaft shown in Fig. 1 con- 
tains a number of diameters and gives 
opportunities for a number of tools to be 
used simultaneously. The upper view 
shows the short end of the work shaft 
being turned from the solid and the let- 
ters shown on the various tools show the 
work performed by each. As soon as the 
first tool A has turned the large diameter 
A, the steady rest is brought into play 
and takes the thrust of the tools on all 
subsequent operations, In the mean- 
time E and C is sunk into the work, turn- 
ing the diameter E and facing the tapered 
shoulder C. The other tools are also 
at work and the different diameters turned 
at the same time. 

The piece is then reversed, the roller 
Steady rest being moved so as to sup- 
port the large diameter in its new posi- 
tion, and the tool set-up shown in the 
lower view used to finish the longer 
end of the piece. Here we have seven 
diameters in addition to the round corners 
at O, and the tapered portion K. The 
rounded shoulder is produced by the tool 
O, while tool K, controlled by the form 
slide of the taper attachment, produces 
K at the same time the plain portions 


are being turned. 
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Editorial Correspondence 





Examples of a large variety of 


work in which economical re- 
sults have been accomplished 
by the use of multiple tools in 


the lathe. 


ican 


Fig. 2 shows a vibrator roll for the 
English linotype machine, this being made 
up from forged ends firmly screwed into 
steel tubing. After centering the end so 
that it will run as true as possible, the 
first operation is to turn off three sup- 
porting bearings or spots, as shown at 
the ends and in the center of the tube. 
This allows for the roller steady rest and 
supports the whole piece, while being 
turned. The spotting is done by the two 
tools shown, the turning of the tube be- 
ing done by the tool 77, the turning and 
facing tools are shown in position set 
for the diameter which they control and 
require no explanation. 

The illustration shown in Fig. 3 is a 
somewhat unusual job for this kind of 











tooling, being a milling-machine spindle 
for a good-sized machine. The first 
point is to spot the center for the 
Steady rest, as shown at S, and then the 
tools set, each in a different carriage 
made up the turning of the different di- 
ameters. Each tool shown turns the di- 
ameter bearing a corresponding letter, the 
tool in the taper attachment taking care 
of the taper bearing on the end of the 
spindle. 

The spindle is then reversed as shown 
in the lower cut, the various diameters 
turn the shoulder space and the oil 
grooves turned, as well as the angular re- 
cess made at the end of the main bear- 
ing. 

Fig. 4 shows the way in which a pulley 
shaft of a textile machine is handled, or 
the different diameters, and it will be 
noted, includes the preliminary spotting 
in the center, so that the roller steady 
rest can be applied before anything else 
is done. It also shows how the distance B is 
turned at the same time the longer dis- 
tance D is being machined, and how the 
tools are arranged, so that there shall be 
no lost time on account of the varying 
diameter. These are points which come 
up from time to time and are improved 
both by user and maker as experience 
shows a better and quicker way to get the 
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work ot:. The same method of saving 
time is shown at H, in the lower view, 
where the corresponding tool.takes care 
of the reduced diameter without loss of 
time. 

The back side of the shoulder N is 
made by the tool F, being fed straight 
into the work to the desired depth, this 
space also providing a starting place 
for the tool C. The other side of the col- 
lar is handled by the straight side of 
the cutting tool D. 

As a contrast in size, we may come to the 
baby-carriage axles,shown in Fig. £, which 
is turned from the solid bar 1 in. in di- 
ameter. In view of the explanations 
of the set-up for the preceding pieces, 
this is hardly necessary in this case, the 
functions of the various cutting tools be- 
ing readily seen by noting the shape of 
the tools and their relative position. The 
roller steady rest is very important on 
small work of this kind, and the use of 
the taper attachment is also again brought 
out. 

It will be noted in all of the cutting 
tools that the large round nose which 
has been advocated in so many cases, has 
been abandoned, except in such cases as 
a large fillet is desired at the end of the 
cut, as in A of Fig. 5. It has been found 
that the side-cutting tool, having plenty 
of top rake and comparatively little clear- 
ance, removes metal with the least power 
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and with correspondingly less stress on 
the piece being cut. These tool layouts 
have been supplied by the Fitchburg Ma- 
chine Tool Co., of Fitchburg, Mass., to 
different customers for handling the work 
shown in their Lo-swing lathe. 





A Polar Slide Rule 
By Geo. F. SUMMERS 
A general plan of a slide-rule, designed 
to reduce computations to a minimum, 
is shown in Fig. 1. Fig. 2 is a section 
of it on a larger scale. 
The rule is about 37 ft. long and in 


Index. 


(Transparent CelluJoid) 
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the form of a spiral to make it com- 


pact. Instead of using linear distances 
to perform the addition and subtraction 
of logarithms, angular distances are used, 
making it a “polar” slide-rule, much 
after the pattern of the commercial rule 
known as the “omnimeter.” 

Six laps were chosen for the rule 
proper because six divides evenly by two 
and three; the upper part of the rule, 
therefore, has three laps for squares, 
and a third scale of two laps was added 
for cubes. It is evident that if, in the 
computation, it is necessary to square, one 
has only to consult the “square” circles 
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Fic. 5. TURNING A BABY-CARRIAGE 
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and proceed. The same with cubing and 
the reverse for the roots. 
LAYING OUT THE RULE 

To lay out the rule, the sum of the 
six circles was divided into 10,000 equal 
(angular) parts and the numbers laid off 
with a book of logarithms. Thus 101 was 
laid out 43.214, 102 was 86.002, etc. 
The entire circle was not divided into 
small parts, of course, but was divided 
into five parts only, one of which was 
subdivided, and so on down. The work- 
ing divisions were carried out to a radius 
of about three ft. to make them easier 
to work to. ; 

In the making of this rule the following 
interesting experience developed: The 
figures should be consecutive to avoid 
errors in reading; thus, 140, 141, 142 and 
not 1400, 1410, 1420. The divisions 
should be tenths, hundredths, etc., and not 
some tenths and some fifths. In print- 
ing the rule three prints were taken, two 
positive and one “reversed.” A _ posi- 
tive was used for a rule and the centers 
were cut from the others—one positive 
and one negative—for the slides. An 
ordinary pin was used for the bearing. A 
piece of celluloid was found convenient 
for an index, a line scratched on it and 
filled with ink serving as a guide to carry 
the operator from one scale to another. 

In successive multiplications from the 
same point the positive “slide” is used, in 
successive divisions, the negative one. 
Such a rule will be found somewhat of a 
disappointment for general use, because 
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it is too complicated. It has its place, 
however, in the making of tables, where 
one has occasional values and wants to fill 
in between. 

To illustrate, and incidentally to see 
how far the rule may be trusted, suppose 
we are making a table for the loads for 
helical springs..Given the diameter of the 
wire as y% in., the formula then is 1198 
- pitch diameter of coil. We measure 
forward on our rule about half a lap to 
1198, as shown by a circle, Fig. 2, then 
starting at zero on the negative slide, 
measure backward a little over two laps 
to 2.1875, say, which is the pitch diam- 
eter for the outside diameter of 2% in., 
which is shown by a circle. This leaves 
us, on the rule, the difference between 
the logarithm of 1198 and the logarithm 
of 2.1875, which corresponds to 547.6 
Ib. In this way we read off, without 
shifting the rule, all the values for the 
‘s-in. wire for the different values for 
the diameter of the coil, thus: 

Load by com- 


Outside diameter Load by our 


of coil rule. puting. 
1+ 737.1 737 .2 
2 709.7 709.2 
26 684.4 684.6 
2} 61.1 661.0 
24 639.0 638.9 
24 618.3 618.3 
24 5O8.8 599.0 
2i 580.7 580.9 
2y 563.7 563.8 
2 5AT 6 5AT 7 
oh 532.3 532.4 


From the above we see that the rule 
may be trusted to three places only. 








A Polishing Machine 
By E. A. Dixie 


The machine shown in the halftone 
was built several years ago by the Frick 
Co., Waynesboro, Penn., for use in its 
shops. It was at first intended for grind 
ing and polishing the flat surfaces on 
Corliss-engine cylinders, which the com- 
pany was building at that time. These 
cylinders were rectangular in shape on 
the outside and required a great deal 
of polishing. The field of the machine’s 
usefulness has since extended, so that at 
present it is used for a wide variety 
of work." 

The base A can be made to rotate by 
means of bevel gearing when cylindrical 
work, such as the cover H, is being pol- 
ished or ground. The table B is mounted 
on A and turns with it. the wooden 
block C is bolted to the strap D, which 
is secured by piping and bolts to the 
stationary plate E. The block C is used 
as a “heel” when a polishing stick and 
emery cloth are used. 

The abrasive wheel is shown at F. 
The spindle for the emery wheel runs in 
a quill, which has a certain amount of 
vertical adjustment by means of the con- 
trolling handle G. The bracket / is pivoted 
on the member O, which is raised or low- 
ered to suit the work. The bracket J is in 
turn pivoted on the bracket J. Rope drive 
is provided for the grooved pulley M 
through the idlers K and L. Mounted 
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A PoLISHING MACHINE 


on the same shaft with M is a pulley 
which drives the spindle through the flat 
belt N. The machine is very flexible. 








Meeting of Mechanical 
Engineers in Germany 


Plans for the meeting of the American 
Society of Mechanical Engineers with the 
Verein Deutscher Ingenieure, in Leipzig, 
June 23-25, 1913, are already under way. 
The committee of arrangements appointed 
by the Council, consisting of Col. E. D. 
Meier, chairman, John W. Lieb, Jr., vice- 
chairman, Dr. W. F. M. Goss, Charles 
Whiting Baker, Major William H. Wiley, 
and Dr. Alexander C. Humphreys, presi- 
dent, and Calvin W. Rice, secretary, ex- 
officio, have opened negotiations with 
several steamship companies, and report 
that very reasonable figures can be ob- 
tained, despite the fact that the meeting 
is to be held during the height of the 
season, provided a sufficient number of 
members participate. By chartering an 
entire steamer demands varying from 


the most luxurious to the simplest and 
most economical can be adequately met. 
An early expression from members of 





the society with regard to their intention 
to participate is greatly needed by the 
committee in order that further prepar- 
ations may be made at once. 

Letters received indicate the great in- 
terest felt by German engineers, manu- 
facturers and officials in the proposed 
visit and more definite arrangements and 
further invitations from many cities and 
plants are contingent only upon the num- 
ber and composition of the party. Besides 
Leipzig, where the joint meeting takes 
place, many other points are on the alert 
to give the American engineers an oppor- 
tunity to see the advances made in the 
profession and the growth of cordiality 
toward Americans generally, which is not 
confined to any one point. Places which 
it is tentatively proposed to visit are 
Hamburg, where there will be an oppor- 
tunity to visit the greatest shipyards in 
Germany; Munich, with a reception by 
the Prince of Bavaria; Berlin, visiting the 
industrial plants, and by special arrange- 
ment the Castle of the Kaiser at Pots- 
dam; Essen, where there will be a recep- 
tion by Krupp von Bohlen, Stuttgart; 
Diisseldorf, Cologne, Frankfort, Mann- 
heim and Heidelberg. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 


a 





A Triple Thread Screw 
Machine Job 


Double threading is common enough 
in screw-machine practice, but it is sel- 
dom that a job comes up which requires 
three different threads on the same piece. 
Such a screw is shown in Fig. 1, and re- 
quires the cutting of three different 
threads; that is, two outside threads and 
a tapped hole. The work is completed on 
a Brown & Sharpe No. 0 automatic screw 
machine, and is made of x screw stock. 


> 


futott and fh, 
r 





speed for the threading operations. Left- 
hand drills are used, as is often neces- 
sary on tapped work, to avoid drilling on 
the slow forward speed required for tap- 
ping. 

The order of operations is given in 
the table below. Notice that the drills 
are cutting on the fastest speed, 1800 
r.p.m., and the threading is done on the 
slowest speed, 300 r.p.m. 

In Fig. 2 is shown the set of cams. The 
three-thread lobes are similar in size and 
shape, although they are designed to cut 
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Fic. 2. CAMS FOR TRIPLE-THREAD WoRK SHOWN IN Fic. 1 


This represents one of those cases 
where the choice of speeds is diffi- 
cult,. making it necessary on this job to 
use a three-speed countershaft attach- 
ment. This third speed attachment most 
readers are familiar with. It consists of a 
belt-shifting rod, which extends from the 
machine to the countershaft. The speed 


of this job for the stock is rather high 
and the speeds for drilling a little low, 
but the combination gives a desirable 





30-, 32- and 64-pitch threads. Clearance 
is allowed at 61 to 64 on the cam circle 
to allow the threading die to be revolved 
out of the way before the cross-slide 
tools come forward to position, also the 
clearance from 98 to 0 is required to al- 
low the cutoff tool to clear the stock be- 
fore it is fed out. 

Fig. 3 shows a screw ordinarily re- 
quiring turret operations on both ends, 
but this class of work may be completed 





—— 


on the Cleveland 34 automatic screw ma- 
chine by using the thread-rolling attach- 
ment, which is fastened to the cross-slide 
in connection with the cutoff tool, the 
roller which forms the thread passing un- 
der the stock. In this manner the two 
outside threads may be cut or rather one 
rolled and the other cut, and the small 
hole may be tapped, as this end is toward 
the turret. 


Chicago, III. S. Nevin Bacon. 








Casting Lead Laps 

In the shop where I am employed we 
use a number of lead laps for whetting 
chisels; these are of the shape shown 
in Fig. 1. It has always been the custom 
to cast these laps in the iron mold shown 
in Fig. 2, and with results not at all satis- 
factory. This was due to the fact that 
the body of the lap, which had many 
holes, had to be drilled out and then 
Furthermore, it required 


filled with lead. 
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CASTING LEAD LAPs 


frequent facing off, and sometimes re- 
melting, all of which increased the cost of 
maintaining the laps. 

The holes were caused by the cooling 
of the surface of the lead to the solidify- 
ing point, while the interior was stil) fluid. 
This trouble was overcome by cutting 
away a part of the side and drilling a 
hole in the bottom of an old mold, then 
inverting it over the mold to be filled 
with the hot lead, and introducing a gas 
flame by means of the burner shown in 
Fig. 3. 

In this process, the flame should be 
applied long enough to thoroughly heat 
the mold before pouring, otherwise the 
lap may be flaky. The lead may be 
melted in the mold or poured in from a 
crucible. In any case the gas should te 
kept burning at a temperature high 
enough to keep the top of the lap fluid 
until the balance has solidified. 

Anderson, Ind. J. O. BeNerIeL. 
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Gasoline Engine 
Pistons 

The tools shown herewith are for ma- 
chining the piston in Fig. 1, on which a 
few dimensions are given. The castings 
are first chucked and the open end faced 
and bored to size in the ordinary way. 
They are then placed in the jig shown in 
Fig. 2, with the open end placed over the 
boss A. The binding screw B is tightened 
and the center drilled and countersunk 


Machining 
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machinery steel, with the grooves for the 
tool carefully milled in, a little under the 
tool-steel size, so that the tools can be 
ground to fit after hardening. All of the 
tools on the job should be of special 
high-speed steel. The cutting speed for 
roughing should be 80 ft. per minute 
and for finishing, 60 ft. The pistons 
should be allowed to season two or three 
days, after the roughing is done, before 
they are finished. 

A fixture made to screw on the lathe 








Fit Lathe Spindle FIG. 3 














TooLs FOR MACHINING 


in the little hub cast for the purpose 
on the end of the piston. 

This jig is made in two pieces, as 
shown, to facilitate machining the locat- 
ing shoulder A. The base is first ma- 
chined on the bottom, then reversed, and 
bolted to the lathe faceplate; the other 
side is then faced and the projection A 
turned. The other part of the jig is then 
attached while it is still in place on the 
faceplate and the hole for the bushing is 
bored. This insures the busning and the 
projection A being in perfect alignment. 

The fixture shown in Fig. 3 is adapted 
to be screwed onto the nose of the lathe 
spindle. In operation the piston casting 
is slipped on the part A, and the tail 
center’ run up into place, the tongue B 
doing the driving as shown. 

A turret tool holder, which is placed 
on the slide. rest and also carries the 
tools for all of the turning operations is 
shown in Fig. 4. The tool A faces the 
closed end of the piston first, running 
down into the‘little hub a short distance, 
so that it can be easily cut off, then 
roughing down the outside to within + 
in. of the finished size. Tool B is then 
swung into position and the finish cut 
The three tools at C are then 


run across. 
placed in position and the grooves 
roughed out, Finally the tools D 


are swung into place, and the grooves 
finished. 


This tool holder should be made of 
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PISTONS 


spindle for cross-boring the pin hole is 
shown in Fig. 5. I do not believe that 
a job of this kind can be done as well 
on a drill press, as the hole will almost al- 
ways be out of square,no matter what pre- 
cautions are taken. As will be seen, the 
cap A for holding the bushing is hinged 
to the body B by means of the straight 
pin C. The piston is slipped into the fix- 
ture against the bottom and the taper 
pin D is driven in. A drill held in the 
turret is run through the bushing, and 
the latter is then pulled out and a fin- 
ishing reamer run through. The facing 
tool, Fig. 6, is brought into position with 
the facing cutter A out of place. After 
the bar has been slipped into the hole 
in the piston, the tool A is placed in posi- 
tion through the open end of the piston 
and th. key B is driven down slightly 
to push the pin C into the recess in the 
cutter, thus holding the tool firmly while 
the inside bosses are faced off. 

A gage for setting the piston in the 
fixture, Fig. 5, in the correct position rel- 
ative to the hubs on the inside of the 
piston, is shown in Fig. 7. The prongs A 
extend down in the piston over the hubs, 
and the piston is turned until the line at 
B coincides with a similar mark on the 
jig, Fig. 5. The taper pin is then driven 
in, clamping the piston in place, as 
shown in the illustration. 

C. A. ROoGeErs. 

Des Moines, Iowa. 
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Undercutting Tool tor Circu- 
lar Slots 


In designing a set of tools, for a semi- 
automatic screw machine, I came across 
a case of machining a circular, undercut 
slot, which at first sight, appeared quite 
a difficult proposition owing to its small 
dimensions. 

The slot in question, full size; is shown 
in Fig. 1. A square slot was first cut 
with a straigth tool. This was followed 
by a special undercutting tool, as shown 
in Fig. 2. The body A of this tool was of 
cast-iron and had a shank, to fit the tur- 
ret or tailstock of the screw machine. 
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Fic. 1. SLot TUBE MACHINED 


This shank was offset an amount equal 
to the radius of the slot circle B. 

The body had two slides, one on each 
side, to suit the tool holders C and D, the 
slides being set at an angle of the under- 
cut desired. The tool holders had a rack 
milled on the inside of each in mesh with 
a gear E, operated by the scalloped hand- 
wheel F. 

The gear was placed in a central pe- 
sition between the slides, being in mesh 
with both tool holders, so that a right- 
hand movement of the handle advanced 

















Fic. 2. UNDERCUTTING TOOL FOR CIRCULAR 
SLOTS 
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‘the tool holder C and withdrew the tool 
holder D, while a left-hand movement 
produced an opposite motion. Each tool 
holder was fitted with an adjustable-stop 
setscrew G at the rear end; also with the 
strip H and setscrews for taking up wear 


we oe 








FIG. 4 
Final Operation 
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UNDERCUTTING CUTTER 


in the slides. The tools J] were made 
from high-speed steel, and were clamped 
in the tool holders by pinching together 
the slotted ends of the holders with 
the screw J. 

Fig. 3 shows the first operation and 
Fig. 4 the final operation on the piece. 

Providence, R. I. FRANZ SCHMIDT. 








Using a Fly Cutter to Advant- 
age 
The use of fly cutters for form milling 


seems to be a thing of the past, judging 
from the absence of this practice at the 






FIG.1 End Partition of 
Turbine Diaphragm 


FIG.2 The Fly Cutter 





UsiING A F_y CuTTeR TO ADVANTAGE 


present time. Provided the number of 
pieces to be machined warrants it, this 
form of cutter is lower in cost and makes 
it possible to operate on a greater num- 
ber of pieces than the form cutter, and 
its use is often to be preferred. This 
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preference is due to either or both of the 
following reasons: 

The number of pieces may be such 
that, taking into consideration the differ- 
ence in initial cost of the two forms of 
cutters, and ascertaining the difference 
in cost between the two systems of mill- 
ing, we find that the fly cutter is the 
cheaper. ; 

The difference in time is another fac- 
tor. The manufacture of a form cutter 
of simple shape requires from 8 to 10 
hours, while the fly cutter can be made 
in from ‘% to 1 hour. 

The end partition of a diaphragm for a 
multi-stage, axial-flow, steam turbine is 
shown in Fig. 1. The fly cutter is shown 
in Fig. 2. The cutter A is a flat piece of 
high-speed steel with the form accurately 
made to a template and then hardened 
and ground; B is the bar with taper end 
to suit the miller. 

The end of the bar is tapped for a 
square-head screw which holds the cut- 
ter firmly in position. The cutter has a 
recess which, when using the cutter, gives 
the three-point contact and prevents chat- 
ter. 

It was found that we could take a good 
liberal chip with the tool and give a good 
surface—an important factor in the re- 
duction of friction losses of the gasses. 
Each section was different in contour and 
the ten stages gave 20 different cutters. 

Estimates were solicited for form cut- 
ters for these shapes from one of the 
leading makers of small tools, and the 
average price submitted for each cutter 
was $18. We made the fly cutters in our 
toolroom for 50c each. These cutters, 
like the form cutters, keep their shape, 
face grinding only being necessary to 
keep them sharp. 


New York, N. Y. RoBERT MAWSON. 








A Work-Assignment Chart 


In most shops there are times when 
it is necessary for the foreman to be 
out of the room, and during his ab- 
sence one of the workmen may run out 
of a job. It is to overcome such a condi- 
tion that I had the chart shown made. 

The material is wood, and the chart is 





A WoRK-ASSIGNMENT CHART 


fastened in a conspicuous place in the 
shop. The men eegch have a number, 


which is duplicated on the chart. Under 
each number is a partition, in which the 
work each man is to take up next is 
placed. This enables him, as he finishes 
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the work he is engaged on, to obtain 
his next assignment, irrespective of the 
presence of the foreman. 


Brantford, Can. WILLIAM GIBBS. 


Sand Hole Drilling Machine 


A simple ratchet drill for use in plug- 
ging sand holes in gasoline-engine cyl- 
inders or air pumps is shown herewith, 
and answers the purpose admirably for 
adaptability and speed. 

This handy little teol is fitted with a 
drill of suitable size for the wire solde- 
used by electricians. When sand holes 
are manifest in a cylinder, even in the most 
out-of-the-way places and otherwise too 
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A SAND-HOLE DRILLER 


unhandy to get at this tool can be used 
and with hand-pressure feed, by a suit- 
able lever, set to press against the 
rounded end of the spindle. A _ wire 
handle is used for the pawl. This should 
be long enough to suit the deepest cylin- 
der. After drilling the holes can be 
plugged with the wire solder. 
W. FiscHer HOLL. 
Chicago, III. 








Improved Slot-Head Screws 


Everyone who has ever used slotted 
screws knows the trouble caused by the 
slipping of the screwdriver. The illus- 
tration shows how this may be ovefcome. 

The screw, Fig. 1, could be easily made 
in quantities without much difficulty in 
manufacture. This form of screw would 
increase the cost but in a very trifling de- 
gree. The head would have greater re- 
sistance to shear by torsion. 

The driving force in this type is applied 
at the extremity of the circumference 
of the head. The extreme depth of the 
groove at this point would be greater than 
usual, giving an added hold. There is 
no reason either why two slots only 
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should be used. Three would be an im- 
provement. 

The driver in Fig. 2, by reason of this 
change from two to three slots, could be 
inclined to a greater degree, thus giving 
greater torsional power. It could be 
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IMPROVED SCREW SLOT 


either a special rolled section or a three- 
locked blade, assuming, of course, that 
three slots are used. 


London, England. A. L. HAAS. 








Supporting Clipper Blades 
While Grinding 
The halftone shows a simple device for 
holding hair-clipper blades while sharp- 
ening. 





SUPPORTING CLIPPER BLADES WHILE 
GRINDING 


As I had a great deal of trouble in 
grinding clippers without breaking them, 
I made this device, which can be strapped 
to the table of a surface grinder or held 
on a magnetic chuck. 

It consists of a block of cast iron or 
steel with plaster of paris cast around the 
teeth, thus each tooth is supported in 
such a manner that it cannot break. By 
drilling several small holes in the block 
the plaster of paris will hold firmly. Care 
in removing the plates after grinding 
makes it possible to use the one cast 
for scveral plates. 


St. Johnsbury, Vt. R. C. DAvieE. 








Cutting Off Rods in the 
Screw Machine 


Our small shop found it quite expen- 
sive to cut off 8-, 10- and 12-in. rods in 
the hand screw machine. It was desired 
to place this job on an automatic machine 
but none appeared to be available. We 


did not have an automatic cutting-off 
machine. 


The screw machines we had 
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were of the five-hole turret variety, which 
would not allow the long rods to be fed 
out a sufficient length. 

The engraving shows an attachment 
which was placed on one of these ma- 
chines after the turret had been removed. 


\ 
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length to accommodate the work, and 
carrying the necessary number of stops 
as shown. Each stop consists of a block 
B, the clampscrew C, the feather D, the 
gage pin E and the spring F. These stops 
are set in the correct positions by meas- 


© 
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ADJUSTABLE SCREW-MACHINE STOP FOR LONG Robs 


In attaching the device the bar A is 
fastened to the carriage of the machine 
by screw holes which are already there. 
Screwed to this bar is the holder B which 
should have different sets of screw holes 
for different lengths of rods, as shown. 

The attachment is used both as a stop 
and support for the weight of the rod. 
This support reduces the size of the burr 
when cutting off. The stop, which also 
carries the weight of the bar, is seen at 
C. It is secured by the setscrews D and 
may be adjusted for length in the holder 
E, which is a Brown & Sharpe standard 
floating holder minus the shank. This 
floating holder may be quickly adjusted 
to line up with the work. 

New York, N. Y. D. A. NEVIN. 








Adjustable Gage for Piercing 
Dies 


It sometimes is necessary to pierce a 
number of long strips with a row of holes 
that are irregularly spaced. In such cases 
the following gage will be found useful: 

It consists of the bar A of sufficient 
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AD] USTABLE GAGE 


urement and the work is gaged against 
each pin in succession. 

The spring F is light enough to permit 
the weight of the work to press the pin 
down out of the way when the work is 
laid over it to engage a pin farther along. 

Philadelphia, Penn. W. ALTON. 





Hardening Gears Without 


Distortion 

Having a lot of gears for automobile 
transmissions to case-harden, and being 
instructed to keep them from warping 
as much as possible, we used the follow- 
ing method with fine success. 

We preheated the gears in a gas forge, 
bringing them to a dull red (about 1350 
deg. F., then boiled them in cyanide of 
potassium for one hour, quenching di- 
rectly from the cyanide bath in fish oil, 
the oil being kept cool by circulation. 

The gears came out hard to a depth 
of about 0.025 in., and ran as quiet as 
before hardening. The holes in the gears 
shrank slightly, about 0.0005 in. on an 
average. 


New Britain, Conn. W. C. Betz. 
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August 22, 1912 


AMERICAN MACHINIST 


323 





Discussion of Previous Question 


Referring to letters and articles previously published 








Screw Jacks for Lifting 


The screw jack described in Vol. 36, 
page 952, seems to be a considerable im- 
provement on the usual style with the 
uncovered screw. However, some of the 
means of producing it, and the design 
itself, could be to some extent improved, 
by slight modification. 

With respect to the method of molding, 
the writer of the article recommends that 


instead of stepped. This tube could be 
run in the bearings of the core-striking 
machine or frame. This would obviate 
the necessity for such a long guide print, 
as, if a hole be left in the top part, as 
shown, by means of a rod, the core could 
be guided to a central position as the 
top part was lowered. 

The pattern would be made with a 
draw-through the print C, as shown by 
the dotted line, fitting into deep hole. 



















































































it be molded vertically with the base in the pattern. It would be advisable to 
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up, stating that the joint would be made 
at the rounded edge of the base (that 
is, the joint A, in Fig. 1), and that it 
should be “run” at the bottom of the 
mold to avoid the risk of “washing.” 

If run at the bottom of the mold it 
will be an awkward matter to make the 
runner and gate unless there is a joint 
at this point as at B. There is no objec- 
tion whatever to an extra joint in a deep 
mold; in fact, there are advantages other 
than expediting runner making. These 
are the conveniences for cleaning out 
the mold; the convenience in finishing 
the mold surface, and the possibility of 
using a pair of standard shallow box parts 
for the top and bottom, a middle part be- 
ing used to suit the piece molded. 

Another point to which attention might 
be drawn is the fact that the air-vent 
tube in the core is not open at the top, 
thus compelling the air to travel down- 
ward and thence through the floor. There 
seems to be no objection to carrying the 
core right through, as shown in Fig. 1. 

In the size in question, the hole in 
the base might readily be 1% in., which 
‘would allow a 1'%4-in. core, and a tube 
(for which 7-in. cold-drawn tubing 
would be admirable) parallel throughout 


SCREW JACKS FOR LIFTING 
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make a disk runner-head to prevent the 
metal from being poured directly down 
the runner, and the runner itself might 
be stepped, that is, the down portion 
broken from the same vertical line at 
the top joint and connected at the joint 
by a cross-gate. 

The chief advantage in the suggested 
change of supporting the core lies in the 
possibility of changing the method of 
molding from a comparatively awkward 
hand job to a purely machine or plate job. 

At least three, perhaps four molds 
could be made by the method suggested 
by Fig. 2, in the time of one by the old 
method. The pattern would be made in 
halves and the halves mounted sym- 
metrically about the center line of the 
pins of the box parts. The plate would 
have two holes drilled to let the box pin 
A with, say, a freedom of 0.010 to 0.015 
inch. 

A special pin B would be made a push 
fit in the plate, but a free fit in the hole 
in the box part. The box parts would 
have a pin in one lug and a hole in the 
other. Two parts would be rammed up, 
one having the gate and runner, the other 
without. After ramming up one part, the 
pin in the plate would be transferred 


to the opposite side. The plate could, of 
course, be arranged for any type of mold- 
ing machine and the output would be 
increased enormously. 
Francis W. SHAw. 
Manchester, England. 





Length and Diameter of 
Spring 

If I understand P. Steiner’s question in 
Vol. 36, page 531, it is his desire to ob- 
tain formulas which will give answers to 
similar problems rather than the answer 
to this particular problem. Looking at 
it in this light I offer the following so- 
lutions of the various parts of the prob- 
lem with. the reasonings and derivations. 


dad = 1% or diameter of arbor, 

r = 3.5 or revolutions of arbor, 

t = sy» or thickness of spring, 

n = Number of coils in open spring, 

L =Total iength of spring, open 
wound, 

L, =Total length of spring, tight 
wound, 


= Outside diameter of open spring. 
D is given as the outside of the open 
spring because the case to contain it must 
be large enough to contain the. extra 
length of spring required to span the 
open space occurring between close- 
wound spring and the case, or the open 
spring and the arbor. This must be 
added to L also. There is also an al- 
lowance to be. made for fastening the 
ends and to insure a full movement of 
the arbor; but as these are questions to 
be settled by design and application they 
are ignored in the formulas submitted. 


L = (d+3 nt) mn 
L, = [d+ (n+ r) t])4(n +r) 


the 
the 


These. values for L are based on 
fact that D will be smallest when 
space between the open spring and the 
arbor equals the space filled by the 
spring. I believe this will be easily seen 
if the value n (from the formula to be 
given) is increased or decreased when it 
will be found that an increase causes 
the value of 2 nt, or the space occupied 
by the thickness of the spring, to in- 
crease faster than the open space be- 
tween the inside of the open spring and 
the arbor, or vise versa. 

L=t 
(d + 3nt) en=([d+(n+r)t)e(n+1r) 

As pi appears as a multiple in both 
sides of the equation it is cancelled. It 
is then cleared as follows: 
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dn + 3n°%t = dr - n't + 2ar + dr+rt 





2: — 2art = dr + rt 
: _ dr+r%t 
n-—nr=> 21 
squaring and extracting root 
y? dr + vz. ® 
nr +" . = a 4 


,- [EE 
ee +5 


These formulas being based on the 
fact that the open space between the oper 
spring and the arbor = 2nt. D becomes 
d + 2nt + 2nt = d + 4nt. 

These formulas may now be placed in 
the order in which they will be used. 


om [tHe + 























L = (dad + 3nt) tn 
D=—d+ 4nt 
1.25X3.54+3.5?Xsy , 3.5? , 3.5 
-, 2X 5 s 3 
4.375 + 0.383 12.25 , 3.5 
* ie el 
———— 3.5 
n=] 79.19 + > = 8.9 + 1.75 = 10.65 
D = 1.25+ 4 x 10.65 x ss = 1.25 + 
1.37 = 2.62 
L= (1.25+3*x 10.65 « ss) 3.1416 


x 10.65 = 75.24. 


These formulas are not suitable to ex- 
treme cases such as watch and clock 
springs where the coils are wound eu a 
comparatively small arbor, as in these 
cases the inside coils fail to open full. 
A spring ss in. thick wound on a 14%-in. 
arbor seems pretty close to the limit, but 
I believe it will work. 

W.°H. WEBSTER. 


Cincinnati, Ohio. 








Theta Tubing 


The article in Vol. 36, page 551, entitled 
“Manufacturing Theta Tubing,” reminds 


me that I applied for a patent for similar 
1897. 


tubing as far back as 
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Two DESIGNS OF FOLDED TUBING 


I wrote a description of the semi-auto- 
matic machine I designed for making this 
tubing. This description appeared in Vol. 
28, Part 2, page 402, over the nom de 


plume E. A. Dixie. 
I merely intended the tubing as a re- 
inforcement at the joints of bicycles. 


In 
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my application I also covered a number 
of other shapes, among which were, I 
think, the two shown herewith. 

New York, N. Y. __E. A. SUVERKROP. 





Adjustable Turk’s Head 


In Vol. 36, page 799, there is an ar- 
ticle entitled, “An Adjustable Draw 
Plate.” A subsequent article on this 
same subject shows a turk’s head for 
which many advantages over the adjust- 
able head are claimed. As I have manu- 
factured these turk’s heads at various 
times for a period of 20 years, I wish to 
say a few words in regard to their his- 
tory and use. 

If my memory serves me right, the first 
turk’s head was made by Henry Blundell, 
of the firm of Henry Blundell & Co., 
Providence, R. I., about 25 years ago. 
The rolls were made and adjusted on prac- 
tically the same principal as the one de- 
scribed by Mr. Hamilton. 

This was used for a number of years 
and was superseded by an adjustable roll 
turk’s head, designed and patented by 
Frank Mossberg, of the Frank Mossberg 
Co., Attleboro, Mass. The distinct ad- 
vantages being set forth as follows: 

In the original turk’s head only one 
thickness of wire could be drawn, this 
wire could vary in width as much as that 
of the wide roll, but the thickness must 
be the same at all times, also the wire 
must be rolled approximately correct in 
the miil, the turk’s head acting merely 
ac a sizer. This was found to be-a big 
disadvantage as every thickness of wire 
required a set of rolls and under the cir- 
cumstances was quite expensive. 

To overcome this difficulty the adjust- 
able turk’s head was developed with the 
rolls so placed that they can be easily ad- 
justed for any width or thickness with- 
out changing rolls. By this method the 
loss of time in changing and the neces- 
sity for having extra rolls was eliminated. 

Mr. Hamiltor claims a wider range for 
the turk’s nead described by him over 
the adjustable draw plate described by 
Mr. Fay. 

Having been connected with these par- 
ticular tools from the crude beginning 
and seen them gradually perfected to a 
highly efficient tool, I am of the opinion 
that the adjustable draw plate described 
by Mr. Fay is superior in all respects to 
the turk’s head described by Mr. Ham- 
ilton, but am still willing to be convinced. 

Wakefield, Mass. A. F. Horton. 








The Influence of Handling on 
Machine Production 


At page 161, Vol. 37, of the AMERICAN 
MACHINIST, was a short but pithy article 
under the above heading showing how 
one factory manager was guilty of the 
absurd claim that it took a machine 
nearly one day to do a job when only 55 
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minutes was consumed on the work. This 
is a good opportunity to trot out my pet 
hobby, “Machine Recorders.” If one of, 
these simple instruments had been con- 
nected to this machine the chart would 
have shown the exact condition of things 
and the manager saved the humiliation of 
letting a stranger come into his factory 
and expose such an unbusinesslike state 
of affairs. Aside from this the money 
loss that presumably had been going on 
for a long time would have been caught 
and saved. It is safe to say that the 
cost of the trip of the president of the 
machine company to uncover this loss 
was more than enough to have installed 
a half dozen recorders. 

The article speaks of this as probably 
an “exceptional incident.” This is not so. 
Here is one that is worse. In a large 
factory the punch-press department was 
getting out a certain line of punchings. 
Working overtime it was unable to meet 
the demand. After the rush was over it 
was discovered that a punch press suit- 
able for the work, but rather inconven- 
iently located had been idle for over a 
month. 

Any superintendent, if you can get his 
confidence, will tell you stories of wasted 
time almost unbelievable, and will also 
tell you how impossible it is under the 
present system of supervision to prevent 
it. 

GeorGeE F. Carb. 


Fort Wayne, Ind. 





Aluminum Solder 


Some time ago it was decided to make 
aluminum match plate patterns for a 
number of our castings, but before mak- 
ing them it was necessary to be sure that 
some method could be found of soldering 
to these patterns to take care of any 
small changes that are necessary from 
time to time. After trying several sold- 
ers that are on the market with no suc- 
cess, we came across the following for- 
mula which gave satisfaction: 1 part 
phosphor tin, 1 part zinc, 1 part beeswax, 
1 part black tin. 

First melt the phosphor tin and then 
the zinc, mixing it well. After the bees- 
wax has been thoroughly stirred in, add 
the block tin. Great care must be taken 
in melting the phosphor tin or some of it 
will be lost. 

A \%-inch bar of brass was soldered to 
an aluminum casting in the following 
manner. The aluminum was first well 
cleaned and then heated until it would 
melt the solder. The solder was then 
rubbed on, thoroughly tinning the sur- 
face. The brass bar was tinned with or- 
dinary half and half solder. The two 


parts were clamped together and the joint 
was heated until the solder started to 
flow. 
This joint stood several severe tests — 
without any indications of giving way. 
Hartford, Conn. 


E. BUCKINGHAM. 
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Two Interesting Turbine Jobs 


The illustration shows an interesting 
view of a low-head turbine, built by 
the Harrisburg Manufacturing & Boiler 
Co., Harrisburg, Penn., for mountainous 
regions in South America, where it was 
necessary to transport all machinery on 
the backs of mules. This necessitated 
limiting the weight of the heaviest piece 
to 200 Ib., which accounts for the num- 
erous sections shown in the turbine cas- 
ing. 

Enough of the upper part of the casing 
is removed to show the working parts and 
make their operation clear. Water enters 


the spiral from the right through the 30- 
in. inlet and is admitted to the bronze 
runner in the center through 12 wicket 
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gates, each being controlled by an arm 


on the upper end, as can be seen. These 
arms are all operated by the encircling 
ring, which is moved by the governor 
so as to admit more or less water to the 
runner, according to the speed or power. 
The pointer at the upper side of the ring 
indicates the position of the wicket gates 
from the outside. 

The whole diameter in this case is 6% 
ft., while the runner is 34 in. in diameter 
and at 300 r.p.m. it generates 110 horse- 
power. 

Another interesting piece of work from 
the same shop is shown in Fig. 2, where 
a double-inlet turbine is being turned 
and faced by tool-carrying arms having 
star feeds at the outer edge. These 
flanges are riveted to the sheet-steel 
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Fic. 2. Borinc A DOUBLE-INLET CASING 





A 110-HP. TURBINE IN SECTIONS 
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shell and are being machined on a large 
Niles boring machine. 


The Two Schedules of 
Flanged Fittings 


Two standards for flanges and flanged 
fittings are now before the public. The 
“U. S. 1912 Standard,” evolved by the 
American Society of Mechanical Engi- 
neers and the National Association of 
Steam and Hot Water Fitters, was pub- 
lished at page 433, Vol. 36. 

In the accompanying table the light 
figures reproduce this schedule and 





‘the heavy-face type opposite gives the 


variations found in the “Manufacturers 
1912 Schedule,” which was adopted July 
10 and is to take effect Oct. 1. 

For the standard fittings it may be 
noticed thmt the greatest variation occurs 
in the dimensions for the long turn el- 
bow and for tees, crosses and laterals. 

For tees and crosses with reducing out- 
lets from 9 in. up, the societies vary the 
center to face of outlet dimension from 
the standard only when the branch out- 
let is 8 in. in diameter and under. From 
4% in. to 8 in. in the laterals a varia- 
tion is made for all reductions below 
4 in., and from 9 in. up, a reduction to 
8 in. or under calls for a different length 
from center to face of outlet. The face- 
to-face dimensions of the fittings are 
maintained, but not so in the manufac- 
turers’ schedule, which is given under 
the societies’ figures in these cases in 
the heavy-face type. 

No dimensions for laterals 1, 144, 1%, 
26, 28 and 30 in. in diameter are given 
by the manufacturers, nor do they in- 
clude any figures for Y-fittings, as these 
are regarded as special and are made 
to suit conditions. On the other hand, 
they give a set of dimensions for re- 
ducers, while the societies rule that the 
face-to-face dimension shall be equal to 
the diameter of the larger flange. The 
manufacturers’ figures on reducers -are 
given in the table. For the societies’ 
tabulation on Y-fittings reference may be 
made to the issue referred to. 

More variation occurs among the extra- 
heavy flanged fittings and particularly 
among the larger sizes and the fittings 
reducing on the branch. The same plan 
of tabulation was followed and the com- 
parison should be interesting, as it shows 
at a glance the difference between the 
two standards. 

EXPLANATORY NOTES 


Some differences also occur in the ex- 
planatory notes accompanying the sched- 
ules. These will be evident from the 
following, in which the societies’ notes 
appear in Roman type, and the manufac- 
turers’ variations; wherever they occur, 
follow in italics. 

1. Standard or extra-heavy reducing 
elbows carry the same dimensions center 
to face as the regular elbows of the 
largest straight size. 
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Standard Weight Flanged Fittings. 
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2. Standard ‘or extra-heavy tees, 
crosses and laterals, reducing on run, 
carry the same dimensions face to face 
as the largest straight size. 

3. If flanged fittings for lower work- 
ing pressures than 125 lb. are made, they 
shall conform in all dimensions, except 
in thickness of shell, to this standard, 
and shall have the guaranteed working 
pressure cast on each fitting. Flanges 
for these fittings must be of standard 
dimensions. 

4. Where long-turn fittings are speci- 
fied, it has reference only to elbows, 
which are made in two center to face 
dimensions, to be known as “elbows” and 
“long-turn” elbows, the latter being used 
only when so specified. 

5. All standard-weight fittings must 
be guaranteed for 125 Ib. and extra-heavy 
fittings for 250 lb. working pressure, 
and each fitting must have some mark 
cast on it indicating the maker and the 
guaranteed working steam pressure. 

6. All extra-heavy fittings and flanges 
to have a raised surface ys in. high in- 
side of the bolt holes for the gasket. 

Standard-weight fittings and flanges to 
be plain faced. 

Bolts to be % in. smaller in diameter 
than the bolt holes. 

Bolt holes should straddle the center 
lines. 

7. Size of all fittings scheduled in- 
dicates the inside diameter of the ports. 
For the outside diameter of pipe use the 
corresponding size of the inside diameter 
fittings. 

7. Size of all fittings scheduled in- 
dicates inside diameter of ports except 
for extra-heavy fittings 14 in. and larger 
when the port diameter is % in. smaller 
than nominal size. 

8. The face-to-face dimension of a 
reducer, either straight or eccentric, shall 
be equal to the diameter of the larger 
flange. 

8. The face-to-face dimension of re- 
ducers, either straight or eccentric, for 
all pressures, shall be the same face to 
face as given in the table of dimensions. 

9. Square head bolts with hexagonal 
nuts are recommended. 

10. Twin ells, double branch ells, 
side outlet ells, side outlet tees and four- 
way tees, whether straight sizes or re- 
ducing, carry the same dimensions cen- 
ter to face and face to face as the regu- 
lar ells and tees. 

10. Twin elbows, whether straight or 
reducing, carry same dimensions, center 
to face and face to face, as regular 
straight size ells and tees. 

Side outlet elbows and side outlet tees, 
whether straight or reducing sizes, carry 
same dimensions center to face and face 
to face as regular tee having the same 
reductions. 

11. Bull-head tees or tees increasing 


on outlet will have the same center to 
face and face to face dimensions as a 
straight fitting of the size of the outlet. 
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12. Up to and including the 4-in. size, 
center to face and face to face dimen- 
sions of reducing fittings will be the same 
as that of a straight fitting of the larger 
opening. 

12. Tees and crosses 9 in. and down, 
reducing on the outlet or run and outlet, 
use the same dimensions as straight sizes 
of the larger port. 

Sizes 10 in. and up, reducing on the 
outlet, are made in two lengths, depend- 
ing on the size of the outlet as given in 
the table of dimensions. 

If the outlet is larger than that given 
in table, use dimensions of straight sizes. 

Lateral 3% in. and down, reducing on 
the branch, use the same dimensions as 
straight sizes of the larger port. 

Sizes 4 in. and up, reducing on the 
branch, are made in two lengths, depend- 
ing on the size of the branch as given 
in the table of dimensions. 

If the outlet is larger than that given 
in table, use dimensions of straight sizes. 

Y’s are special and are made to suit 
conditions. 

Double sweep tees are not made reauc- 
ing on the run. 

Steel flanges, fittings and valves are 
recommended for superheated steam. 

13. Pipe sizes 14 in. and over refer 
to outside diameter. 





Popular Fallacies Regarding 
Industrial Education 
By E. H. Fis 


Every new movement has carried with 
it misunderstandings as to its function 
and scope, that have retarded its true de- 
velopment and which have been only slow- 
ly laid aside. Technical education was long 
believed by laymen to be trade training. It 
was thought to be a short cut whereby 
the study of mathematics, science and 
languages could be made a substitute for 
the drudgery of long continued shop prac- 
tice and so constitute a royal road to 
learning. It required many years of dis- 
appointment, shared by graduates and 
employers alike, to discover that the tech- 
nical graduate is fitted to fill a place in 
the economy of industry, but not to fit 
all places. 

Manual training was also thought by 
the public to be trade training. It is un- 
necessary to tell the readers of this jour- 
nal that it was never intended to fit for 
that purpose, but was intended as a step- 
ping stone in the course of higher educa- 
tion. Nevertheless, the industrial world 
clung to the hope that it was to aid in 
the recruiting of their working forces. 

After half a century of hope that first 
one and then the other of these two forms 
of training would fill the need, is it pos- 
sible that this latest movement for indus- 
trial education will prove another disap- 
pointment? Will it likewise prove to be 
simply one more stepping stone to higher 
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education, or will it turn out to be a meth- 
od of fitting for some branch of human 
endeavor not yet suspected? The ques- 
tion should be faced fearlessly and the 
dangers should be canvassed openly. 


THE FALLACY OF THE GENERAL DEMAND 
FOR INDUSTRIAL’ EDUCATION 


One fallacy is the belief that there is 
some call for industrial education from 
those whom it will benefit, employers and 
employees. The national associations of 
eniployers appoint committees each year 
to consider this subject. Some one mem- 
ber, who can be persuaded to give a modi- 
cum of time, writes a report which is 
adopted and then promptly forgotten by 
all. For example, how many people can 
tell where the National Association of 
Manufacturers stands on this subject? 
How many can tell how last year’s stand 
differs from that of the year before? 
Ihe demand from employers is so far from 
being pronounced that many localities are 
deterred from entering upon any real in- 
dustrial education for fear that the labor 
leaders may kill it.. Prospective pupils 
and their parents say nothing that even 
the keenest ear can interpret as a de- 
mand for this form of education. 

Why, then, are we making such efforts 
to promote the cause? Simply because a 
considerable body of people, mostly so- 
cial workers, do see a need, which is 
shared by employers and employees, by 
the general public and by prospective stu- 
dents, which can only be satisfied by 
some form of strong, red-blooded train- 
ing for specific trades. Taken the coun- 
try over, this movement has had the sup- 
port of manufacturers and labor leaders 
so far as words go, but except in occa- 
sional instances, the support has ended 
with words. For example, Massachusetts, 
Started out only a few years ago to create 
a series of “independent” trade schools, 
today has only one, the one here in Wor- 
cester, that is really independent. The 
rest are all appendages of the public 
schools. In no other Massachusetts city 
have manufacturers been willing to take 
the responsibility for educational work 
of this nature. At least 90 per cent. of 
the so called industrial education of this 
country is already in the hands of the pro- 
fessional educator, with the manufacturer 
and workman paying the freight. Thiscould 
only be expected to result in misunder- 
standings, some of which I wish to dis- 
cuss at this time. 


THE FALLACY OF LUMPING ALL TRADES 
TOGETHER 


One of these is the tendency of the 
public to lump all trades together and 
assume that the problems of one are the 
problems of all. This is especially true 
of the workers in the field of vocational 
guidance. Only those who have practiced 
some one trade, or those who have had a 
very intimate contact with some form of 
industrial activity, appear to be willing to 
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see that the differences between the dif- 
ferent trades, and even between the prac- 
tices of different branches of the same 
trade, is as great as that between the dif- 
ferent professions. Some vocational guid- 


ers say that they are able to pick those. 


best fitted for the professions, those fit- 
ted for commercial work and then consign 
the rest of us to the scrap heap of in- 


dustry. 
Not long ago a man prominent in edu- 
cational circles claimed that given 


strength and good health, 90 per cent. of 
all boys could be taught any trade! Those 
who have been brought in intimate con- 
tact with any trade by working at it, or 
by having to pick men to work at it, real- 
ize that many different qualities of mind 
are needed even within the specialties 
into which most trades are even now di- 
vided. It is by no means impossible or 
undesirable for one man to learn several 
branches of a trade or two or more trades, 
but it is inevitable that he will be found 
to be more capable at some one specialty 
than at the others. 

Within the limits of the machinists’ 
trade, a man may very well be an excellent 
lathe hand, who could not acquire the art 
of scraping at all. The fact that one has 
acquired the art of running a milling ma- 
chine does not imply that he can be 
taught to operate a planer with any de- 
gree of skill. Nor does his ability to run 
that milling machine sufficiently well to 
secure him the highest pay in a textile- 
machinery shop guarantee that he could 
ever acquire the greater technical skill 
necessary for the proper handling of the 
same machine on tool work. 

In all these trades there are degrees 
of skill and dexterity and technical knowl- 
edge such that while one boy might learn 
several things well, no boy would be ca- 
pable of learning all the trades. 


ANOTHER FALLACY 


Another fallacy is the belief that men- 
tal ability, as shown by a grammar-school 
record, is no index to a pupil’s fitness to 
learn a trade. This belief results in the 
sending of boys to industrial schoels sim- 
ply because the grammar-school teacher 
has failed to reach them. It is true that 
occasional cases of this kind have been 
benefited by industrial-school training, 
but I believe that most such cases are 
the result of, and always indicate, in- 
competency somewhere in the grades. We 
must always bear in mind that the final 
test of these schools consists in the way 
their graduates fit into industrial life af- 
ter graduating. If we train a boy along 
the lines of the carpenter’s trade and 
send him out knowing that he is not really 
fitted for that trade as it is commercially 
practiced, we have done a number of 
reprehensible things; we have spoiled a 
boy’s life, we have wasted the commun- 
ity’s money, we have attempted to deceive 
an employer, and we have hurt our 
school. 
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Boys who have the making of skilled 
mechanics, and so far there are few 
schools that are attempting the education 
of any other kind, have a sufficient degree 
of application, persistance and willing- 
ness to follow leadership, so that they 
easily complete the work of the grammar 
grades, always supposing the teaching in 
those grades to be conscientiously done. 
These boys do their schoolroom work 
well in mathematics, science and draw- 
ing. They may be slack in languages, 
even in English, but then there are others 
who find themselves impatient at the re- 
straint imposed by English grammar and 
long to be allowed to just express their 
minds and then stop. 

Our experience in Worcester indicates 
that the boy who leaves school because he 
hates it has not the essentials of a skilled 
mechanic. To be sure, many boys prefer 
the lighter discipline of the manual-train- 
ing room to that of the class room, but if 
the playing at work of the manual-train- 
ing room is replaced by the real, tedious, 
protracted work of the shop, he prefers 
school again in many cases. That boys 
of 14 to 16 are not yet ready for the seri- 
ous life of shops is indicated by the fig- 
ures given by Dr. Hall, showing that 
these boys have from two to seven jobs 
per year, with, of course, vacations be- 
tween. 

The belief of some that boys entering 
industrial schools should be given an en- 
tire respite from class-room work for a 
few months, and that even then it should 
be so disguised as not to be recognized, 
may likely apply to vocations further 
down the scale. For example, it is known 
that many boys leave school to drive a 
team. The work has just about the right 
proportions of play, excitement, freedom 
and danger to appeal strongly to a boy 
who is minus every qualification for a 
profession or a skilled trade. For such 
boys an entire relief from anything sug- 
gestive of classroom work would undoubt- 
edly be desirable to keep them in school. 
It would seem to be a doubtful expedient 
except in such cases as experience may 
show that boys cannot otherwise be held 
in school at all. If found necessary, it 
rather strongly indicates that the method 
of the grammar schools needs modifica- 
tions. The prevalence of a desire to leave 
school that is so much talked about just 
now can be resolved into a dislike for pet- 
ticoat rule and a desire to earn money, 
neither of which has any connection with 
the curriculum. No one can make a sys- 
tematic business of visiting grammar 
schools without being struck with the en- 
thusiasm with which boys are taking up 
the very things they are being solemnlv 
told they cannot do in a trade school. 


THE FALLACY THAT ONLY SKILLED 
TRADES SHOULD BE TAUGHT 


Still another fallacy appears to follow 
the last directly. That is, the-belief.that 
we should teach only the skilled trades 
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and those which require long courses. 
In order that industrial education shall 
be sufficiently good to justify its exist- 
ence, it is necessary that it shall in some 
way touch every boy who is likely to be 
employed in the industries. 

It might be thought that a sweeper in a 
shop needed no training, but if one stops 
to think of the awkward efforts which 
these men make in sweeping around ma- 
chinery, how they sweep dirt backward 
and forward over the same space instead 
of in one direction, arfd the lack of 
thought they show in placing the piles of 
dirt, it will be seen that there is room 
for a short, direct and effective course 
for them. To be sure there is no corre- 
lated calculus, nor even arithmetic, but 
I can imagine a school without either. 

Another example; a teamster usually 
begins work as a stable boy. In an emer- 
gency he is sent out with a team. He 
learns the rule of the road from the 
traffic police or others and sometimes irate 
drivers. He learns to care for a sick or a 
lame horse at the expense of the horse. 
An experienced teamster has a large ac- 
cumulation of technical knowledge of 
wagons, horses and expedients for hand- 
ling heavy, bulky or fragile articles. This 
is well worth one’s time to study if only 
for the sake of discovering how much 
more service the schools could be to them 
if they were willing to be of use at all. 

It has been thought by some that the 
factory workers needed no help from in- 
dustrial education, that their work was 
so automatic that they could learn it at 
once and in the factory. Yet everyone 
knows that all factory superintendents 
pay larger wages to experienced help than 
to inexperienced, and that they dislike to 
“break in” new help. Anyone who has 
seen the remarkable work which Mr. 
Dooley has found it possible to do for 
these people in Lawrence and Lowell will 
realize plainly that there too is room for 
efficient training. I believe that the fact 
that a community offers training in any 
one trade makes it obliggtory that they 
should offer all that are extensively prac- 
ticed within that community. I am cer- 
tain that so soon as people begin to feel 
a helpful result from the training of 
these schools they will demand and get 
training for all vocations that can in any 
way be handled in a school. 

These are only a few of the fallacies 
which industrial education is carrying. 
They make a heavy burden. Is it not 
possible by public discussion to lighten 
the load? Of all things, it is necessary 
to arouse the interest of manufacturers 
and laboring men to the point where 
they will give active efforts to the conduct 
of trade schools. By this I do not mean 
that they can be expected to lay aside 
their duties sufficiently to become experts 
—that is for the men on the job—but I 
do believe that they should be on the 
school board and actively working on the 
broad, general policy of the schools. 
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The Page-Wilson Bill 


We have previously referred to the 
Page bill for Federal assistance to pub- 
lic industrial and agricultural education 
and have commented upon it favorably. 
It has since been rewritten and some 
details have been changed in ways that 
appear to us to carry possible dangers, 
of which the public should be warned. 
At all events no harm can come from 
their discussion. 

The present form of the bill places 
responsibility for the expenditure of some 
$13,000,000 per year upon the Secretary 
of the Interior, which, in this case, means 
the Commissioner of Education, assisted 
in a certain measure by the Secretaries 
of Agriculture and Commerce and Labor. 
In order that none of this money shall 
be expended for other than strictly in- 
dustrial and agricultural education, each 
state is required to submit a statement of 
the general principles which it proposes 
to follow in the expenditure of money as 
o “types of schools, location, courses 
of study, qualification of teachers, meth- 
ods of instruction, conditions of admis- 
sion and employment of pupils.” No 
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money can be obtained by the state unless 
this proposal meets the approval of the 
secretaries interested, except by appeal 
of that state directly to Congress itself, 
provision for which appeal is made in the 
bill. 

This portion of the bill is taken directly 
from the Massachusetts statutes of the 
acts of 1911, which went into effect only 
a year ago. Massachusetts has had since 
1906 three different sets of laws relating 
to this subject. At this rate by another 
year it will likely have still another. 

This scheme of approval in advance, 
followed up by inspection, is theoretically 
good. Practically it offers unlimited op- 
portunity for abuse. If this bill becomes 
a law, we fully expect that every state 
will get its pro-rata share of the money, 
as that seems to be one of the principal 
duties of congressmen. 

The commissioner will be practically 
compelled to approve almost every prop- 
osition made by the states, because he 
knows that he will become the target of 
congressional inquiry, which will result 
disastrously to him unless he has the most 
positive proof of actual misuse of funds. 

The purpose of the bill, which, in it- 
self, is laudable, will then be defeated 
by politics, which is just the very thing 
which should be kept as far as possible 
from these or any other schools. 

Again, it seems to us that the time is 
far from ripe for such power as this 
would give, if the political appeal were 
not preserved to be placed in the hands 
of any one man or set of men. Industrial 
education is in its infancy, there are no 
experts, because there is no one with a 
broad experience in successful work. 
There is a great and entirely honest dif- 
ference of opinion over the most funda- 
mental principles of the work. As yet 
there are no signs of any standard 
method being adaptable to varying con- 
ditions. 

It appears to us that the Federal gov- 
ernment is not safe in going further than 
to award certain sums of money to the 
different states for these purposes and 
demanding a strict accounting of that 
money and giving such publicity to the 
details of the expenditures that no state 
will dare to spend it otherwise than for 
the purpose for which it is appropriated. 
It might very well follow the original 
lead of Massachusetts and provide for 
the absolute separation of industrial 
schools from the established public 
schools. This feature has been aban- 
doned in Massachusetts, but its failure 
was brought about by a loose wording 
of the first law, which allowed school 
boards to appoint their own members as 


trustees of industrial schools. This could 
be effectually safeguarded, and if that 
were done, practically every object would 
be attained that is attempted by the pres- 
ent form of the bill. 





The Pipe Flange Situation 


The table shown elsewhere in this 
issue compares the different dimensions 
of the “U. S. 1912 Standard” and the 
“Manufacturers Standard” which they are 
endeavoring to force on users in place of 
the standard formulated and adopted by 
the American Society of Mechanical En- 
gineers, the National Association of 
Steam and Hot Water Fitters and the 
American Society of Heating and Venti- 
lating Engineers. 

Manufacturers and users of flanged 
fittings acknowledged that they were not 
suitable for modern conditions and a 
committee of the American Society of 
Mechanical Engineers endeavored to 
secure codperation from all sides in for- 
mulating a new standard which should be 
satisfactory to all concerned. Personal 
differences led the manufacturers to 
withdraw from this conference so that it 
became necessary for the committee to 
work without them. The schedules adopt- 
ed by the committee are the result of 
careful study on the part of some of the 
best steam engineers of this country and, 
as will be seen by a comparison of some 
of the points brought out in connection 
with the table, are more logical in every 
way than either the old standard or the 
compromise which is now proposed by 
the manufacturers. 

At the hearing before the Engineering 
Bureau in Washington the representa- 
tives of the manufacturers were unable 
to present satisfactory reasons for the 
adoption of their compromise standard 
so that all fittings used by the Engineer- 
ing Department of the U. S. Government 
will be in accordance with U. S. 1912 
schedule and eight manufacturers of 
such fittings have signified their ability 
to supply them whenever specified. 

It would be easier to understand the 
attitude of the manufacturers if they kad 
refused to change from their old sched- 
ule, but it is extremely difficult to see 
any reason for a compromise schedule 
which simply adds another barrier to the 
standardization of the appliances. 

The main contention of the manufac- 
turers seems to be that the U. S. 1912 
Standard requires heavier flanges than 
those adopted by the Society of of Ger- 
man Engineers in 1900 or those of the 
British Engineers. Even assuming that 
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the twelve years which have elapsed 
since the adoption of these standards 
has not shown the necessity for an in- 
crease, it seems a comparatively small 
point on which to base the infliction of a 
new standard upon the purchasing public. 

The standard length of fitting, regard- 
less of side outlet of the “U. S. 1912 
Standard” is unquestionably better and 
should have the support of all users. 
We strongly urge that orders for pipe 
fittings specify “U. S. 1912 Standards.” 


New PuBLicaTIONS 
SHORT COURSE IN GRAPHIC STATICS. 
By William Ledyard Catheart and J. 








Irvin Chaffee One hundred and 
eighty 6x7 lp -in. pages; 58 illustra- 
tions. Price, $1.50. Published by D. 


Van Nostrand Co. New York City. 


As the authors state, this book is 
largely a summary of similar portions of 
the previously published book “The Ele- 
ments of Graphic Statics.” However, quite 
a bit of new material has been added, in- 
cluding many good examples. 

The work consists of Force and Equil- 
ibrium Polygons; Trusses and Stress Dia- 
grams; Stationary Loads, Shears and 
Moments; Live Loads, Shears and Mo- 
ments; Center of Gravity Moment of 
Inertia; Friction. 

The work supplies a need of mechani- 
cal-engineering students who find in most 
of the recent books on this subject a 
broad treatment of the civil-engineering 
applications, but not much hint of how 
graphically to get at the solution of more 
purely mechanical problems. In this con- 
nection the examples appear to be of 
great value, as from them a student can 
see the working of the principle and more 
readily apply the principle to the work 
in hand. As a reference book or supple- 
ment to be combined with the course as 
ordinarily given in mechanics, this book 
should prove valuable. 


WISSENSCHAFTLICHE 
WERTUNG. (Scientific Automobile 
Evaluation). Reports I-V of the 
Laboratory for Power Vehicles at 
the Royal Technical High School, 
Berlin. By A. Riedler. 142 pages. 
8x11% in. 105 illustrations. Pub- 
lished by R. Oldenbourg, Berlin and 
Munich, Germany. 


A series of tests here begun is under- 
taken with an ambition which should 
commend it to the attention of all auto- 
mobile manufacturers. The author in- 
troduces it by criticizing the ordinary plan 
of estimating qualities of motor vehicles 
from running trials and chiefly at high 
speeds. Such tests are unreliable be- 
cause they are dependent upon accidental 
conditions and because they do not de- 
termine all the qualities of a car. For 
record-making purposes, too, there is a 
temptation to introduce specially con- 
structed cars, which do not represent the 
commercial product of their builders. 

Reputations are also affected by wild 
advertising claims, and designs of details 
are too much governed by fashion rather 
than by correct technical principles. The 
author’s purpose is to put automobile 
testing on the basis of a virtually exact 
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science by furnishing an objective, in- 
stead of a subjective criterion of com- 
parison, duplicating in the laboratory the 
conditions of practical service, and col- 
lecting data which shall form a relia- 
ble guide to future designing. The in- 
vestigations here reported form a begin- 
ning of this laudable work. 

A description is first given of the run- 
ning: stand and methods used in deter- 
mining the characteristics of an auto- 
mobile, such as motor efficiency, gear- 
ing losses, and tire slip, the effects of 
acceleration, etc. There are presented de- 
tailed reports of tests with three cars, a 
20-30 Renault, a 100-hp. Benz and a 75- 
hp. Adler, from which the author draws 
some tentative conclusions. 

The book, which reaches us in paper 
cover and the price of which we are un- 
able to state, is conspicuous for its dia- 
grams and its typography. 


ELEMENTS OF STRUCTURES. By 
George A. Hool. Bes poses: 6x9 in. 
143 illustrations text. In- 
dexed. Price, $1. Ts, Hill 
Book Co., New York, N. 


For several years the techioseiey Exten- 
sion Division of the University of Wis- 
consin has been giving correspondence 
courses with success. This book is the 
first textbook to be prepared for use in 
these courses. It has, therefore, been 
written for the home study of untrained 
men. Other books are to follow to ocm- 
plete the series. 

This one is divided into 13 chapters 
with these headings: General Consider- 


ations; Loads on Structures; Principles 
of Statics; Reactions; Shear and Mo- 
ment; Influence Lines; Concentrated 


Laad System—Algebraic Treatment; Con- 
centrated Load System—Graphical Treat- 
ment; Trusses and Truss Members; De- 
sign of Structural Members; Use of Steel 
Handbook; The Structural Shop; Shop 
Drawing. 

Each section is complete in itself and 
contains problems to be solved by the 
student. Chapter 13 is out of the or- 
dinary in a textbook, as it is devoted to 
an explanation of the material in a stand- 
ard steel handbook (the Cambria Hand- 
book is referred to) and to showing how 
such information should be used. The 
book appears to be especially well 
adapted for the limited field that it is 
intended to cover. 


KNOTS, SPLICES AND ROPE WORK. 
By A. Hyatt Verrill. 102 pages, 4%x 
6% in.; 148 illustrations in the text; 
indexed. Published by the Norman 
W. Henley Publishing Co., New York 
City. Price, s60c. 


In this book the author shows a large 
number of knots, hitches, splices, etc., 
with which he, no doubt, is familiar. It 
is, however, safe to say that the illustra- 
tions and text in many places will be 
found unintelligible to those not as well 
posted as the author. 

The expert, as well as the tyro, will 
find it difficult to see the difference be- 
tween Figs. 36 and 55. The illustration, 
Fig. 107, and description of making a 
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long splice could not be followed by a 
layman. The method of slinging a barrel, 
Fig. 148, is another example of a poor 
illustration. The uninitiated would im- 
agine that the rope sling takes the same 
twists on the back of the barrel as those 
shown at the front. [Illustrations for this 
kind of a publication should always show 
the whole of the rope or sling in either 
full or dotted lines. 


PERSONAL : 

A. M. Powell, president of the Powell 
Machine Co., Fitchburg, Mass., sailed, on 
Aug. 6, for an extended European busi- 
ness trip. 


E. Arnold, who has been chief me- 
chanical engineer of the Metal Products 
Co., Detroit, Mich., has resigned in order 
to become associated with A. O. Smith 
Co., Milwaukee, Wis., with whom he will 
act in a general consulting capacity. 


David S. Beyer, until recently chief 
safety inspector, American Steel & Wire 
Co., Pittsburgh, Penn., has become man- 
ager of the accident-prevention depart- 
ment of the Massachusetts Employees’ 
Insurance Association, Boston, Mass. 








OBITUARY 


Arthur B. Slade, for the past 25 years 
associated with the Prentiss Tool & Sup- 
ply Co., during the last two years in the 
capacity of treasurer, died on Aug. 9. 


Henry F. Donaldson, president of the 
Society of Automobile Engineers, and 
member of the automobile engineering 
firm of Donaldson & Tracy, New York 
City, died suddenly on Aug. 13, in his 
home in New York City. 


Charles A. Haney 


Charles A. Haney, vice-president and 
general manager of the Sloan & Chace 
Manufacturing Co., Newark, N. J., died 
on Aug. 10, after an extremely brief ill- 
ness. 

He was a native of Brooklyn, N. Y., 
born in 1867, and received a common- 
school education in New Haven, Conn. 
At the age of 14 he took up the machin- 
ist’s trade in the shops of George Gris- 
wold, in New Haven, and from that time 
until 1902 he was connected with a num- 
ber of typewriter and kindred manufac- 
turing plants in the varied capacities 
of tool maker, foreman and assistant sup- 
erintendent. Mr. Haney displayed un- 
usual ability in the development of ex- 
perimental work and was the inventor 
of several unique mechanisms. 

In 1902 Mr. Haney became vice-presi- 
dent and genefal manager of the Sloan 
& Chace Manufacturing Co., and to his 
keen mechanical perception and marked 
business and executive ability is directly 
traced much of its success since his con- 
nection with it. 

Mr. Haney is survived by his wife and 
two children. 
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Shop Equipment 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 
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Multiple Spindle Automatic 
Chucking Machine 
The halftone illustration shows this 


multiple-spindle machine as built by the 
New Britain Machine Cc., New Britain, 


trols the clutch for the power-feed drive 
which is located at the rear of the head, 
and also is connected with the clutch on 
the hand-feed mechanism at the front. 
When the handle is moved to throw in 
the power feed it disconnects the clutch 
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New BrRITIAN MULTIPLE-SPINDLE 


Conn. As our readers will recall, the ma- 
chine was originally known as the Pren- 
tice automatic, and, as formerly built, it 
has been fully illustrated in these col- 
umns. 

It is, therefore, unnecessary at this 
time to illustrate the machine again in de- 
tail, but it may be of interest to call at- 
tention to various modifications of de- 
sign as made by the present builders. 

The machine forming the subject of the 
engraving is known as “size 24,” and has 
four working spindles and a five-section 
turret chuck; the feed cam has a maxi- 
mum stroke of 7 in. The drive for the five 
spindles is now transmitted through the 
medium of a single pulley at the end of 
the head in place of the two pulleys which 
were originally applied to two driving 
shafts, and this single-pulley drive is rig- 
idly supported by an overhanging arm, 
which also serves as a tie for bracing the 
spindle housings against end thrust. This 
auxiliary support is a stiff casting of 
cored section, and is so secured to the 
housings as to eliminate liability of de- 
flection under the action of the cut. 

Immediately under the head will be 
noted the hand crank and spindle and 
worm gearing by which the camshaft may 
be operated by hand, during the setting- 
up process. The vertical handle con- 


AUTOMATIC CHUCKING MACHINE 


on the hand movement so that the crank 
does not revolve and similarly when the 
hand clutch is engaged the power-feed 
clutch is released. 

Another feature of interest is the ad- 
justable yoke A on the turret barrel, 
which can be moved and clamped in any 
position between the barrel bearings, thus 
adapting the machine for handling differ- 
ent lengths of work within its capacity 
and avoiding changing of the cam posi- 
tion and overhang of the tools. This ad- 
justable yoke is carried on a split sleeve 


with a flange at one end and a ring nut <= 
This split sleeve may be (eee 


at the other. 
clamped at any desired point along the 
turret barrel to suit the length of the 
work; the nut beiag adjusted properly to 
prevent end play between the sleeve and 
the yoke proper. 

One other feature to which attention 
may be drawn is the neat and convenient 
form of chip pan under the bed. 








Electric Sensitive Drilling 
Machine 
The halftone shows a sensitive drilling 
stand built by the Chicago Pneumatic 
Tool Co., Chicago, Ill., to accommodate 
Duntley portable electric drilling ma- 
chines. 


The stand will take either of the stand- 
ard portable drilling machines which will 
drill in steel up to %& and 4 in. diameter 
respectively. The portable head is held 
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ELECTRIC SENSITIVE DRILLING MACHINE 


by two clamping straps and can be 
mounted or dismounted in a few seconds 
and used as a portable tool. 








A Non-Splitable File Handle 


The line cut shows a file handle which 
is made in five sizes by the Doane Mfg. 
Co., Boston, Mass. 
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A NON-SPLITABLE FiLE HANDLE 


The ferrule is made of 18-gage pressed 
steel enlarged at the end and has an in- 
wardly returned curved lip. This lip has 
a sharp edge which firmly locks the 
wooden portion within the enlarged end 
of the ferrule when driven into place as 
shown in the illustration. 








A Portable Slotter 


The halftones show a new design of 
portable slotter built by the Newton Ma- 
chine Works, Philadelphia, Penn. The 
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drive is from a 10-hp. Westinghouse 
Electric type S.K.-91 reversing planer 
motor, with a speed of 200 to 1000 r.p.m. 
Power is transmitted through a coupling 
to the bronze pinion meshing with the 
19-in. steel bevel gear which is mounted 
on the elevating screw. 

When operating, the clutch A on top 
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addition to the reversing cross feed of 
the tool holder saddle on the main sad- 
dle. The power cross feed to the saddle 
is 48 inches in length. Reversing of the 
direction of this feed is accomplished by 
placing the change gear L on the shafts 
M or N. The arm O engages the adjus- 
table stop P on the downward stroke and 


























Fics. 1 AND 2. A PorRTABLE SLOTTER 


of the screw is always engaged with the 
driving bevel gear, and the lever engag- 
ing and disengaging this clutch is pivoted 
at B, so that, as a safety provision in the 
event of failure of any part of the ap- 
paratus including the trips for the re- 
verse, the saddle on the up stroke pushes 
the rod C, thus disengaging the clutch, 
and likewise on the down stroke the 
saddle pushes the rod D, which is sup- 
ported by springs on the bottom and 
couples to the clutch rod E on top. 

It will be readily seen that the down- 
ward movement of this rod also disen- 
gages the clutch. 

The master switch is located at F in 
Fig. 1, and its operation to control the 
length of the stroke is by hand, or by the 
adjustable strips shown on the slide of 
the saddle at G. Provision for hand 
operation from either side is made by 
connection through the hand lever J and 
the shaft J to the hand lever K in Fig. 2. 

The saddle of this machine has a bear- 
ing on the face of the upright 30 inches 
in width, and a full bearing of 56 inches 
in length on each of the shears, which 
are 8 inches wide. Side wear and ac- 
curate adjustment are controlled by the 
use of adjustable taper shoes. The tool 
saddle carries a relief tool apon which is 
steel faced and fitted with clamping studs 
and swinging clamps; reversing, angu- 
lar, and in and out feeds are provided in 


is thus lifted in position for the upward 
stroke when feeding takes place; the dog 
R engages the arm O to operate the feed. 
The elevating screw is 4'% in. diameter 
and has a very coarse-pitch square 
thread. Roller bearings are placed in the 
bearing S to carry the weight. The bot- 
tom of the screw is also fitted with roller 
thrust bearings which rotate in an oil pan. 
The upright has square locked gibs on 
the base and has a traverse on the base 
by hand of 48 inches. The saddle of the 
machine is counterweighted. The entire 
machine weighs about 23,000 Ib., and was 
arranged for a cutting speed of from 20 
to 37% ft. and a quick return of from 
42% to 75 ft. per min. The traverse of 
the saddle in either direction can be in- 
stantly stopped by -7sconnecting the 
switch, and the equipment works satis- 
factorily on very short strokes. 








Electric Breast Drilling Ma- 
chines 

The American Electric Tool Co., West 
Newton, Mass., has brought out two new 
designs of breast drilling machines. Ex- 
ternally these differ but slightly from the 
machines shown on pages 563 and 605, 
Vol. 36. They are, however, equipped 
with universal motors so that they will 
run either on direct or alternating cur- 
rent of the same voltage and any cycles 


Vol. 37, No. 8 


up to 60. This makes them very valu- 
able for repairmen, contractors, etc., who 
are likely to be engaged on work where 
either current is supplied. 

The larger size drills up to %-in. in 
steel and is furnished either with the 
chuck central or off center. The smaller 
size, which drills up to '%4-in. in steel, is 
supplied with central chuck. 





Efficient Work in the Draw- 
ing Office 
By F. FIsHErR. 


In these days of efficiency, high speed 
and so forth, I wonder how many drafts- 
men are giving attention to the question 
of efficiency in their own work, or the 
work of those under them! Granted that 
the work of the leading draftsmen can 
easily be hurt by too much striving after 
speed, still there can be no question that 
the detailer and tracer can, by taking a 
little thought, get out an appreciably 
larger volume of work and with less ex- 
penditure of emergency. By avoiding 
useless words and unnecessary refine- 
ments and by giving to the subject in 
hand undivided attention, we can do a 
great deal to promote efficient work in 
the drawing office. 

Beginning with the tracer, how often 
do we find him laboriously printing “50 
wanted as shown, of cast iron,” when “50 
C. I.” would convey the same meaning; 
or “drill and tap for %4-in. gas pipe,” 
when “}4-in. pipe tap” would do just 
as well? 

Again, how many tracers spend time 
and energy in very fine cross-hatching, 
or section-lining, when a coarser spacing 
of the lines would look much better, be- 
cause slight irregularities would not be 
noticeable, and would consume only a 
fraction of the time and a still smaller 
fraction of energy ? 

Many tracers seem to think that fine 
lines are desirable and will put in hours 
sharpening their pens and adjusting them 
to draw the finest line that will run con- 
tinuously, with the result that good blue- 
prints are next to impossible to make. 


UNNECESSARY AND WASTEFUL DETAIL 


Some seem to want the finest lettering 
pens that can be bought, and make their 
figures very small and neat; they look 
well on the tracing but the shop hand 
may have to cross the shop, on a dark 
day, to get enough light to read the fig- 
ures, or make a costly mistake by mis- 
reading them. 

Many drawing-rooms still allow the 
tracers, and even better paid men, to 
spend an hour or more on a title for a 
shop detail drawing when it is possible to 
buy standard sheets of tracing cloth cut 
to size, with a neat printed or lithographed 
nameplate and border. Only a few min- 
utes are then needed to fill in the title, 
date, scale and drawing number. 

I believe that shading the lower right- 
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hand edges of an object, and special 
cross-hatching for different materials are 
a waste of time as far as shop materials 
are concerned. If the light lines are made 
heavy enough for good printing the heavy 
ones will need to be gone over two or 
more times, and even then will be so 
heavy that it will be almost impossible 
to make a clean erasure in case of a 
change. 

Frequent settings of the pen to make 
the different weights of lines take time. 
The special cross-hatching also takes ex- 
tra time for the same reason and is a 
nuisance in case it is desired to change 
the material, as is often necessary. 

Every piece should be marked with 
the name of the material desired. Both 
of these refinements are well enough for 
patent-office drawings, illustrations and 
generel assembly views, but are out of 
place on the shop drawing. 

Many draftsmen do unnecessary work, 
such as drawing in detail on an ordinary 
bolt, when a simple note would suffice. 
Others show the end view of a plain 
round shaft, pin, or other piece of which 
one view would be sufficient, with suit- 
able use of the abbreviations “dia.” “sq.” 
or “hex.,” to indicate the shape. Again, 
you will see the same dimension repeated 
several times on as many views of the 
same object, entailing additional work 
for the tracer, and presenting a fruitful 
source of trouble in case of change. 

Others carefully put in all the cross- 
hatching with square and triangle on the 
pencil drawing, and print out all the 
motes, when free-hand hatching and 
written notes would take half the time. 
In some offices it is customary to draw in 
all the teeth of a gear, of perhaps a hun- 
dred teeth or more; this, except on a full 
size template, is certainly a waste of time 
and energy. 


Errors RESULTING FROM NEGLECT 


On the other hand, high efficiency is 
not always secured by cutting down la- 
bor to a minimum. Many costly errors 
have resulted from the draftsman’s neg- 
lect to make a complete assembly of 
his work. He thinks he sees everything 
in his mind’s eye but if he had put down 
a few more lines he might have seen 
that interference, which made a bungle 
out of an otherwise well planned ma- 
chine. Or perhaps he neglected to check 
over his figures and a mistake got past 
the checker and made a whole lot of 
trouble for all concerned. 

Another hard thing to teach the ordinary 
draftsman is the necessity of taking a di- 
mension out if he sees a better place 
for it after he has once put it down. If 
he is slovenly he will say, “let well 
enough alone,” or he may put it in both 
places. 

It is quite possible to waste time in the 
matter of re-arranging dimensions but 
it is much easier to shirk it, and much 
more common. Since the figure may be 
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read a thousand times, while it is only 
written, or printed, once, efficiency de- 
mands that it be placed where most con- 
venient for the shop hand, and no rea- 
sonable amount of time spent by the 
draftsman in finding that best place can 
be considered wasted. 

It is a temptation, too, when lines over- 
run their proper limits, or are cancelled 
by some change, to leave it to the tracer’s 
intuition, or good luck, to see where he 
could stop. This leads to a lot of erasing 
and consequently a defective tracing 
which, after a few years wear, will be 
full of holes. 


KEEPING TRACK OF CHANGES 


Here arises one of the most difficult 
problems of drawing-office administra- 
tion, that of keeping track of changes. 
It requires very good judgment to know 
just when it will pay to make a new trac- 
ing on account of some change, and when 
merely to change the old tracing and put 
on a revision mark. Nothing in my ex- 
perience has caused so much trouble and 
expense as has the neglect to keep the 
record of such things. 

Often too, the drawing office may be 
in no way to blame for the trouble; the 
general manager, in strolling through the 
pattern shop, saw some point in which 
he believed the piece could be improved 
by adding a little boss here, or a rib 
there. Perhaps on this machine it was all 
right but when the same pattern is used 
on a slightly different machine, after 
everyone has forgotten the change, that 
little rib may cause trouble. 

Sometimes an official who has spent 
years in the drawing-office is guilty of 
this, but when you call him to account 
for it he blames the draftsman for not 
looking up the pattern before he made 
his drawing. I know of no cure for this 
but for fhe chief draftsman to spend 
time in the shop and educate the fore- 
man to report all such changes. 

Another habit is that of sketching pro- 
posed new designs in pencil on a tracing 
which has been used and is a record of 
some outstanding job. Nine times out 
of ten it gets back into the file with the 
pencil marks still on it and comes to light 
a few years later for a repair job on the 
original machine, when perhaps the per- 
petrator and all who had the knowledge 
of the circumstances have gone. Con- 
fusion, uncertainty and perhaps serious 
loss of time in verifying the original 
record are the result. 

Drawing-office efficiency cannot be 
taken when the print leaves for the shop, 
but must follow the job to completion, 
and must even contemplate an indefinite 
duplication of the machine as well as 
probable future repairs. Economies may 
lead to serious difficulties in the shop, or 
may follow the job to its destination and 
bring on even more costly troubles out- 
side the shop. To watch for all these 
contingencies is only one of the things 
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expected of the chief draftsman and he 
should impress the importance of these 
matters on his men. 

These are only a few of the countless 
matters which might be mentioned as 
affecting the efficiency of the draftsman’s 
work. It is necessary to only incidentally 
mention the desirability of having com- 
plete and flexible indexes of the draw- 
ings and patterns, at least all the pat- 
terns that can be classed as standard. 
The maintenance of order and discipline 
in the office may appreciably affect the 
output; reasonable quiet is an absolute 
necessity for good work. ' 





Shaving Tool for the Auto- 
matic Screw Machine 
By A. DONALD 


The object of the shaving tool is 
usually to produce smooth and accurate 
work, as nearly as possible to an exact 
diameter. The principle of the usual 
shaving tool, found on all Acme screw 
machines, is to take a tangential cut, that 
is, the’ cutter passes the stock leaving an 
exact diameter between the cutter and 
the support, whereas a plain forming 
tool, taking a radial cut, requires an ad- 
justable stop for limiting its advance to- 
ward the center of the work. Keeping 





SHAVING TOOL FOR THE SCREW MACHINE 


this stop adjusted is where the trouble 
occurs. 

The engraving shows the application of 
the shaving tool to the cross-slide of a 
single-spindle, automatic screw machine. 
The cutting blade is shown at A and the 
support at B; they may be made of dif- 
ferent shapes and sizes according to the 
work produced. 

The blade A is fastened to the carrier 
C which slides up and down in the holder 
D and is adjusted by the screws E and 
locked into position by the bolt F. The 
holder D is pivoted by the bolt G to the 
body of the tool, which is bolted to the 
cross-slide in the usual manner by the 
T-bolt H. 

In operation the cross-slide with the 
shaving cutter advances, and the support 
strikes the stock first, as it is set ahead 
of the blade for this purpose and is also 
held a trifle high by the tension spring 7 
to keep it against the stock. 

I have seen typewriter rivets, small 
rollers, pivots, etc., held to a close di- 
ameter and good results obtained with 
this tool where other methods failed. The 
cutters do not dull rapidly as they take 
only a light finish cut. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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For the convenience of readers, news 
items in this department are arranged 
geographically, by states. The various 
states will be grouped under subheads, 


as follows: 
New Hampshire, 
Rhode Island, 


New England: Maine, 
Vermont, Massachusetts, 
Connecticut. 

Middle Atlantic: New York, New Jer- 
sey, Pennsylvania, Delaware, Maryland, 
District of Columbia. 

Virginia, West Virginia, 
North Carolina, South Carolina, Georgia, 
Florida, Alabama, Mississippi, Louisiana, 
Tennessee, Kentucky. 

Middle West: Ohio, 
Tllinois, Wisconsin. 

West of the Mississippi: Iowa, Min- 
nesota, Kansas, Nebraska, South Dakota, 
North Dakota, Wyoming, Colorado, Mon- 
tana, Missouri, Arkansas, Texas, Okla- 
homa, New Mexico. 

Western States: Idaho, 
Arizona, Washington, Oregon, 


Southern: 


Indiana, Michigan, 


Utah, Nevada, 
California. 








MetAL WorKING 


NEW ENGLAND STATES 


The foundry ofthe Belcher & Taylor 
Agricultural Tool Co., Chicopee Falls, 
Mass., was destroyed by fire, Aug. 10. 
Loss, $35,000. 

The Wiley & Russell Mfg. Co., Green- 
field, Mass., manufacturers of taps, dies 


and tools, has purchased a tract of land 


on Chapman 8t. and will erect a new 
box factory. 

The Greenfield Tap & Die Co., Green- 
field, Mass., has awarded a contract for 
the erection of four reinforced-concrete 


machine shops. 
Bids are being received by Garbin & 
Moriarty, manufacturers of heaters and 


steamfitters’ supplies, Holyoke, Mass., 
for a brick factory, 25x90 ft., three stories 
high, to be erected on a site in Williman- 
sett. adjoining the Boston & Maine R.R. 
Noted July 18. 


The Draper Machine Co., Hopedale, 
Mass., has awarded a contract for a four- 
story brick addition, 90x50 ft., and a wood 
addition, four stories, 140x140 ft. 


The Pratt Drop Forge & Tool Co., Shel- 
burne Falls, Mass., has awarded a con- 
tract for the construction of a new plant. 
The main building will be 40x100 ft., of 
concrete and the forge shop will be 40x40 
ft. Noted Aug. 8 


The contract for the factory to be built 
on Mill St. for the Duckworth Chain Mfg. 
Co., Springfield, Mass., has been awarded. 
The structure will be three stories high, 
of brick. Noted Aug. 8. 


The Whitney Machine Co., Winchester, 
Mass., is building the foundation for an 
addition to its machine shop, which will 


stories high, 54x84 ft. 


& Mitchell Co., manufac- 
novelties, Bridgeport, 


be three 
The 


turers of 


Gaynor 
brass 


Conn., has awarded a contract for the con- 
struction of a new factory. The struc- 
ture will be 140x60 ft., with an ell 90x50 ft., 


both of brick, one story high. 

Bids are being received for a two-story 
addition to the plant of Whipple & Choate, 
metal workers, on Iranistan Ave., Bridge- 
port, Conn. It will be 45x120 ft., of brick 
and steel construction, with concrete 
floors. A.S. Meloy, 17 Post Office Arcade, 
is the Arch. Noted Aug. 15. 


The Bridgeport Brass Co., Bridgeport, 


Conn., willsoon begin work on an addition 
to its plant, on Housatonic Ave. The ad- 
dition will be one story high, 50x260 ft., 


of brick and steel, with an ell, 20x20 ft. 


The Stanley Works, New Britain, 
Conn., manufacturer of hardware, will 
erect an addition to its plant on Myrtle St. 

MIDDLE ATLANTIC STATES 

The Albany Foundry Co. and Troy Ma- 
chinery Works, Associated, Albany, N. Y. 
have completed plans for rebuilding their 
foundry and nickel-plate shop on Van 
Renssaeler Island. J. R. Marshall is 
manager 


The Acme Road Machinery Co., Frank- 
fort, N. Y., will erect a new building, 100x 
70 ft., for storage purposes, while the pre- 
sent plant is to be equipped with a large 
amount of new machinery so that the 
capacity will be doubled. 


The Cutting Auto Sales Co., Rochester 
N. Y., will construct a modern garage on 
Adams St. and Caledonia Ave 


The Freeman Block in East Jefferson 
St., Syracuse, N. Y., which was partially 
destroyed by fire recently, is being re- 
constructed into a garage for the Jeffer- 
son Garage Co., Inc. About $10,000 will 
be expended in alterations to the building. 


The New York Air Brake Co., is to con- 
struct six new vents and enlarge its plant 
in Pearl St., Watertown, N. Y. 


The Sims Mfg. Co., manufacturer of 
steam fitters supplies, Erie, Penn., is con- 
structing an addition to its plant on Hol- 
land St. It will be 100x200 ft., of brick and 
steel. 

The plant of the Cox Stove Co., Ameri- 
canand Dauphin Sts., Philadelphia, Penn., 
was damaged by fire Aug. 7 Loss about 
$20,000. 

A permit has been obtained for the con- 
struction of a two story, 50x190 ft., garage 
at 3431-33 North Broad St., Philadelphia, 
Penn., for Mary A. Read. The building, 
which will accomodate 75 cars, will cost 
approximately $20,000. 

George C. Boldt, 
Bellevue-Stratford 
Penn., has awarded a 
construction of a garage on 
It will be four stories high, 
of reinforced concrete. 

The Light Mfg. Co., Pottstown, Penn., 
has had plans prepared for the construc- 
tion of anew foundry. It will be236x8s8 ft. 


proprietor of the 
Hotel, Philadelphia, 
contract for the 
Locust St. 
102x150 ft., 


SOUTHERN STATES 


The Cruickshanks’ Structural Iron 
Works, Richmond, Va., has started work 
on the construction of its factory for the 
manufacture of structural shapes. 

The Virginia Can Co. will construct a 
tin-can factory at Roanoke, Va. _  Esti- 
mated cost, from $75,000 to $100,000. 
Plans are being prepared by H. H. Hug- 
gins. 

The Michigan Motor Car Co. plans con- 
siderable improvements to its garage at 
Wheeling, W. Va. O. P. Speidel is in- 
terested. 

The Norman Park Can Co., Norman 
Park, Ga., has been incorporated with a 
capital of $10,000, to construct a factory 
for the manufacture of tin cans. In- 
corporators are R. L. Norman, J. P. Byrd 
and V. F. Norman. 

The Osceola Garage Co. 
corporated with a capital of $10,000 to 
build a garage at Kissemmee, Fla. In- 
corporators, H. Clay Stanford, C. D. 
Hyatt and J. J. Griffin. 


The Stephens Irrigating-Spraying Co. 
has been incorporated with a capital of 
$50,000 to construct a plant for the man- 
ufacture of a spraying apparatus, at 
Tampa, Fla. D. 8S. Stephens is interested. 

The Birmingham Metal Products Co., 
Birmingham, Ala., will increase its capi- 
tal. J. H. Dean is pres 

B. D. Hoffman will build a 
Selma, Ala. . 

_ The Ames Motor Car Co., Owensboro, 
Ky., will enlarge its plant. F. A. Ames 
is pres. 


has been in- 


garage at 


MIDDLE WEST 

The Bickford Tool Co., Cincinnati, Ohio, 
will enlarge its plant from plans being 
prepared by Rapp, Zéttel & Rapp, archs., 
Cincinnati. The structure will be 50x150 
ft., one story. 


The Eagle Mfg. Co., Cincinnati, Ohio, 
manufacturer of washing machines, is 
in the market for a quantity of machin- 
ery, including screw-cutting and drilling 
machines and agent bea | eqaipment. 
The plant of the company is located at 
Cumminsville, near Cincinnati. 

The Automatic Retaining Valve Co., 
Cleveland, Ohio, ine orporated for $20,000 
by A.J. Pearson, L. R. Canfield and others, 
will equip a fac tory to manufacture auto- 
matic air retaining valves. 

The Cleveland Folding Wire Basket Co., 
Cleveland, Ohio, has been incorporated 
for $10,000, by F. W. Smith and others to 
manufacture folding wire baskets or 
crates. 

The Rauch & Lang Auto Co., Cleveland, 


Ohio, will erect a garage in Cleveland, to 
cost $250,000. The building will be 86x 
241 ft. Noted July 18. 


The Columbus Machine & Tool Co., 
Columbus, Ohio, incorporated in June 
with a capital of $500,000, has purchased 
the business entire of the Columbus Ma- 
chine Co. of Columbus and the Vulcan 
Furnace Co. of Warren, Ohio. Contracts 
have been awarded for the construction 
of a new manufacturing plant in Colum- 
bus in which the oo en will manufac- 


ture gas, gasoline and oil engines, up to 
600 h.p.; mechanical stokers, shaking 
grates, pipe machines, bolt machines, 


piston machines, etc. Machine tool and 
power orders have not yet been placed. 
Until compiotion of the new plant, manu- 
facture is being conducted in the plant of 


the Columbus Machine Co. D.H. Palmer 
is pres. 
The Dayton Malleable Iron Co., Day- 


ton, Ohio, has procured a building permit 
for the erection of a $20,000 steel, brick 
and wood factory building on Second St., 
between Dale Ave. and Summit St. 


The Lima Locomotive Corporation, 
Lima, Ohio, has awarded the contract for 
its proposed addition to cost $1,000,000. 
Noted June 11. 


The consolidation of the  Griscom- 
Spencer Co., of Jersey City, N. J., and 
the Russell Engine Co., of Massillon, 
Ohio, under the name of the Griscom- 
Russell Co., of Massillon, was consum- 
mated Aug. 1. J. J. O’Brien is Secy. 


The Iron Clad Mantle Co., Sebring, 
Ohio, maker. of gas mantles, has increased 
its capital and will buy some new mantle 
making machines. 


The Jamieson Bros. Motor Co., Toledo, 
Ohio, will erect an addition to its Serage 
on Huron St. The new building will 
of pressed brick and will have a front- 
age on Huron St. of 63 ft. It will be 120 
ft. deep and two stories in height. Ap- 
proximately $20,000 will be expended in 
its construction. 

The Harrison Auto Dust Guard Co., 
Toledo, Ohio, maker of auto dust guards, 
will buy machine shop equipment. 

Henry C. Dies, Clinton, Ind., has com- 
menced work on the construction of a 
two-story 75x190 ft. brick garage on East 
Mulberry St., near Main St. 


The Locomotive Superheater Co. will 
erect a plant near Hammond, Ind 

The Keyless Lock Co., Indianapolis, 
Ind., will erect a foundry, two stories, 
for the manufacture of brass and alum- 
inum automobile castings. The equip- 
ment will include a battery of molding 
machines and a sand blast. 


Lawrence Bros., Plymouth, Ind., have 
recently purchased the Methodist church 
building which they intend to remodel 
into a garage and salesroom. 

The Sweetsers Drain Tile Co., Sweet- 
sers, Ind., has been incorporated with 
capital of $31. 000 and will erect a drain 
tile plant. Calman Baum, Fred T. Baum 
and M. E. Baum are directors. 


August 22, 1912 


The Michigan Central R.R. awarded 
the contract, Aug. 8, for the erection of 
a new roundhouse, at Bay City, Mich. 
Estimated cost,- $20,000. 

The Seator Machine Mfg. Co., Jackson, 
Mich., recently incorporated, has leased 
a factory at Battle Creek, Mich. The 
company will manufacture bread-wrap- 
ping machines. 


The Long Mfg. Co., Detroit, Mich., has 
awarded contracts for the erection of a 
factory to cost $50,000 to be used for the 
manufacture of automobile parts. 

The Standard Bros. Brass Works,528 
Woodbridge St., East Detroit, Mich., have 
awarded contracts for a two-story factory 
building, 166x92 ft. 

The American Logging Tool Co., Evart, 
Mich., has been incorporated with a capi- 
tal of $200,000, and will erect a plant at 
Evart. 

Champion Ignition Co., Flint, Mich., is 
erectin an addition to its factory to 
double Tes capacity. 

The Austin Automobile Co., Grand Rap- 
ids, Mich., has purchased six acres of land 
and contemplates the erection of a factory 
in the near future. 


A. L. Holmes, Romeo, Mich., wili estab- 
lish a foundry for the manufacture of 
motor cylinders an dpiston rings, at Port 
Huron, Mich. The plant will be a branch 
of the Romeo Foundry Co. 

Marshall, Field & Co., of Chicago, IIL, 
have purchased a 155x140 ft. site at Lake 
St. and Forty-Seventh Ave., on which 
to erect a building which will be used ex- 
clusively for their automobiles. 

Karlsene & Skarin, Geneva, Ill., are pre- 

aring to construct a 50x65 ft. factory 
puildine for the manufacture of automo- 
bile supplies. 


The Standard Foundry & Mfg. Co., 
De Kalb, Ill., will double the capacity of 
its foundry by an-addition, 50x160 ft., 
necessitating the installation of general 
foundry equipment, including molding 
machines and overhead cranes. 

The Elgin, Joliet & Eastern R.R. Co. 
will erect a locomotive repair shop in 
East Joliet, Ill A. Montzheimer is Ch. 
Ener. 

The American Channel Motor Co., 
Joliet, Ill, will erect an assembling plant 
at Joliet. It will be two stories high. 

Bernard & Leas, Moline, Ill., have com- 
menced the erection of a machine shop. 
Noted Aug. 15. 

The Rockford Steam Boiler Works, 
Rockford, IIL, is erecting a new plant. J. 
McCarren is proprietor. 

The B. Jeffrey Co., Kenosha, Wis., 
automobile manufacturer, has purchased 
additional land of about nine acres upon 
which to erect several factory buildings. 


WEST OF THE MISSISSIPPI 


The White Pole Garage Co., Anita, 
Iowa, will erect a brick garage, 38x120 ft., 
at Anita. 


The Bettendorf Axle Co., Davenport, 


Iowa, contemplates the erection of a 
two-story an basement addition, 300x 
700 ft., to its factorv and foundry. J. 


Bettendorf is pres. 
The Warner Automatic Electric Light 


Co., Davenport, Iowa, is planning to 
erect a plant for the manufacture of 
electric-lighting plants for farmers and 
eople in small towns. W. F. Warner, 


ne Bldg., is pres. 


Bids are being received for the con- 
struction of a two-story addition, 76x 
100 ft., to the foundry of the Davenport 
Foundry & Machine Co., 1618 West 
Fourth St., Davenport, Iowa. Clausen & 
Clausen, 316 Central Office Bldg., are the 
archs. 

The Wilson Foundry Co., Des Moines, 
Iowa, has taken larger quarters and will 
greatly increase the capacity of its foun- 
dry and machine shop. 

Mullen & Hunter, Gilmore City, Iowa, 
have had plans prepared for the con- 
struction of a one-story brick garage, 50x 
125 ft. at Humboldt and Gilmore Sts. A 
repair shop will be located in the rear of 
the building. 


Work has been started on the large gar- 
age to be erected at Lynnesville, Iowa, 
for the Mitchell Automobile Co. 

The Republic Motor Co., Minneapolis, 
Minn., has acquired a site and plans to 
build a factory soon. 

Kees & Colburn, Donaldson Bldg., Min- 
neapolis, Minn., are preparing plans and 
will be ready for bids about Sept. 15, fora 
six-story and basement assembly plant 
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to be erected in Minneapolis, for the Ford 
Motor Car Co., Detroit. Mich.. The esti- 
mated cost is $250,,000 Noted July 25. 


The Twin City Rapid Transit Co., St. 
Paul, Minm, has taken out a permit to 
erect a two-story brick and steel shop 


on Shileds St., near Sneeling Ave. The 
estimated cost is $22,000. 

The Spiral Radiator Co. St. Paul, 
Minn., is constructing an addition 100x 
120 ft. to its plant. John O. Olson is 
pres. 

The Acme Machine Co., Hamilton, 


Mont., will erect a plant at Hamilton for 
the manufacture of a ring sizing device. 


The Chicago, Milwaukee & Puget 
Sound Ry. Co. plans to enlarge its shops 
at Deer Lodge, Mont. 


The contract has been awarded for the 
construction of a new roundhouse at 
Marceline, Mo., for the Atchison, Topeka 
& Santa Fé R.R. Co. The estimated cost 
is $50,000. 


The Copper-Clad Malleable Range Co., 
St. Louis, Mo., will remodel its plant and 
install new equipment. 


The Calhoun Pattern & Machine Co. 
Houston, Tex., has acquired a site and wil 
construct a large foundry and machine 
shops. 


WESTERN STATES 


The Southern Pacific Co. is planning to 
build a roundhouse and shops at Phoenix, 
Ariz. The estimated cost is $200,000. 


Frank Kranshoff, Arlington, Wash., 
manufacturer of gasoline engines, plans 
to erect a two-story factory, 40x80 ft. 

Plans have been repared and bids 
will soon be received for the construc- 
tion of a factory for the Pacific Tin Plate 
Co., Seattle, Wash. The estimated cost 
is $300,000. Arthur L. McFarlane, Em- 
pire Bldg., is pres. 

The Astoria Iron Works, Seattle, 
Wash., which as recently acquired a 
factory site, will soon have plans pre- 
pared for the construction of a factory to 
cost about $20,000. 

The American Stereo-typewriter Co., 
Spokane, Wash., has acquired the old 
North Star Brass & Aluminum Works, on 
East Sprague St., and will enlarge and im- 
prove the plant. 

J. S. Waterland and C. A. Andrews, 
Chico, Calif., have obtained a permit to 
erect a garage and repair shop at Broad- 
way and Sixth St. 

The Los Angeles Vacuum Gas Heating 
Co., 314 West Second St., Los Angeles. 
Calif., is planning to erect an assembling 
plant at Los Angeles. 


John Wollenschlager, Los Angeles, 
Calif., is having plans prepared for the 
construction of a commercial garage and 
machine shop on Los Angeles St., Los 
Angeles. Train & Williams, Exchange 
Bldg., are the archs. 


H. F. Goodwin, North Hudson Ave., 
Pasadena, Calif., will erect a commercial 
garage and machine shop at Union St. 
and Broadway, Pasadena, to cost $11,000. 
J. J. Blick, arch., Dodworth Bldg., Pasa- 
dena, is preparing plans. 


CANADA 


The Keeton Automobile Co. has se- 
cured the old Barber Ellis factory on El- 
gin St., Brantford, Ont., and plans to 
improve and enlarge it and to install new 
machinery and equipment. About $150, 
000 will be expended. 

The Hamilton Bridge Co., Hamilton, 
Ont., has had plans completed for the 
rae of a pattern shop in Hamil- 
on. 


The Chiolm Transmitter Co., London, 
Ont., will erect a new factory at London, 
for the manufacture of telephones and 
telephone equipment. John McEvoy, 136 
Elmwood Ave. London, is mer. 

The Erie Iron Works, St. Thomas, Ont., 

lans to double the capacity of its plant. 

’. G. Rogers is mer. 


The Canadian Tool Steel Co., Ltd., 
Toronto Ont., recently incorporated with 
a capital of $600,000, will erect a factory 
for the manufacture of steel and other 
metals and tools. 

The Computing Scales Mfg. Co. of Can- 
ada, Toronto, Ont., plans to build a one- 
story factory at Royce and Campbell Sts., 
West Toronto, to cost about $27,000. 

The contract has been awarded for the 
construction of a four story brick and 
concrete factory for the Canadian Auto 
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Co., at Windsor, Ont. The estimated cost 


is $20,000. Crane & Pennington are the 
archs. 
The National Bridge Co., Longue 


Pointe, Que., plans to double the size of 
its plant and to install considerable new 
equipment. 





New INCORPORATIONS 


METAL WORKING 


These companies have been incorpor- 
ated to manufacture. 
The Automatic Concrete Mixer Co., 


Boro. Manhattan, N. Y.; concrete mixing 
machines. Capital, $60,000. Incorpora- 
tors: Peter Hains, Jr., 818 18th St., Wash- 
ington, D. C.; C. Raymond Weaver, 74 
Bruce Ave., Yonkers, and J. Shaugnessy, 


425 West 160th St., New York. 
The Cukor Safety Crank Co., Boro. 
Manhattan, N. Y.; automobiles. Capital, 


Incorporators: Bela Cukor, 65 
"lace, Yonkers; Isadore 
Seventh St.; Hyman J. 
Rosenbaum, 215 Bay 15th St., Brooklyn. 


The Hydrocarbon Products Sales Co., 
Boro. Manhattan, N. Y.; engines and ma- 
chinery. Capital, $15,000. Incorpora- 
tors: Edwar W. Mitchell, Robert K. 
Crane and Tunis H. Cox. 


The Silvex Co., Boro. Manhattan, N. Y.; 
metal cleaners, ete. Capital, $100,000. 
Incorporators: E. H. Schwab, J. H. Ward, 
and F. C. Schwab, Montclair, N. J. 

The Tuec Co., Rochester, N. Y.; clean- 
ing devices, etc. Capital, $10,000. In- 
corporators: Willard S. Augsbury, Ant- 
werp; Willard C. Grose and Samuel 
Pringer, Rochester, N. Y 

The Dillman-Helen Motor Co., Rich- 
mond Hill (L. L), N. Y.; motors, ete. 
Capital, $20,000. Incorporators: Wm. C. 
Dillman, Richard Dillman, 39 Cherry St., 
Richmond Hill, and Fero Helin, 268 
Washington St., Jamaica, N. Y. 

The Automatic Retaining Valve Co., 
Cleveland, Ohio; automatic air-retaining 
valves. Capital, $20,000. Incorporators: 
A. J. Pearson, E. M. Kissin, L. R. Can- 
field, W. A. MclIlrath, and J. L. Bradley. 

The Cook-Wilson Co., Cleveland, Ohio; 


$40,000. 
St. Andrews 
Eustaedter, 71 


electrical and electro-mechanical appli- 
ances. Capital, $50,000. Incorporators: 
A. M. Calland, B. W. Gearhart, O. E. 


Davis, Charles I. Stoufer and E. G. Bow- 
erman. 

The Liquid Forged Steel Co., Cleveland, 
Ohio. Capital, $10,000. Incorporators: 
A. F. Kwis, E. B. Gilchrist, E. L. Thurs- 
ton, N. L. Bresnan and E. M. Freeman. 


The Cleveland Folding Wire Basket 
Co., Cleveland, Ohio: manufacture and 
sale of the F. W. Smith folding crate or 
basket. Capital, $10,000. Incorporators: 
Frank W. Smith, Edgar C. Jefferies, Shir- 
ley L. Owens, John H. Williams, and H. 
H. Koonce. 

The Brazil Can Co., Brazil, Ind.; cans. 
Capital $50,000. Incorporators: J G 
Klinger, J. H. McClelland and N. M. Men- 
denhall. 


The Independent Pole & Crossarm Co., 
Chicago, IIL; telephone and telegraph 
supplies. Capital, $10,000. Incorpora- 


tors, M. F. Schmidt, Geo. D. Kimball, and 
Joseph F. Green, Chicago. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


Fire destroyed the sawmill of Frank 
B. Morse at Enfield Center, N. H., Aug. 
12. Loss, $8000. 


The Germania Mills Co., Holyoke, Mass., 
has awarded a contract for the construc- 
tion of an addition to its spinning factory. 
The cost is $30,000. 


The United States Envelope Sealing 
Co., 33 Lyman St., Springfield, Mass., has 
purchased the old ‘“‘Harrington Mill’ 
site at North Amherst (Amherst P.O.), 
Mass., and contemplates the erection ofa 
new factory. Fred C. Kidder, Sunderland, 
Mass., is interested. 


The Bradford Dyeing Association, 
Bradford, R. L, has awarded a contract 
for the construction of a new one-story 
building, 80 ft. long. 

The Tubular Woven Fabric Co., Paw- 
tucket, R. I., which.has started the con- 
struction of a new building, two stories, 
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173x96 ft., has announced another addi- 
tion to be built, one story, 100x22 ft. 

The American Silk Spinning Co., Orien- 
tal St., Providence, R.1., has awarded con- 
tract for a four-story brick addition, 145x 
78 ft. Noted Aug. 1. 

The De Luxe Silk Hosiery Co., Provi- 
dence, R. I., has purchased property ad- 
joining its present plant and will con- 
struct additions. 

The Hartford Rubber Works Co., Hart- 
ford, Conn., will erect an addition, 90x 
260 ft., five stories and basement, to its 
plant. The concern manufactures auto- 
mobile and bicycle tires. A new power 
lant, 72x108 ft., with a capacity of 3000 
ip. will be erected. Six 500 hp. boilers 
and a 750 K.W.H. turbine will be installed. 
Noted July 18. 


MIDDLE ATLANTIC STATES 

The American Stopper Co., Dwight and 
Verona Sts., Brooklyn, N. Y., has awarded 
a contract for the construction of a fac- 
tory. It will be four stories high, 140x80 
ft., of reinforced concrete. 


Francis Perot’s Sons Malting Co., Buf- 
falo, N. Y., has had plans prepared for 
the enlargement of its concrete and steel 
elevator on the Buffalo River, at the foot 
of Childs St. 

The Patent Cereals Co., of Geneva, N. 
Y., will build an addition to its plant, 40x 
60 ft., two and one half stories high. 

The General Chemical Co. is having 
15 corrugated iron and brick buildings 
erected at its new plant in Chester, Penn. 
The cost of the plant is estimated at 
$1,000,000. 

The Globe Knitting Co., 
Penn., will build an addition, 
four stories high. 

Charles Lentz & Son, manufacturers of 
hospital supplies, Philadelphia, Penn., 
will soon erect a six-story factory at 37 
South 17th St. 


Blumenthal 


Norristown, 
100x60 ft., 


Bros., chocolate manufac- 


turers, 1313 North Second St., Philadel- 
phia, Penn., are receiving bids for the 
construction of a new factory, at Mar- 


garet and James St. It will be of brick, 
three stories high, 303x84 ft. 

The sawmill of the Pennsylvania Box 
& Lumber Co., American and Cumberland 
Sts., Philadelphia, Penn., was damaged 
by fire Aug. 4. 

Montgomery Bros., manufacturers of 
rubber goods, 48 North Front St., Phila- 
delphia, Penn., have awarded a contract 
for the construction of a new two-story 
factory, at Penrose Ave. and the P. R.R. 


Fire damaged the Girard Mammoth 
Colliery, Ravenrun, Penn., on Aug. 5. 
Loss about $175,000. The owners are 


Grist & Cockill, Mahoney City, Penn. 


The Sall Mountain Asbestos Mfg. Co., 
Chicago, Ill., has purchased property in 
Scranton, Penn., and will erect a plant on 
Capouse Ave. The structure will be 100x 
165 ft., one story high. 

The plant of the Standard Hay Baling 
Co., at Souderton, Penn., was damaged by 
fire, Aug. 12. Loss, $5000. 


The overall factory of Ernest Moore, 
Fruitland, Md., was damaged by fire Aug. 
1. Loss $3,000, partly covered by insur- 
ance. 

tids will be received until 2 p.m., Aug. 
28, by the Commissioners of Washington, 
PD. C., for furnishing and delivering one 
portable asphalt paving plant. = me 
Rudolph is Commr. 


SOUTHERN STATES 


The Riverside & Dan River Cotton 
Mills have awarded the contract for the 
construction and equipment of a mill at 
Danville, Va. 

The fish factory of the Morris-Fisher 
Co., Reidsville, Va., was destroyed by 
fire, Aug. 12. Loss, $300,000. 

Plans have been prepared for the re- 
construction of the plant of the McCue 
& Wright Milling Co., Bluefield, W. Va. 
Estimated cost from $25,000 to $30,000. 

Bids will be received by the Kanawha 
Glass Co., Charleston, W. Va., until Sept. 
15, for furnishing machinery for its new 
factory at Cedar Grove, W. Va. e. 


Noted 


Fisher, Charleston, is mer. 
Aug. 15. 
The Southern Spindle & Flyer Co., 


Charlotte, N. C., will increase the capa- 
eitv of its textile manufacturing plant, 
by installing new machinery. 

The Thayer Mfg. Co. has started work 
on the construction of a cotton mill, near 
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N. Cc. About 25,000 spindles 
looms will be _ installed. J. 
Fall River, Mass., is 
Robbins, Charlotte, is 


Charlotte, 
and 500 
Thayer Lincoln, 
pres., and O. A, 
secy. and mgr. 


M. C. Price, Macon, Ga., will establish 
a paper-box plant at High Point, N. C. 


John F. McNair and associates, Laur- 
inburg, N. C., will erect a six-story build- 
ing for the manufacture of fertilizer and 
acid phosphate. 


The Princeton Cotton Mills, Salisbury, 
N. C., will construct a new building for 
the manufacture of table damask: Esti- 
mated cost, $8000. 

The lumber manufacturing plant of 


the Guilford Mfg. Co., Troy, N. C., was 
destroyed by fire. Loss, $50,000. 


The Planters’ Oil Mill, Anderson, S. C., 
will improve its plant by installing new 
machinery. 


The Greenwood Cotton Mill, Green- 
wood, S. C., has started the construction 


of an addition to its plant. New e — 
ment, including 12,500 spindles, will be 
installed. 


The Pickens Cotton Mills, Pickens, S. 
C., have awarded contracts for the con- 
struction of its new factory. The build- 
ing will cost $20,000 and the machinery 
$70,000 


S. M. McKendree, Spartanburg, S. C., 
is interested in the organization of a 
company which will construct an ice 
plant at Ga. Estimated cost, 


$30,000. 


The Glen-Lowry Mills have _ started 
work on the construction of their cotton 
mill at Whitmire, S. C 


Cc. R. McRae, Boston, Ga., will build a 
cotton gin for long sample cotton. 


The Oconee River Mills will install 
new machinery in their cotton mill at 
Dublin, Ga. 


The Griffin Buggy Co., Griffin, Ga., will 
build a factory for the manufacture of 
buggies. J. E. Evans and John Ward 
are interested. 


The Rock Island Sponge Co., Carra- 
belle, Fla., will receive bids about Sept. 
1 for the construction of a plant. L. O. 
Benton, Monticello, Ga., is pres. 


The Crown Cotton Mills have pur- 
chased a site at Phelps, Ga., for the con- 
struction of a cotton plant. 


Atlanta, 


The Florida Freezer & Fertilizer Co., 
Jensen, Fla., will construct a 30-ton ice 
plant. 


The Punta Gorda Land & Lumber Co., 
Punta Gorda, Fla., has been incorporated 
with a capital of $1,000,000, to build lum- 


ber mills in De Sota County. Car- 
rier, Buffalo, N. Y., is pres., and Hugh 
McLean, Punta Gorda, is secy. 

B. B. Comer and associates, Birming- 


ham, Ala., have awarded contracts for 
—~* homed 35,000 spindles in their cotton 
m 


The Cooper Mfg. Co., Cooper, Ala., has 
been incorporated with a capital of 
$4000, to build a cotton gin, fertilizer 
factory and grist mill. Incorporators, 
J. H. Roberts, J. T. Rockett and J. L. 
Downs. 


The Florence Mills, Fort Payne, Ala., 
have awarded contracts for machinery 
to be installed in their hosiery mill. Es- 
timated cost, $7000. 


The Independent Ice Co. has purchased 
a site at Perry and Pollard Sts., Mont- 
gomery, Ala., for the construction’ of an 
ice plant. A. W. Dixon is secy. 


The Panola Cordage Co. will increase 
the capacity of its factory for the manu- 
facture of rope, at Batesville, Miss., by 
installing new equipment. 


The Planters’ Gin Co., Merigold, Miss., 
has awarded the contract for the con- 
struction of a cotton-gin plant. Esti- 
mated cost, $8000. 


The sawmill of the Little River Lum- 
ber Co., at Manistee, 20 miles north of 
Alexandria, La., was destroyed by fire. 


Fire destroyed the plant of the Segura 
Sugar Co. at New Iberia, La. Loss, 
$500,000. 

The Farmers’ Gin Co. has had plans 
prepared for the construction of four 
cotton gins at Covington, Tenn. J. O. 
McFadden is one of the incorporators. 
Noted Aug. 1 


The Chickasaw Oil Mill, Memphis, 
Tenn., has been incorporated with a cap- 
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ital of $75,000, to construct a plant. In- 
corporators, R. Tate, Simpson Tate 
and Calvin Perkins. 


W. J. McLendon and associates, of 
Marshall, N. C., have organized a com- 
pany for the construction of a cotton 
mill at Prendergast, Tenn. The plant 
will be known as the Prendergast Cotton 
Mills and will contain 10,000 spindles. 


J. S. Patterson will install a crusher 
for pulverizing limestone in his plant at 
Elizabethtown, Ky. 


Fire destroyed the plant of the John 
Lewis Planing Mill Co., at Glasgow, Ky. 
Loss, $15,000. 


MIDDLE WEST 


The Cleveland Worsted Mills Co., Cleve- 
land, Ohio, woolen goods manufacturers, 
— build a large six-story addition to its 
plant. 


Fire destroyed the three-story flour 
mill and elevator of Meyer & Schmeising 
at Minister, Ohio. Loss, $20,000. 


The Boone Lumber Co.’s mill and lum- 
ber shed, Montpelier, Ohio, was destroyed 
by fire. Loss, $12,000 


Fire destroyed the grain elevator of 
Samuel Benton, at Pottersburg, Ohio. 
Loss, $5000. 


Langdon & Holly, 1442 Nichols Bldg., 
Toledo, have awarded the general con- 
tract for the two-story and basement 
factory, 120x120 ft., for the Defiance Tick 
Mitten Co., Jackson St., Toledo, Ohio. 


The Edward Thal Co., 1050 Ohio Bldg., 
Toledo, Ohio, has awarded the contract 
for the three-story and basement wagon 
shop, 75x118, for Fred L. Siebert, 530 On- 
tario St., Toledo. 


The ae Rubber Co., Youngstown 
Ohio, maker of rubber goods, has raised 
its capital from $4,000,000 to $10,000,000. 
Considerable new manufacturing ma- 
chinery will be purchased. 


The Southern Indiana Bending Co., De- 
auw, Ind., is constructing a new plant. 
he company makes bent wagon material. 


The Harbottle Knitting Co., Indiana- 
polis, Ind., has been incorporated to con- 
struct a knitting factory. Capital $200,- 
000. B. Harbottle is one of the incor- 
porators. 

The Commissioners of Marion County, 
Indianapolis, Ind., will receive bids at 
Indianapolis until Aug. 29, for the installa- 
tion of machinery and equipment for the 
new laundry building at the Marion Coun- 
ty Infirmary. W. T. Patten is Audr. 


Fire destroyed the paint shop of.the 
M. Rumley Co., Laporte; Ind., Aug. 14. 
Loss, $100,000. 

Work has started on the construction 
of the new plant for the Jackson River 
Co., Jackson, Mich. The building, which 
will be 80x400 ft., will be of concrete 
construction. 

Nazareth Academy, Kalamazoo, Mich., 
will erect a cold-storage plant. Address 
Rev. F. A. O’Brien, Kalamazoo, 

The Michigan Buggy Co., Kalamazoo, 
Mich., has started work on its new three- 
story factory building, 150x150 ft. 

The U.S. Linen Co, Madison, Wis., will 
erect a factory at LeRoy, Mich. 

Wengler & Mandell, Chicago, IIL, will 
erect a cigar factory on West Madison 
St., Chicago, 

Ernest Walker is preparing plans for 
Marshall Field & Co., Chicago, Ill., for a 
two-story concrete boiler and engine 
room for their factory at 63d St. and St. 
Lawrence Ave. 

Fire destroyed the buildings and ma- 
chinery of the Columbia Quarry Co., 
Columbia, Ill, Aug. 12. Loss, $25,000. 

The J. W. Miller Incubator Co. will 
move from Freeport, IIL, to Rockport, 
Ill., and coupe the building formerly 
used bv the J. L. Clark Mfg. Co. 


The Kimberly-Clark Co., Neenah, Wis., 
paper manufacturer, has commenced 
work on the construction of an addition 
to its mill. 

Horlick’s Malted Milk Co., 
Wis., will soon start work on 
posed new malting house. 


Racine, 
its pro- 


WEST OF THE MISSISSIPPI 


The Goodyear Tire & Rubber Co., 
Akron, Ohio, has awarded the contract 
for the construction of a _ three-story 
brick and concrete plant at 12th and 
Hennepin Ave., Minneapolis, Minn. The 
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estimated cost is $65,000. Long, Lamor- 
eaux & Long, Minneapolis, are the archs. 


The grain elevator owned by A. Butts 
and the Poehler Grain Co., at Glenburn, 
N. D., was destroyed by fire. Loss, $8,500. 


The citizens of Billings, Mont. are 
considering the establishment of an al- 
falfa mill at Billings, to cost about 
$13,000. 

The Rocky Mountain Elevator Co., a 
subsidiary of the Royal Milling Co., Great 
Falls, Mont., pose to erect ~ grain 
elevators at reat Falls, each with a 
capacity of 25,000 bushels. J. W. Sher- 
wood is mgr. of the Royal Milling Co. 


The Flathead Valley Farmers’ Elevator 
Co., Polson, Mont., will soon begin the 
construction of a grain elevator at Polson. 


The feed plant of the K. & E. Neumond 
Co., 2600 South Levee, St. Louis, Mo., 
which was recently destroyed by fire, 
will be rebuilt. The new building will 
be fireproof. 

Louis C. Noisaswald and others, of 
New York, N. Y., plan to install a rice 
mill at Hickory R e, Ark., with a daily 
capacity of about 400 bbl. 


The fuel house of the West Lumber 
Co., Onolaska, Tex., was destroyed by 
fire, Aug. 6. Loss, $5000. 


The Price-Booker Co., San Antonio, 
Tex., will establish a cannery at Smith- 
ville, Tex. 

The contract has been awarded for the 
construction of an ice plant for W. 
Orth, at Yoakum, Tex. 

V. V. Black, Ringwood, Okla., has had 
plans prepared for the construction of a 
cold-storage plant at Ringwood. 


WESTERN STATES 


The Kooskia Land & Power Co., Koos- 
kia, Idaho, plans to erect a pulp mill to 
cost about $300,000. 

The Boyce Lumber Co., Hoquiam, 
Wash., recently incorporated, will erect 
a plant at Hoquiam for the manufacture 
of doors. 

The Clark County Growers’ Associa- 
tion has been organized at Vancouver, 
Wash., to build a cannery. J. L. Davies 
and J. D. Eaton are interested. 

The Elmira Lumber Co., Elmira, Ore., 
is planning the erection of woodworking 
plant at Eugene, Ore. 

The Porter Bros. Lumber Co., Florence, 
Ore., plams to erect a plant adjoining its 
present mill, witha daily capacity of about 
250,000 ft. of lumber. 

The sawmill plant owned by A. Beim- 
rohr, near Forest Grove, Ore., was des- 
troyed by fire. Loss $14,000. 

The Palmer Cement, Brick & Stone Co., 
Portland, Ore., has purchased a site near 
Kenton, Ore., and will erect a factory to 
cost $50,000. 

C. B. Crisler, B.S. Owens, and Burge W. 
Mason, Klamath Falls, Ore., have ac- 

uired two acres of ground on Sixth St., 

lamath Falls, and will erect a box man- 
ufacturing plant to cost $15,000. Charles 
McGowan will be manager of the new 
plant. 

The Klamath Falls Pail & Tub Co., 
Klamath Falls, Ore., is planning to in- 
stall additional equipment and machinéry 
in its factory. 

The Crossett Timber Co., Knappa, Ore., 
has acquired a site near Knappa and will 
erect a large sawmill plant. ' 

The city of Calexico, Calif; has a move- 
ment on foot to establish a municipal ice 

lant. The Farmers & Merchant Club 

as the matter in hand 

The Cooney Lumber Co., Chico, Calif., 
has acquired the property of the Cohasset 
Box & Lumber Co., near Chico, and will 
erect a large planing mill and box factory. 
George E. Cooney is interested 

J. B. Licklederer, Greenville, Calif.. and 
W. F. Jacobs, Auburn, Calif., are plan- 
ning the erection of a plant at Auburn for 
the manufacture of a patented iceless ice 
box invented by Mr. Licklederer. 

The Julian Produce Co., San Diego, 
Calif., will erect a new cold storage and 
ice manufacturing plant on Seventh St., 
San Diego. Estimated cost, $18,000. 


CANADA 


The Medicine Hat Milling Co., Medicine 
Hat, Alta., plans to equip a new mill with 
a capacity of about 1500 barrels daily. 
Complete new equipment will be installed. 

The Dominion Fireproofing Co., Medi- 
cine Hat, Alta., will build a new plant 
there, to cost about $200,000. Warren 
Overpack is mer. 
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W. A. Brown & Co., North Vancouver, 
B. C., are plenning for the erection of a 
shingle mill plant at North Vancouver. 


The Northwestern Wheel & Wagon Mfg. 
Co., Bellingham, Wash., has acquired a 
site at New Westminster, B. C., and will 
erect a plant for the manufacture of its 
specialties. 


Fire damaged the plant of the Peck & 
Will’s sash and door factory, Belleville, 
Ont. Loss, $25,000. 


The W. W. Woelfie Shoe Mfg. Co., Ber- 
lin, Ont., plans to construct a new factory 
at Berlin. W. W. Woelfie is mer. 


The Superior Match Co., Owen Sound, 
Ont., will build a new factory to cost 
about $25,000. 


Fire destroyed the box factory of the 
Myers Thomas Co., Granby, Que., Aug. 12. 
Loss, $100,000. 





New INCORPORATIONS 
GENERAL MANUFACTURING 


These companies have been incorpor- 
ated to manufacture. 


The Maff Co., Portland, Maine; pianos, 
organs, etc. Capital, $20,000. Incorpor- 
ators: Albert F. Jones, T. L. CroteAu and 
James E. Manter, Portland. 


- The Fairmont Box Co., Canajoharie, 
N. Y.; boxes, ete. Capital, $100,000. In- 
corporators: Bartlett Arkell, 95 Broad 


St.; Walter Lipe, Frank Barbour, Cana- 
joharie. 


The Daniel G. Cosgrove Co., Boro. 
Manhattan, N. Y.; fertilizers. Capital, 
$12,000. Incorporators: J. Martin, Frank 
Spencer, Jr., and T. Dooley, all of 64 
Wall St. 

The National Educational Film Co., 


Boro. Manhattan, N. Y.; motion pictures. 
Capital, $200,000. Incorporators: B. But- 
ler Boyle, 272 Lincoln Road, Brooklyn: 
Thomas Chappel, 331 East 92d St.: Jos. 
W. Taylor, 404 East 17th St., New York. 


The L. R. S. Paper Co., Inec., Boro., 
Manhattan, N. Y.; paper boxes, etc. Cap- 
ital, $10,000. Incorporators: Samuel 
Rachomovitz, 425 Pennsylvania Ave., 


Brooklyn: Max Schwartz, 647 East Fifth 
St., and Paul Lew, 509 West 12I1st St., 
New York. 

The Myers Mirror Mfg. Co., Manhattan, 


N. Y.; mirrors, ete. Capital, $10,000. In- 
corporators: Jerome Myers, 6 Maiden 
Lane; Jos. Davidson, 151 West 40th St; 


Martin Hoffman, 161 West 36th St., New 
York. 

The Bauer Mills Inc., Boro. Manhattan, 
N. Y.; silk, cotton and woolen goods. 
Capital, $10,000. Incorporators: George 
Holbert, 468 West 153d St.: Walter Rath- 
bone, 126 West 25th St., and John Lowe, 
Jr., New York. 

The American Radium Co., Boro. Man- 
hattan, N. Y.; radium, radium compound 
and mixtures. Capital, $10,600. Incor- 
porators: William-B. Waldo, Harold B. 
Atkins and Herman F. Cuntz. 


The Black Fox Silex Co., Boro. Man- 
hattan, N. Y.; silex, etc. Capital, $150,- 
000. Incorporators: Claude Whiteside, 
Chattanooga, Tenn.: F. Winters, 539 
Union Ave., and Jos. Babcock, 949 East 
156th St., New York. 

The Standard 
hattan, N. Y.: 


Drug Co., Boro. Man- 
medicinal preparations. 
Capital, $50,000 Incorporators: D. N 
Maclean, New York City: A. L Van 
Cleave, H. D. Van Cleave, Montclair, N. J. 


The Duffy Lubricants Mfg. Co., Boro. 
Miunhattan, N. Y.; lubricants, etc. Capi- 
tal, $25,000. Incorporators: J. F. Duffy, 
H. K. Helikman, New York, and H. W 
Conklin, Morsemere, N. J 

The Manufacturers’ Oxygen Co., New 
York, N. Y., oxygen, ete. Capital, $25,000 


Roberts, Ridgewood, 


Incorporators: J. B. 
r Enany, New 


N. Y.; J. Merriman, M. M 
York. 


The Flexible Arch Support Co., Boro 
Manhattan, N. Y.: arch supports, boots, 
shoes, etc. Capital. $65,000. Incorpora- 
tors: W. B. Hord, H. Hord, G. W. Middle- 
ton, E. E. Adams, and E. L Deveronaud. 


The Newmastic Co., Boro. Manhattan, 
N. Y.; rubber tires and goods of rubber 
textures. Capital, $250,000. Incorpora- 
tors: O. Parker; R. Weld and O. H. 
Bartine. 


The Lowefeld 
Manhattan, N. Y.: 
Capital, $10,000. 
Felsenfeld, L. 
Lowenhaupt. 


Chemical Co., Boro. 
chemical preparations. 
Incorporators: J. J. 
H. Altman and W. J. 
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The John D. Blauvelt Drug Co., Nyack, 
N. Y.; drugs, medicines, etc. Capital, 
$25,000. Incorporators: J. D. Blauvelt, E. 


™ 


Seybolt and C. N. Cornell 


The Lackawanna Stone Co., Syracuse, N. 
Y.; quarry stone, ete. Capital, $40,000. 
Incorporators: C. M. Bowman, C. Stewart, 
Wilkes-Barre, Penn., and J. Dunfee, 
Syracuse, N. Y. 


The 
Capital, 
Young, P. 8. 
Hoboken, N. J. 


The Amoskeag Cereal & Stock Co., 
Jersey City, N. J.; cereals, etc. Capital, 
$60,000. Incorporators: Gail Hamliton. 
Mason G. Worth, New York, and Arthur 
T. Dear, Jersey City. 


The J. W. Rosenbaum & Co., 44 Hunter 
St., Newark, N. J.; jewelry and novelties. 
Capital, $100,000. Incorporators: J. W. 
Rosenbaum, Levi Weingarten and Oscar 
lL. Weingarten, Newark, N. J. 


_ The National Art Marble Co., Trenton, 


Hoboken, N. J. 
E. L. 
Rees, 


Russell Oil 
$300,000. 
Dyer 


Co., 
Incorporators: 
and Cc. 8&8. 


N. J.; artificial marble. Capital, $125,000. 
Incorporators: Maurice ’ Cachman, 
Peter J. Duffy and A. Malman. 

The Akron Airless Tire Co., Akron, 
Ohio; rubber goods and tires. Capital 
$50,000. 


pagocperasers ; William 8S. Brooks, 
Joseph J. Surbey and Ira N. Thompson. 


The Majestic Rubber Co., Akron, Ohio; 
rubber goods. Capital $3000. Incorpor- 
ators: E. Christman, A. L. Beiswanger 
and O. E. Baum. 


The Davies-Bach Mfg. Co., Cleveland, 
Ohio; vehicles, tires and accessories. 
Capital, $300,000. Incorporators: George 


H. Nash, C. H. Davies and O. Nelson. 


The Gyrohell Co., Cleveland, Ohio; 
shoe heels and shoe findings. Capital, 
$50,000. Incorporators: M. J. Rudolph, 
Cc. H. Judkins and A. L. Welch. 


The Toledo Wagon Co., Toledo, Ohio: 
wagons. Capital, $10,000. Incorpora- 
tors: Ralph T. Southard, W. R. Allman 
and A. Eugene Avery. 


The Plastic Stain Paint & Color Co., 
Westerville, Ohio. Capital, $75,000. In- 
corporators: A. A. Cameron, E. Rodgers, 
and D. M. Cupp. 


The McDonald Ledger & Loose Leaf 
Co., Chicago, Ill.; loose leaf binders, 
ledgers and office supplies. Capital, 
$25,000 Incorporators: Henry Chase, 
Jr.. Lawrence F. Scmitt and E. V. W. 
Quimby. 

The Lux Cabinet & Fixture Co., Chica- 
go, Ill.; furniture. Capital $15,000. Incor- 


orators: George Lux, F. J Kolar and R. 
-o00le 

The Acme Mirror & Glass Co., Chicago, 
Ill.; glass and its products. Capital $2500 


Incorporators: Morris Schaeffer, Benja- 
min E. Cohen and Halo Hibbard 

The New Improved Knitting Mills, 
Chicago, Ill.; knit goods. Capital $2500 


Samuel R. Silverton, John 


Incorporators 
Scheffer. 


W. Lovellette and Sol. 
The A. M. Wilmersdorf Co., Chicago, 
Ill.; electrical apparatus and machinery. 


Capital $10,000. Incorporators: Max D. 
Baron, William C. Weseternberg and A. L 
Nichols 


The Superior Sash & Door Co., Chicago, 
Ill.; timber products and mill work. Capi- 
tal $5,750. Incorporators: Hessel Weid- 
memaar, A. G. Peterson and O. P. Glaresn 

The McGraw Tire & Rubber Co., Chica- 
go, Ill; automobile tires and rubber 
goods Capital $100,000. Address G. Ray- 
mond Collins, 833 First National Bank 
Bidg., Chicago 


The Jersey Clay Products Co., Newburn, 


Ill.; clay products. Capital $20,000. In- 
corporators: Walter P. Grath, Adeline 
Grath and Harry L. Krueger 


The Flexotile Floor Mfg. Co., Rockford, 


Ill building materials. Capital $20,000 
Incorporators: C. E. Fort, 8S. C. Andrus 
and J. E. Goembel, Rockford, Il 

The Pine Bluff Brick Co., Pine Bluff, 
Ark.; bricks. Capital, $15,000. Incor- 


porators: John B. Spears, Garland Brew- 
ster and Fonzo Brewster 

The San Antonio Packing Box Co., San 
Antonio, Tex.; boxes Capital 20,000. 
Incorporators: H. H. Radley, L. C. Wig- 
gins and Joe L. Strickley. 

The Tulsa Stone & Foundry Co., Tulsa, 
Okla.; stone. Capital, $50,000. Incorpor- 
ators: A. S. Spitnagel, F. Prentill, Tulsa, 
and H. E. Bartlett, Sound Springs, Okla. 

The Howard Smith Paper Mills, Montre- 
al, Que.; paper. Capital $1,000,000. In- 
corporators: John Joseph Medgher, Wal- 
ter A. Merrill and Lawrence de Kalisz 
Stephens, all of Montreal, Que., Canada, 








BusINEss ITEM 


The Columbus Machine & Tool Co., Col- 
umbus, Ohio, has been incorporated with 
a capital stock of $500,000, and has since 
purchased the business entire of the Col- 
umbus Machine Co., Columbus, O., and 
the Vulcan Furnace Co., Warren, Pa. 
Contracts have been placed for the con- 
struction of a new manufacturing plant 
in which gas, gasoline and oil engines will 
be manufactured as well as a variety of 
other machinery. D. H. Palmer is presi- 
dent of the new organization and until 
completion of the new plant manufacture 
will be conducted at the Columbus Ma- 


chine Co.’s works. 








TRADE CATALOGS 


Kelting, 459 Carroll St., Brook- 
lyn, N. Y. Catalog. Positive pressure 
blowers. Illustrated, 6x9 inches. 

The Earle Gear and Machine Co., Phila- 
delphia, Penn. Bulletin. Herringbone 
gears. Illustrated, 12 pages, 6x9 inches. 

Wells Bros. Co., Greenfield, Mass. Cata- 

dies, 


Albert J. 


log. No. 30. Screw plates, taps, 
reamers, bolt, nut and pipe threading ma- 
chinery, thread micrometers, etc. L[lus- 
trated, 252 pages, 4x54 inches. 

Newton Machine Tool Works, Phila- 
delphia, Penn. Catalog No. 47. Metal 
cold saw cutting off machines. Illus- 


trated, 96 pages, 6x9 inches. 

The Taylor & Fenn Co., Hartford, Conn. 
Catalog. Manufacturers’ drilling ma- 
chines. LIllustrated, 22 pages, 6x9 inches. 


D & W Fuse Co., Providence, R.I._ Cir- 
Magnetic chucks. Illus- 


cular No. 202. 
trated, 8 pages, 64x9} inches. 

The Watson-Stillman Co., 50 Church St., 
New York. Catalog No. _ 85. Hydro- 
pneumatic wheel presses. Illustrated, 6x 
9 inches. 

Charles H. Besly & Co., 111 No. Clinton 
St., Chicago, Ill. Circular. Pattern mak- 
ers’ disc grinder. Illustrated. 


The Fulton Machine & Vise Co., Low- 
ville, N. Y. Catalog. Vises, centrifugal 
pumps, etc. Illustrated, 40 pages, 5x7} 


inches. 

Richmond Stay-Bolt Drilling Machine 
Mfg. Co., Richmond, Va. Catalog. Mul- 
tiple spindle semi-automatic stay-bolt 
driller. Illustrated, 8 pages, 6x9 inches. 








FoRTHCOMING MEETINGS 


American Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. W. W. 
Corse, Secretary, Buffalo, N. Y. 

Foundrymen’s 


Buffalo, N. Y., 
26. Richard 


Association. 
Hotel 
Mol- 


American 
Annual convention, 
Statler, Sept. 24, 25, 
denke, Watchung, N. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


Monthly meeting Tuesday. Cal- 


gineers. 
vin W. Rice, secretary, 29 West Thirty- 
ninth St., New York City. 

Boston Branch National Metal Trades 


meeting on first 
Young's Ho- 
i41 Milk 


Association. Monthly 
Wednesday of each month. 
tel. D. F. S. Clark, secretary, 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
University, Providence, 


retary, Brown 
R. 

New England Foundrymen’'s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 


Hiles, secretary, Oliver Building, 
Penn. 


mer K. 
Pittsburgh, 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 
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Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
= 1785 Monadnock Block, Chicago, 
11. 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 


American Society of Engineer Drafts- 
men. 
of each 
retary, 


Regular meeting third Thursday 
month. Walter L. Smyth, sec- 
116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
ce from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 




































MEN WANTED 


Connecticut 


DRAFTSMEN with at least eight 
years’ experience in machine-tool design- 
ing; shop experience necessary; perma- 
nent position; state age, experience and 
salary expected. Box 697, Am. Machinist. 


Illinois 
TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 


shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, III. 


ASSISTANT FOREMAN, experienced in 
designing cams and tools for Cleveland, 
Gridley, and Brown & Sharpe automatic 
screw machines; factory located in Chi- 
cago. Box 706, Am. Machinist. 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, I11. 


Isthmus of Panama 
ERECTORS FOR PANAMA CANAL— 


First-class men with at least five years’ 
experience as erectors for engine or ma- 


chinery manufacturers and ability to 
handle men; entrance salary, $140 a 
month; free bachelor quarters; free 


transportation from New York or New 
Orleans: must be American citizens, 
under 45 years, in sound physioal condi- 
tion. Write Isthmian Canal Commission, 
Washington, D. C 


Maryland 


ASSISTANT MECHANICAL ENGI- 
NEER—Unusual opportunity with sub- 
stantial, aggressive young company (man- 
ufacturers labor-saving machinery), with 
especially pleasant, congenial surround- 
ings, for competent man between 30-40, 
having t‘' orough technical training and 
eight years or more practical experience, 
preferably in dust Wandling and com- 
pressed air appliances, including shop 
training, first-class draftsman, erection 
work and Al designer: a natural me- 
chanic, who can meet problems at first 
attempt economically and successfully; 
must show substantial accomplishments 
as evidence of eligibility; some traveling 
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required; salary to begin, $1800, with as- 
sured increase constantly in proportion 
to accomplishments; send two or more 
opsemmeee of drawings, preferably ma- 
chinery of own design: also state fully 
complete synopsis of career, showing 
places and gyn - of employment, na- 
ture of work performed and salary re- 
ceived. Address “Labor-Saving Machin- 
ery,” Box 672, Am. Machinist. 


TIMEKEEPER, young man, familiar 
with premium or piece work systems. 
Box 675, Am. Machinist. 


ENAMELER to take entire charge of an 
enameling shop. Must have executive 
ability and know how to handle help. Give 
references. Address Manager. Box 656, 
Am. Machinist. 


Massachusetts 


TOOL AND DIE MAKERS, experienced 
interchangeable work. 


on high-grade 
Address P. O. Box No. 1332, Pittsfield, 
Mass. . 


DRAFTSMAN—Experienced, mechan- 
ical and electrical, for a permanent posi- 
tion with a large electrical concern. 
Apply, stating age, education, experience 
and salary expected, by addressing 
“Chief Draftsman, Box 657, Am. Mach. 


FOREMAN to take charge of lathe job; 
must be expert on engine-lathe work; 
also a man thoroughly expert as pro- 
duction engineer to act as assistant to 
superintendent, especially in getting 
production rushed through the _ shop; 
both men must be high-grade mechani- 
cal experts with experience and right up 
to the minute in latest practice. Write 
fully and comprehensively to Box 707, 
Am. Machinist. 


Michigan 


COST CLERK AND TIMEKEEPER, 
competent, in large sheet-metal factory; 
must be up to date, energetic, resource- 
ful; state references and salary expected. 
The Ireland & Matthews Mfg. Co., De- 
troit, Mich. 


Minnesota 


FOREMAN OR SUPERINTENDENT, 
man of 35 to 50 years old, one who is 
capable of designing and to take charge 
of manufacturing of marine gasoline en- 
gines; a steady position and an oppor- 
tunity to take a part interest in a profit- 
able and well established business. Ad- 
dress 333 Security Bank Building, Minne- 
apolis, Minn. 


New Jersey 


DRAFTSMAN, A-l1, with hoist and 
crane experience by concern located near 
New York. Box 705, Am. Machinist. 


FOREMAN MACHINIST for 30 men; 
night shift, five nights a week: works 
near Newark, N. J.: close work required 
on special and automatic machinery: 
salary, $30; references required. Address 
M. K., 810 Broad St., Newark, N. J. 


TOOL DESIGNERS, first-class. 
Crocker-Wheeler Co., Ampere, N. 


FLOOR AND VISE HANDS at once. 
Those Sapermncee in machine tools pre- 
ferred. iood pay to good men. Ad- 
dress Niles-Bement-Pond Co., Plainfield, 


aN. Ue 


Apply 
J. 


FOREMAN, competent, for hand tur- 
ret, hand screw and automatic depart- 
ment; must have wide experience and 
executive ability; automobile experience 
preferred: give references and salary ex- 
pected. Box 685, Am. Machinist. 


New York 


AUTOMOBILE MACHINIST, thor- 
oughly reliable, to handle a garage re- 
pair business. Youngs & Co., Newburgh, 
ie ee 


TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 


DRAFTSMAN with some experience on 
structural steel, experience in piping, 
brick-work and other subjects also de- 
sirable. Neat tracer also wanted. Wes- 
tern New York. State salaries. Box 652, 
Am. Machinist. 


FOREMAN for shop manufacturing 
metal specialties; must be experienced 
in scientific management of shop: man 
with initiative and executive ability; 
good opportunity for right Box 
720, Am. Machinist. 


man. 
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OPPORTUNITY for mechanical man; 
a young man having some mechanical 
training to act as foreman and assistant 
superintendent in an old established con- 
cern in Brooklyn; $14 to begin, with 
quick advancement; state age, previous 
experience and reference. Address “Man- 
ufacturing, Box 690, Am. Machinist. 


North Carolina 


DRAFTSMAN, French or German, who 
can speak English; write giving experi- 


ence and wages expected. 8S. Parker, 
Pinetown, N. C 
Ohio 
DRAFTSMAN, experienced, for me- 


chanical details on electric cranes. The 
Toledo Bridge & Crane Co., Toledo, Ohio. 


DRAFTSMAN, by Ohio boiler shop, ex- 
perienced on fire-tube boiler details, set- 


tings and cost estimates; application 
must state full experience and salary de- 
sired: Address “Draftsman,” Box 710, 


Am. Machinist. 


SUPERINTENDENT to take charge of 
growing and successful factory building 
engine Sathes: factory located near Cin- 
cinnati, Ohio; experience required in 
handling of men, in perfecting factory 
organization and in the design and man- 
ufacture of lathes; no others need apply; 
a good opportunity for a capable man; 
excellent location; good salary. Write 
giving references to Box 717 Am. Mach. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, Com mormen and  black- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Oklahoma 
TOOLMAKER, for Tulsa, Okla., for 
gas-engine work, ete. Address, giving 


references and wages 


age, experience, 
expected, McEwen Bros., Wellsville, N. Y. 
Pennsylvania 
DRAFTSMAN, experienced in design- 


ing machines for working wood; must be 
good, practical man; state experience, 
salary expected and when available. Ad- 
diress.Box 534, Williamsport, Penn. 


cCPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and compenee machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirere who 
furnish the same information about them- 
selves, and mention cate pape. Lanston 
Monotype Machine Co., Philadelphia. 


Washington 


FOREMAN in small foundry; must un- 
derstand cupola mining of iron; must be 
sober; steady work; state wages. Ad- 
dress Grays Harbor Iron & Steel Co., 
Hoquiam, Wash. 


Wisconsin 


FOREMAN for sheet metal depart- 
ment; experience in automobile parts 
necessary; permanent position for the 


right man; state experience and salary 
expected. Box 667, Am. Machinist. 





Positions WANTED 


Canada 


SUPERINTENDENT of factory for 
company employing 600 hands or more, 
manufacturing light and medium weight 
duplicate machinery: have technical edu- 
eation and 15 years experience; Eastern 
States or Province of Quebec preferred. 
Box 721, Am. Machinist. 


Connecticut 


SUPERINTENDENT OR FOREMAN, 
tool, machine or mechanical work: 18 
years in charge of large bodies of men. 
P. O. Box 2081, Bridgeport, Conn. 
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MECHANICAL ENGINEER, with ex- 
perience as designer on machine tools, 
stamping presses and sheet-metal tools, 
and metal-working machinery; can de- 
sign tools and fixtures for economical 
manufacture. Box 711, Am. Machinist. 


THEORETICAL AND PRACTICAL 
MECHANIC, executive ability, machine 
and tool designing, familiar -with sys- 
temizing, factory cost accounting, patent 
and marketing problems, office labor-sav- 
ing devices preferred. Box 716, Am. Mach. 


DESIGNER AND ENGINEER, gradu- 
ate, age 34, desires charge of design and 
inventive development of new machin- 
ery; 15 years’ experience on experimental 
work, automatic and fine machinery; am 
exceptionally capable on inventive, orig- 
inal design and the production of suc- 
cessful machines. Box 687, Am. Mach. 


SUPERINTENDENT OR FACTORY 
MANAGER, now holding similar position 
with company manufacturing a large 
variety of electrical apparatus; 26 years’ 
experience as toolmaker, foreman, de- 
signer and superintendent; practical in- 
ventor; can produce results without red 
tape; will be open for engagement in 
near future; best of references. Box 679, 
Am. Machinist. 


Michigan 


SUPERINTENDENT, or opening where 
a first-class man could work up into a 
ood position; good organizer; practical 
uyer; familiar with uptodate practice; 
Al references. Box 714, Am. Machinist. 
CHIEF INSPECTOR, good mechanical 
and executive ability, long experience in 
handling large number of men, looking 
for position as superintendent or assist- 
ant; first-class references; at present 
ompieves with one of the largest auto- 
mobile companies. Box 712, Am. Mach. 
TOOLROOM FQREMAN, A-1 mechanic, 
14 years’ experience, well educated, thor- 
oughly competent, reliable and up to 
date in every respect, desires a change 
after September 1 as tool-room foreman 
or factory manager; the very best of 
references; satisfaction guaranteed. Box 
701, Am. Machinist. 


New Jersey 


GENERAL SUPERINTEN DENT—Pro- 
gressive, experienced, capable executive; 
proves ability in large jobs. Address H. 
a 180 Montague Place, South Orange, 


New York 


FOREMAN, 26, 
facturing, assembling, 
small interchangeable parts, intricate 
machinery, apparatus. Box 713, Am. Mach. 


DRAFTSMAN, well experienced in de- 
signing light machinery and tools; nine 
years’ shop and office experience; in- 
ventive ability. Box 702, Am. Machinist. 

ENGINEER OR ASSISTANT to chief 
engineer by a technical man of 15 years’ 
experience in design, construction and 
manufacturing. Box 686, Am. Machinist. 


FOREMAN, 30, practical mechanic and 
executive: engines, electrical and gen- 
eral machinery; medium and heavy work; 
can install system. Box 715, Am. Mach. 

TOOL ROOM MAN with 15 years’ ex- 
perience as foreman and designer of 
tools, jigs and fixtures, four years in 
present position, desires change; best of 
references. Box 719, Am. Machinist. 


DE IGNER—Capable machine and tool 
designer; production engineer, 32 years 
old: broad experience: natural ability: 
highly recommended; minimum salary, 
$1800: will change for permanent posi- 
tion in New York. Box 676, Am. Mach. 


FACTORY OR PRODUCTION SUPER- 
INTENDENT, for the past eight years 
identified with the automobile and gas- 
engine industry, now connected with a 
well <nown concern, is open for engage- 
ment; best of references from past and 
present employers; any location. Box 
718, Am. Machinist. 


MACHINIST AND TOOL MAKER, a 
general all-round mechanic who thor- 
oughly understands his business, sober, 
steady and industrious, with some tech- 
nical education, possessing executive 
ability and familiar with uptodate man- 


experienced in manu- 
inspection of 


ufacturing methods, desires position. 
“Progressive,” Am. Machinist. 
Ohio 


ASSISTANT SUPERINTENDENT. by 
technical graduate, 29: seven years’ ex- 
perience as designer in various lines of 
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machine tools and special automatic 
machinery; competent tool designer; 
well posted on modern manufacturing 
methods; executive ability. Address Box 
708, Am. Machinist. 


MANAGER OR GENERAL SUPERIN- 
TENDENT—A progressive, practical man 
of over 20 years’ experience in office, fac- 
tory and on the road, desires to connect 
with pregronmre concern in machinery 


or manu ye lines; successful ex- 
perience in machine tools, electrical ma- 
chinery, engines, sheet-metal stamping 


and tools. 30x 709, Am. Machinist. 


Pennsylvania 


DRAFTSMAN, five years’ experience 
all kinds of steel-plate construction, 22- 
sires position; salary expected, $90; age, 
22 years; good references. Box 703, Am. 
Machinist. 


SUPERINTENDENT, at present in 
charge of engine and boiler works em- 
ploying 250 men, wishes to change. Box 
680, Am. Machinist. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D.C. 


Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 
ed. Box 267, Am. Machinist. 


Yours for A-1 sheet-metal stampings 
at low cost, small and large quantities, 
Boston Pressed Metal Co., 154 Nassau St., 
New York. 

Catalogs Wanted—We are open to re- 
ceive catalogs and other printed matter 


on machine tools, machine-shop equip- 
ment, ete. W. McElwain Co., Man- 
chester, N. H. 

For Sale—Fire-escape industry and 
gSarage; fireproof building; good resi- 


dence and barn; natural gas; modern im- 
rovements. Address Steel Structural 
Vorks, Westfield, Penn. 


For Sale—Patterns and core boxes, 
also detail drawings for the manufac- 
ture of several sizes of upright and hori- 
zontal hydraulic elevators; a number of 


each type are now in use. For further 
information address Box 704, Am. Mach 
For Sale—Machine shop; 10 machine 


tools in good condition; frame buildings 
on plot 62x210 ft.; can be used for man- 
ufacture of small tools or machines; we 
are retiring from business; price, $4400 
for ground, buildings and tools. Ad- 
dress L. M. Gordon, 722 Centre St., Tren- 
ton, N. J 

For 
chinery 
dition; 
able for 


Sale—at a bargain—modern ma- 
manufacturing plant; fine con- 
two railroad connections; suit- 
manufacturing tools, pumps, 
compressors, engines, etc.; part of pur- 
chase price can be carried on mortgage 
or owner would consider retaining part 
interest in satisfactory business. John 
M. Holton, Room 710 Commonwealth 
Bldg., Philadelphia, Penn. 


Sale— Libbey ae” lathe, with 
traverse of turret 60", bore of spindle 
gl holes in turret 34” Complete 
with pump and tool equipment for chuck 
work. This machine is in first-class 
shape. Gardam Patent Adjustable Mul- 
tiple Spindle Drilling machine, with 12 
apindses, quick change all-gear drive (six 
changes) all-gear feed (four changes), 
and tapping attachment. Will drill any- 
where within a maximum square or circle 
12” with drills from }” to }”. This ma- 
chine has been used very little, and is 
in first-class shape. James Cunningham, 
Son & Co. Rochester N. Y. 


For Sale—An established machine and 
blacksmith shop in the center of the in- 
dustrial district of the City of Los An- 
geles. Calif., equipped with 1500-1b. 
steam hammer, furnace, boiler, forges, 
26”x12’ lathe, drill press, power hack 
saw and tools to do a general line of 
machine work; stock will inventory 
about $1000; investment, $10,000, with a 
good lease on a switch; rent, $35 per 
month: tools are all new, having been 
used about six months; on account of 


For 


death of proprietor this business must 
be sold to close up estate; price, $6000; 
terms if desired. J. M. Regan, R. F. D. 


No. 10, Box 158, Hollywood, Calif. 
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Talks With Our Readers 


By The Sales Manager 


Here’s something mighty good from 
“The Voice.”’ 


Morality in business means much more, 
and reaches much farther, than hon- 
esty in advertising, and is tremendous- 
ly more important. 


Honesty in advertising means honest 
salesmanship, but morality in business 
reaches back to the very beginnings of 
business and clothes with the robe of 
justice and fairness every personal re- 
lation and material consideration and 
condition therein. 


Those who control the advertising for 
the business of the world have. the 
greatest and most practical opportunity 
ever offered to influence and control 
the entire ethics of business. 


Advertising when honestly done is a 
public declaration—it is a confession 
of faith. It is a signed and sealed doc- 
ument posted in public places that all 
may read. 


Once displayed and read no single 
syllable of it may be taken back; and 
no single responsibility for it may be 
evaded. It is the advertiser’s written 
word, his signed bond. 


We have all noticed that the less care- 
ful a man is of his faith the more he 
hedges on putting his representations 
down‘in black and white, and thus the 
list of businesses whose advertisements 
you find in the best publications has 
already become something of a roll of 


honor, and these very businesses will, 
themselves, become increasingly careful 
as to the company their advertisements 
keep in these publications. 


The logic of circumstance is forcing 
all men who make good goods, and 
who barter them honestly, to set the 
value and character of their wares to 
advertisements. 


The old adage, “this word is as good as 
his bond,”’ is being changed to read, 
his word is as good as his advertising. 


More and more the business of the 
world depends upon advertising, and 
more and more the morals of the busi- 
ness world depend upon publicity. 


Every social, ethical and economic 
problem which clamors for solution to- 
day is bound up with the exchange of 
commodities. Commerce keeps civiliza- 
tion alive and unifies the human race. 


Our ideals and our ethics no less than 
our standards of living are influenced 
more largely by the broad dissemina- 
tion of business information through 
advertising than upon the circulation 
of idealistic or ethical literature. 


We shall be satisfied only when it shall 
be recognized that industry is a public 
responsibility, as well as a private op- 
portunity, and that business is service. 


* * * 


Only reliable products can be continu- 
ously advertised. 
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Cutting Testing Machine Screws 


The Emery testing machine being 
erected at the National Bureau of Stand- 
ards, Washington, D. C., will have a max- 
imum capacity of 1,150,000 Ib. for ten- 
sion, and 2,300,000 Ib. for compression 
on specimens of all lengths up to 32 ft., 
and a sensitiveness under all loads of 2 
Ib. This machine is of the horizontal 
type and consists essentially of two ends, 
one the weighing end, and the other the 
straining end, connected by two bars. 
These bars are the subject of this article. 

The straining end consists of a large 
hydraulic press carried on wheels, moved 
and held by nuts on these two rods, and 
as the press has to vary its position by 
about 30 ft. these rods or screws, as they 
are called, are threaded for about that 
length. As each nut has, at times, to carry 
over 1,100,000 Ib. it is essential that there 
shall be a very good bearing between all 
the threads in the nuts and the threads 


By A. H. Emery, Jr.* 





These screws are 12 in. in dia- 
meter by 50 ft. long, with an Ac- 
me thread of 1}-in. pitch cut for 
a distance of 30 ft. from one end. 

The errors in the cutting of the 
thread were measured by means 
of a special gage and corrected 
by a novel fixture applied directly 
to the thread. 











*Mechanical Engineer, with A. H. 


Emery. 


nearly finished and the other end be- 
ing worked upon. A larger view of the 
threaded end is shown in Fig. 2. 

The threads on the screw were cut to 
gage in the usual manner until the nut 
went on the full length of the thread. As 





pitch for either 4 or 8 threads and the 
other for gaging the pitch for either 20 
or 40 threads. The shorter of these 
gages is shown in Fig. 3. 

This shorter, or 8-thread gage, con- 
sists of a casting planed with two V's 
so as to fit on the screws, and has a 
rectangular groove 2 in. wide and 4 in. 
deep in the upper face in which were 
fitted two pieces carrying tool-steel gag- 
ing pins, 7¢ in. in diameter with ends 
turned taper to fit the thread gage. Holes 
for these pins were made in the main 
casting so that the end pins could be ad- 
justed lengthwise if desired by simply 
shifting the blocks in which they fitted. 
The center pin, which is also of tool steel, 
is fitted to the main casting and held in 
vertical position by the setscrew as 
shown. 

There are several ways in which this 
gage can be used. When taking 4-thread 





Fic. 1. ONE OF THE EMERY TESTING MACHINE SCREWS IN THE LATHE 


on the screw. To accomplish this re- 
quires the threads of both nut and screw 
to be of uniform pitch. 


CUTTING THE SCREWS 


These screws are steel forgings, 13 in. 
in diameter by 50 ft. long. After forging 
they were turned to a 12;%-in. diameter 
and shipped to the Fore River Shipbuild- 
ing Company for finishing. They were 
turned to exactly a 12-in. diameter and 
had a thread of approximately Acme 
form, 1%-in. pitch, 54 in. deep, cut for. 
30 ft. from one end. One screw is shown 
in the lathe in Fig. 1, with its thread 


was to be expected on a screw of this 
size, it went on harder at some places 
than at others. A tool was used to fin- 
ish the threads which was ground to the 
exact shape of the thread groove and fed 
along with the lead screw of the lathe so 
that there was not the slightest doubt as 
to the shape of the threads. The speci- 
fications calling for an extra fine fit for 
the nut on the screw, the work was now 
ready for inspection. 


THE TestTinGc GAGE 


For the inspection of these screws two 
gages were made, one for gaging the 


gagings the center and one end pin are 
used, and when 8-thread gagings are de- 
sired the end pins only are used, the cen- 
ter pin being raised clear of the threads. 

If variations in the pitch are to be de- 
termined, the gage is placed on the screw 
as shown in Fig. 3 and the center pin set 
down so that it just fills the groove, and 
then secured with the setscrew. The 
end-pin blocks are set so that the end 
pins are exactly 6 in. from the center 
pin. The end pin are then set down to 
the threads and if found to just fill the 
space, the pitch is correct at that posi- 
tion; if either pin strikes first on the 
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face of the thread nearest the center pin 
it proves the pitch to be long. 

If either end pin just fills the space. 
the pitch will be right for that side. Us- 
ing the gage in this way tells if the pitch 
varies, but fails to tell what the variations 
are, so that the gage must be used an- 
other way to tell just how much the pitch 
varies and if long or short. This in- 
formation is necessary in order to deter- 
mine just where to dress the threads. 
To illustrate, the gage will be set to find 
the exact variations of the pitch in 8 
threads. 


TESTING FOR VARIATION 


The gage is placed on the screw and 
the center pin moved away from the 
screw far enough to be sure that it will 
not strike the faces of the threads. The 
end pins are adjusted so that the lower 
ends are exactly the same distance from 
the axis of the screw but not touching 
the faces of the threads. This is best 
done by placing some fixed thickness be- 
tween the ends of the pins and the root 
diameter of the threads, say 1s. in., or so. 

With the gage thus resting on the 
screws, the pins touch neither the right- 
nor left-hand face of the threads. The 
gage is then moved along to the right 
until one or both pins touch the left- 
hand face of the threads. If both pins 
touch, the pitch is correct at that posi- 
tion on the left-hand face of the threads. 
If the right-hand pin touches the face of 
the thread, the pitch on that face is short; 
if the left-hand pin touches the pitch is 
long. 

If the gage is moved to the left, the 
same thing holds for the right-hand faces 
of the threads. The amount of pitch va- 
riation is obtained by simply trying 2% 
slip gage through the space between the 
pins and the faces of threads. This gage 
can be used for determining the varia- 
tion in pitch in 4 or 8 threads. The 
longer gage, for 20 and 40 threads, can 
be used in the same way. 


CORRECTING THE LEAD 


By the use of these gages the pitch va- 
riation of the threads was found to be a 
great deal more than was permissible, 
and in order to save the screws some- 
thing had to be done to straighten them 
out. This was done by using the large 
screw for a lead-screw and rigging up a 
special fixture for holding the tools while 
doing the cutting. This fixture was bolted 
directly to the nut that had been fitted to 
the screw. 

The whole arrangement on the screw 
and in the lathe is shown in Fig. 4. As 
shown the fixture consists essentially of 
a casting A one end of which is bolted 
to the collar B of the nut that is driven 
by the screw; the other end is arranged 
to carry two tool-holders, one on either 
side. Only one tool, however, was used 
at a time, the two being provided to ob- 
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viate the necessity of changing when re- 
versing the direction of the lathe, as it 
sometimes happened when cutting on one 
face of the threads that a consecutive 
cut could be taken on the opposite face. 
This was especially true when the pitch 
was getting more uniform. As both faces 
of the thread were irregular, it was nec- 
essary to make the tool-holders so that 
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the tools could be fed in by hand when- 
ever desired. 

Two lugs on the main casting A, one on 
either side, provide an easy method of 
keeping the nut and casting from rotating 
with the screw. As shown, a block was 
placed under the lug, and on top of this 
block a small piece of round, cold-rolled 
steel was placed. This allowed the con- 
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Fic. 2. THE THREADED END OF THE TESTING-MACHINE SCREW 
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Fic. 4. CORRECTING THE SCREW THREAD 
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nection between the nut and carriage to 
be entirely flexible. A spring was intro- 
duced to keep the nut, at all times, 
against the face of the thread opposite to 
that being cut. 


COMPARISON OF RESULTS 


The table gives the gagings of one of 
the screws before and after turning the 
threads with the special fixture. The 
threads were numbered from 0 to 244, 
and the first column gives the numbers 
of the threads between which the varia- 
tion of pitch was measured. The second 
column gives the variation from the de- 
sired pitch for 8 threads on the left-hand 
face of the threads. The third column 











Threads face a-c face b-d_ face a-c face b-d 
244-236 —0.003 —0.004 0.000 0.000 
236-228 0.000 —0.003 0.000 +0.000 
228-220 0.000 —0.001 +0.002 +0.001 
220-212 —0.001 —0.004 +0.001 +0.000 
212-204 +0.003 +0.001 +0.00075 +0.000 
204-196 +0.008 +0.007 +0.000 0.000 
196-188 —0.006 —0.009 +0.00075 +0.000 
188-180 —0.004 —0.007 +0.00075 +0.00075 
180-172 —0.006 —0.008 +0.001 0.000 
172-164 —0.002 —0.004 +0.00075 0.000 
164-156 +0.001 —0.001 +0.001 +0.0015 
156-148 +0.003 0.000 +0.001 +0.001 
148-140 +0.002 0.000 +0.001 +0.001 
140-132 +0.001) +0.001 +0.0015 +0.000 
132-124 0.000' —0.001 +0.00125 +0.001 
124-116 —0.002 —0.005 +0.00075 +0.000 
116-108 +0.002 +0.003 +0.000 +0.000 
108-100 +0.001 —0.003 +0.000 0.000 
100— 92 0.000 0.000 +0.0075 +0.000 
92-84 —0.001 —0.004 +0.000 +0.000 
84-76 +0.003 +0.002 0.000 +0. 00075 
76-68 +0.004 +0.003 +0.000 +0 .000 
68-60 +0.003. +0.001 +0.00075 —0.000 
60-52 +0.001 —0.001 +0.00075 —0.000 
52-44 —).002 —0.005 +0.000 —). 00075 
44-36 —).006 —0).009 +0.000 +0.001 
36-28 —0.004 —0.006 +0.000 —0.001 
28-20 —0.005 —0.008 0.000 +0.000 
20-12 —0.005 —0).006 0.000 —). 00075 
12-4 —0.002 —0.001 +0.001 —). 000 
sO +0.006 —0.008 +0.000 0.000 


TABLE OF THREAD ERRORS BEFORE AND 
AFTER RECUTTING 











gives the variation on the right-hand face 
before any cutting was done with the 
special fixture. The fourth and fifth col- 
umns give the corresponding variations 
in the screw as finished. 

The + sign before a measurement in- 
dicates that the pitch was long and a — 
sign that the pitch was short. The gag- 
ings taken after recutting are correct 
within 0.00025 in. and when the readings 
are +0.000 in: or —0.000 in. it means 
that the pitch is either long or short, but 
by less than 0.00025 in. It was a long 
and tedious job to gage and find where 
to cut the threads, take a cut and re- 
gage, but the final result was satis- 
factory. 








Notes on Sand Blast 
Apparatus 
By H. V. HAIGHT 


It has recently been my privilege to 
visit a number of foundries and see sev- 
eral sand-blast plants in operation. A 
few notes on the equipment, its operation 
and results may be of interest. 

Of the two best rooms seen, one was 
lined with steel plate, the other with 
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plank. The first used heavy plate, about 
12 gage, and was substantial and durable 
in appearance. 

The second room was lined with heavy 
plank set on end behind cleats. The idea, 
of course, being that if any of the planks 


- should be cut out by the blast they could 


easily be removed and replaced by new 
ones. 

There is a great difference in the clean- 
ness of different sand-blast rooms. Some 
are no more dirty than the average foun- 
dry and a visitor, wearing a helmet to 
protect the head from flying particles, 
can walk about without discomfort. 
Others are extremely dusty, the air not 
only being filled with flying sand, but also 
with dust and dirt when the blast is in op- 
eration, presenting conditions which must 
be far from healthful. 

The seco.-i1 room mentioned above was 
provided with a slot in the ceiling closed 
by a door, arranged to allow the crane 
to drop heavy pieces within the inclosure. 
In the floor was a grating. The ceil- 
ing was made double and there was a bot- 
tom exhaust. At this plant the superin- 
tendent stated that he changed the work- 
men every four or five months, believing 
that lorig service tends to physical in- 
jury. Working for a long period, say five 
years, in such a place would, he thought, 
bring on consumption in the case of the 
average man. 


THE Use oF Air HELMETS 


Inquiries were made as to the use of 
the air helmet; that is, compressed air 
piped to the helmet worn by the men 
with the idea that the escaping air will 
prevent dust from entering. One super- 
intendent recommended the air helmet, 
although they had never tried it. Inanother 
plant these helmets were stated to be ob- 
jectionable, it being claimed that their use 
tended to give the operator asthma and 
head troubles. At still another plant it 
was said that the hose connection would 
be so troublesome that the men would 
not use them. At none of the plants were 
helmets in use or to be seen. 


SAND-BLAST REQUIREMENTS 


A common air pressure used in sand 
blasting is from 40 to 45 Ib. per sq.in., 
although with one system a pressure of 
190 Ib. is used. A sand consumption of 
800 Ib. of sand per day of 10 hr. per 
room was recorded on cleaning steel 
truck frames and bolster castings. The 
consumption per casting is about 18% Ib., 
with an air consumption of 300 cu.ft. of 
free air per minute per room. At this 
foundry the fine dust is separated from 
the sand and the separation seems to be 
extremely satisfactory. The air is 
changed 4.87 times per minute with a 
horsepower expenditure of 74 hp. per 
room. 

Each room is lighted by incandescent 
lamps inclosed in wire screens of about 
16 mesh. 
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The nozzles last from one to two days. 
In another foundry malleable-iron nozzles 
are used and, while some of these will 
iast as long as three weeks, the cost is 
about 3c. each. 

The sand in most general use was a 
coarse beach sand. The grains being 
from sw» to yy in. diameter. In the com- 
plete systems the sand is automatically 
returned to the supply hopper, either by 
a bucket elevator or by fan suction. The 
dust is also separated from the sand and 
discharged, often into a standard gondola 
car. The sand is thus used over and 
over until it is reduced to a powder with 
hardly a trace of grit. 

As a general conclusion only complete 
systems seem successful. All of those 
which were anything less than complete 
were intolerably dirty. 


Usep AS A CLEANING PROCESS 


For large work which must be cleaned 
from sand, as the frames or bases of ma- 
chines which contain oil for tath or 
splash lubrication, it seems necessary to 
use the sand blast as the cleaning pro- 
cess. Where sand burns on, forming a 
scale; the sand blast seems to be the only 
practical way to remove positively all the 
sand. 

The above applies to large castings. On 
the smaller ones the same principle holds, 
and I believe that the only way to thor- 
oughly remove sand and scale from small 
castings on which much machine work is 
to be done is the sand blast. It is true 
that a cleaning mill pounds down a cer- 
tain part of the scale and burnishes it, 
while a sand blast removes scale and has 
a tendency to show up imperfections. In 
a general way then the cleaning mill is 
more suitable for finishing surfaces that 
are not to be machined and a sand blast 
for surfaces that are to be finished. 

On castings that are to be machined, on 
automatic and semi-automatic turret 
lathes, the ideal way would seem to be 
to first put the casting through the clean- 
ing mill to remove the sand and give a 
good surface on the parts that are to be 
left unfinished. Then take it into the 
sand-blast room and go over the surfaces 
that are to be machined to remove thor- 
oughly all sand not shaken loose by the 
cleaning mill and finally blow out all re- 
maining dirt in cored holes and inside 
pockets. For sand blasting small cast- 
ings, the best way from the operator’s 
standpoint, is to put them in a sand-blast 
cleaning mill. 

A final word with regard to regular 
cleaning mills may be in order. Those 
having separate bolted trunions are the 
most satisfactory. If you purchase a 
mill with trunions cast on and they wear 
out or break, it is practically impossible 
to make a pair and have the mill run true. 
However, with trunions that are bolted 
on, repairs or replacements can be made 
at any time with ease and with the as- 
surance that the mill will run satisfac- 
torily afterward. 
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Notching Slab Milling Cutters 


In making or remaking slab mills there 
is one operation, an account of which 
should prove interesting: 

In the early days of the milling cutter, 
when teeth were fine in pitch and pro- 
duction was of necessity slow, it was not 
the usual practice to notch the cutters. 
But as the teeth were made coarser in 
pitch, and larger cuts were taken, it was 
found necessary to notch, or gash, the 
teeth in such a manner as to break up 
the shavings, especially on mills taking 
a broad cut. 

One of the earliest methods of notch- 
ing was to cut a spiral like a square 
thread across the top of the teeth, the op- 
posite hand to the spiral flute of the 
mill; sometimes these threads were cut 
double or treble pitch. This method, al- 
though cheap, was not particularly effi- 
cient for the following reason: The 
notches in one row of teeth are not totally 
covered by the next tooth in succession 
(note the line AA in Fig. 1, which rep- 
resents the line of rotation), conse- 
quently the material left on the work, by 
reason of the notch, comes on to the cor- 
ner of the next tooth in addition to its 
own load, and frequently these corners 
chipped and so threw a triple load on 
the corner of the next tooth in succes- 
sion. 

In some of the earliest types of notched 
slab mills, the notches were nearly as 
wide as the portion left standing, the 
idea being that by this means more chip 
room was provided. While this must be 
conceded, the modern practice of coarser 
teeth gives more chip room _ without 
throwing an abnormal load on any cor- 
ner—if the notching is done judiciously. 

The present practice, generally, is to 
have the notch followed by a full tooth, 
and the design recommended is to have 
two or more full teeth covering each 
notch, so that if one is accidentally broken 
there is still one full tooth intervening 
between one notch and the next in order. 


METHODS OF NOTCHING 


Many methods of notching are in use 
in those shops where the mills are made 
in large quantities for the market, but 
these methods generally entail the use of 
some special machine, or attachment, and 
therefore are not available for the ordi- 
nary toolroom. The three accepted meth- 
ods of intermittent notching suited to the 
ordinary, medium-sized toolroom are: 
Notching on the universal miller; doing 
the work on a universal tool grinder, and 
notching on the backitg-off lathe, using 
either the ordinary cams or a special 
pair, to be described later. 

The miller method will commend itself 
to the smaller shop, although grinding 
the notches has much in its favor, see- 
ing that the notches may be made deeper 
while the cutter is hard. When using the 
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[Methods of cutting notches in 
these cutters by means of the 
universal miller, the universal 
tool grinder and the backing-off 
lathe. 

Formulas for gear ratios for the 
relieving lathe, and applications 
in calculating for special cases. 

Considerations in making 
special cams for notching on the 
lathe. 
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rack-cutting attachment on the universal 
miller for this purpose, no special tools, 
other than the notching cutters, are re- 
quired. 

The mill to be notched is placed be- 
tween the centers on a mandrel, and the 
miller head is geared up to give the spiral 
that the mill was cut to. The notching 
cutter is set central, or, if using a beveled 








PARTLY DEVELOPED SURFACE OF CUTTER 


notching cutter, behind the center, and 
the notching started from one end of the 
mill going to the other end and thus 
completing one tooth. The spacing is 
done by noting the position of the handle. 
Using %4-in. spacing, means, say, three 
turns of the handle for each notch. 
Having notched.a complete tooth, the 
slab mill is rotated a distance equal to 
one tooth, by the index, and the process 
repeated, except that if notches come on 
the same rotational line every third tooth, 
the table handle will be rotated one turn 
for the first notch, and then three turns 
per notch, as before. When the notching 
is alternate, that is, the notches in one 


tooth are midway between the notches of 
the previous tooth, then the first division 
by means of the table handle, after divid- 
ing, would be one and a half turns, fol- 
lowed by three turns as before. Other 
spacing may be handled similarly without 
any trouble. 


GRINDING THE NOTCHES 


When doing this work on the tool 
grinder the requirements are plenty of 
speed and a suitable elastic wheel, say, a 
60-grain, grade 5, Norton. The spacing 
will depend on the type of machine used, 
but will present no difficulties. A handy 
method is suggested in Fig. 2. 

The tooth guide A should be marked 
off so that the spacing may be obtained 
from it. The guide should be the same 
width as the spacing desired and a mark 
should be engraved in the center; two 
shorter marks should also be engraved 
on it to divide the width into three equal 
parts. The tooth guide should be se- 
cured to the table ways so that it has no 
longitudinal movement, and should be so 
placed as to just clear the grinding wheel. 

When the first notch is ground the 
width of the guide gives the spacing 
for the next notch and when the end notch 
is ground, the table is advanced so as 
to bring the necessary guide mark to the 
edge of a notch. The cutter is then ro- 
tated one tooth and the operation re- 
peated. 

The setting of the tooth guide for als 
ternate notching is shown in Fig. 3, and 
when notching every third tooth, the 
setting, after changing the teeth, is shown 
in Fig. 4. The wheel sould be run so as - 
to throw the pressure of the cut onto the 
tooth guide. 


USING THE RELIEVING LATHE 


In notching on the relieving lathe, a 
number of different styles of notching 
can be carried out, the staggering of the 
notches being arranged automatically, ex- 
cept insofar as it is advisable to leave 
a small portion at either end of the cut- 
ter unnotched. 

To get the various combinations of 
notches, some interesting but simple cal- 
culations are necessary, and it may be of 
interest to work through examples cor- 
responding to those shown. 

For example, take a slab mill 4 in. in 
diameter, having -16 teeth, the spiral an- 
gles of which are 21 deg. 30 min., approx- 
imately. In Fig. 5 is shown the partially 
developed surface of the same cutter, and 
each notch being numbered, it will be 
seen that there are two full teeth behind 
each notch. 

A little consideration of this illustration 
will show that to gear up the lathe cam- 
shaft we must consider, not 16 (the num- 
ber of teeth in the cutter), but 16 divided 
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by 3. That is, we require 544 jumps or 
reciprocations of the tool per revolution 
of the cutter to be notched plus the gain 
due to the spiral form of the cutter tooth. 

To make this quite clear, let us assume 
the use of a specific machine, taking the 
Loewe relieving lathe. 


FORMULA FOR GEAR RATIO 


On relieving lathes the formula for cal- 
culating the ratio of gears to meet any 
number of teeth and any particular spiral 
is: 

ae, - . 
Ratio = . + rT) 
where 
N = The number of teeth in the cut- 
ter to be notched; 
where 
C = The constant for the machine; 
where 
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N=5% 
C=12 
Fas 4 
L=32 
Working this out with the formula 
given, we have for the ratio of our 
wheels: 
we 3) 3) 


16 7 

x64! +55) 

0.447911 
CALCULATING GEAR RATIOS 


Several methcds of calculating gear 
ratios (that are odd) have appeared 
in the AMERICAN MACHINIST, but one of 
the best known employs a table of 
logarithmic ratios, compiled for a given 
set of change gears, as by means of 
these, it is possible to find in a few min- 
utes the nearest set to the desired ratio. 


%ig.4 


NOTCHING TEETH WITH THE GRINDING WHEEL 


F = The feed of the notching tool 
per revolution of the cutter; 
where 
L = The lead of the cutter spiral. 

The plus or minus sign in this formula 
depends on whether the feed is the same 
or of the opposite band to the cutter 
spiral, and as in all notching cases, the 
feed should be of the opposite hand to the 
cutter spiral; the plus sign should al- 
ways be used. 

To determine the feed to use, we must 
know what sort of notching is required, 
and, although opinions on this subject 
vary, the following gives good results: 

For medium-size cutters, A, in Fig. 6, 
should be 34 in. and B should be about 
Ys in., while. for large cutters of coarse 
pitch, A should be 1 in. and B about 
yo in. Taking the first of these and ap- 
plying it to our special case (shown in 
Fig. 5), it will be seen that every third 
tooth is notched, and consequently the 
pitch of the notching is 34 in.; then the 
feed per revolution of the cutter will be 
% in. Assuming the lead of the cutter 


spiral to be 32 in., then the data are: 


For the case in question, the nearest 


wheels are: 
Drivers 26 and 34 
Drivens 47 and 42 


which gives a ratio that .eeds no correc- 
tion. 

Taking as another example a 14-tooth 
cutter, having a spiral lead of 48 in., and 
required to be notched every third tooth 
with the wide spacing (see the partially 
developed surface in Fig. 7), our data 
are: 


N = “ = 4% 
c 12 
F=% 

L = #8 


therefore, the ratio of the wheels would 
be: 


Ratio 4 ( 1+ +) 


1) 
36 ( i+ za) 
14. 145 
36 144 
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NOTCHING ALTERNATE TEETH 


When it is desired to notch alternate 
teeth on the relieving lathe, the number 
of teeth must be odd if the spacing is 
to be carried out automatically. Take 
the case shown by Fig. 8, that is, a 13- 
tooth cutter with a lead of 30 in. and wide 
spacing. 

In this case, of course, the number of 
teeth is divided by two, and the data for 
such a cutter are: 


N 3 = 6Y 

G 12 

r= % 

L=DWD 
therefore, the ratio for such a case would 
be: 

Rati heels = © : 
attio of wheels 73 (1 +35) 
13 l 
“> 24 ( t 60 ) 
_ +26 61 
~ 48 60 


The shape of the notches is not of seri- 
out moment, being largely a question of 
individual fancy. The form shown in 
Fig. 9 is much used, and for notching 
on the relieving lathe has certain ad- 
vantages. The notching may be forced, 
that is, heavy cuts may be taken until 
the last cut or two, without the final re- 
sult showing any objectionable rough 
edges, owing to the material pulling away. 
Another point in its favor is that the tooth 
left standing is somewhat stronger. 

As an offset, however, the notch gets 
narrower as the cutter is ground down, 
and this is somewhat of a disadvantag>. 


MAKING THE SPECIAL CAM 


Referring to Fig. 10, which represents 
the action of the tool when notching a 
16-tooth cutter, and using a cam, Fig. 
11, as usually supplied with a relieving 
lathe of the type under discussion; the 
difference in the lines from a to 16 shows 
each revolution of the cutter to be 
notched. It will further be seen that the 
tool is constantly moving toward the cen- 
ter of rotation until the “jump” occurs. 

Now, if we make a cam to give the 
same inward movement in two-thirds of 
a period and having a one-third dwell, or 
rest, we shall be able to notch deeper 
and at the same. time leave a stronger 
tooth, as the notching will be the same 
depth through the tooth. 

The pitch of a tool which is being 
actuated by such a cam is shown by the 
dotted line in Fig. 12, and a develop- 
ment of the periphery of such a cam is 
shown in Fig. 13, where the flat portion 
represents the dwell of the cams. 

This is, of course, a face cam. For 
lathes or attachments using a periphery 
cam, as in Fig. 14, the dwell may all be 
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at A or part at A and part at B, remem- 
bering that the function of these cams 
is merely to move the tool into its cutting 
position, which is when the “rubber” is 
at A. The angular movement of the cam 
during the rest period A, must therefore 
be sufficient to take the tool through the 
tooth to be notched. 


THE AMOUNT OF LIFT REQUIRED 


It will be seen from a consideration of 
Figs. 13 and 14, that the lift of these 
cams must be such that when notching 
every third tooth we can clear the first 
two, and a lift approaching ™% in. is nec- 








Fig. 3 
Partial Development of Fig.(10) 





Fig. 11 Fig./2 


essary. With a four-lift cam, similar to 
Fig. 11, this could be made by gearing 
the lathe to cut a 2-in. lead, but as a 
dwell of one-sixth, on each rise (thus the 
two cams give a dwell of one-third), to 
give us a cam as outlined in Fig. 13 we 
must gear up more to get this. A con- 
venient lead to take is 214 in.; with this 
an approximate lift of 47 in. with a one- 
sixth dwell is obtained. 

The lathe screw being four threads per 
inch, by using a 2'4-in. lead the cutting 
of the cam is simplified, because, hav- 
ing taken a cut on one lift of the cam, 
by removing the nut and moving the 
saddle back to the starting point, the nut 
will drop into the correct position for the 
next rise, and so on until the cam is fin- 
ished. 


Fig. 
Pa Cutter Wit 
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By this method the cams are easily 
cut. A broad tool should be used; the 
face of the cam need not be wide, because 
accuracy of rise is not required but only 
an approximate movement. Cams, such 
as shown in Fig. 14, are easily made by 
slotting after marking out. 








Proportions of Angle Irons 
for Tool Work 


By RoBertT MAWSON 


The line engraving shows a number 
of cast-iron angle irons which have been 
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found useful for tool making. The 
table gives the dimensions. They are 
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used advantageously as supports when 
planing or milling right-angle surfaces 
for jigs and milling fixtures in the tool- 
room. They are also used as bases for 
circular universal jigs. When registered 
by means of tongues to miller tables in 
the usual way they make milling fixtures. 

Three styles are used, as it is some- 
times convenient to have the fastening 
for the special tools at the center; at 
other times nearer the outsides, and in 
some cases it is impossible to have ribs, 
as they interfere with the special tool 
fastenings. The single and double ribbed 


styles are shown. 
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In the table the upper group of dimen- 
sions applies to the double ribbed style 
and the lower to the single or no-ribbed 
style. 
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Cylinder Feet and Bolts for Engines 


There are two forces to be carried or 
transmitted by the feet and bolts, namely, 
the steam load on the piston, and the 
weight of the cylinder. — 

The low-pressure cylinder, being the 
largest and consequently the heaviest, 
the feet and bolts must be able to carry 
this load in addition to the steam load. 

The centers of the feet which support 
the intermediate-pressure cylinder may 
be located farther from the center of the 
cylinder than those of the low-pressure 
cylinder from its center. When this is 
the case a greater moment, due to a 
longer lever arm, is thrown on certain of 
the feet and the size of the feet for the 
intermediate-pressure loads must be cal- 
culated. 

The arrangement of the intermediate 
and low-pressure cylinders with the ap- 
proximate location of feet is shown in 
Fig. 1. 


Low-PRESSURE CYLINDER FEET 


In a vertical engine when the piston is 
moving down, the steam pressure is act- 
ing upwards upon the cylinder itself, 
while the weight of the cylinder is acting 
downward. These two forces then pro- 
duce a tensile force which is equal to the 
difference of their values. This stress 
must be carried by the cylinder feet. 

Consider the case when the piston is 
moving upward. The steam pressure is 
now acting downward as well as the 
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By A. M. Daniels* 





In the design of marine en- 
gine cylinder feet and bolts for 
holding them to columns, great 
care should be exercised, for they 
transmit the whole force of the 
steam on the cover. The strains 
coming on these feet are applied 
suddenly, and ample metal must 
be provided to withstand these 
severe loads. 

The author considers the sev- 
eral conditions of the forces and 
offers a systematic method, 
based upon theory, combined 
with actually designed engines, 
for calculation of these parts. 

















*Bureau of Steam Engineering, Wash- 
ington, D,. C. 
ring in the cylinder. Since the low-pres- 
sure cylinder is a very large casting and 
many transverse stresses are likely to be 
set up, and to allow also for an increased 
steam pressure in the low-pressure re- 
ceiver, due perhaps to the use of live 
steam in the receivers, we will, to be on 
the safe side, take twice the steam load 
in figuring the size of feet necessary. 
This accounts for the 2 which appears in 
the equation above for the value of p,. 
Therefore if, 
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weight of the cylinder, consequently the 
combined weight will produce a compres- 
sive stress, which, being greater than the 
tensile, is that which the feet must be 
designed to carry. 

Assuming that both forces act in the 
center line of the cylinder, the weight 
must be obtained from some previous 
design of about the same size. The steam 
load may be obtained as follows: 

Let 


Ps; = Pressure in the low-pressure 
receiver, 
Ps = Pressure in the condenser, 


fa = Maximum effective pressure on 
the piston = p;—p,, 
AL = Area square inches of the cyl- 


inder, 
P: = Steam load on the piston = 
2X Pa X Aw 


Thus pa, the pressure on the piston, is 
the maximum effective pressure occur- 


C.L. of Cylinder 
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CYLINDER FEET AND BOLTS FOR ENGINES 


p: — Steam load on the piston, 
w = Weight of the cylinder, 
P = Total compressive load = p, + w, 


(1) 

This equation (1) would give a value 
for the total stress, provided the engine 
always stood in a vertical position. This 
is not the case of a marine engine but 
must be figured for the stress due to a 
maximum roll of 45°. 

Referring to Fig. 2, when the engine 
is in a vertical position, the line of ac- 
tion of the forces considered as acting 
from the center of gravity of mass is in 
the vertical line A B. Now when the en- 
gine is inclined 45°, Fig. 3 shows that the 
forces acting on a vertical line will be 
increased, so that to find their value, P, 
the maximum compressive force, must be 
multiplied by the csc of 45°, or 

P= (p:+w)ese 45°. (2) 
This is the value to use in calculations. 
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Now to find the stress coming on one 
foot we must divide the total compressive 
load by the number of feet, which we 
will call an. 

If F = the maximum compressive load 
on any foot, from Fig. 4 


. P } 
FX (h +9) =—A~L OO g 29) 
(use the value of A or g which is the 
larger) 
or 
= Px (hor 9) 
~ (hA+o)Xn (3) 


This equation (3) gives the value for 
the maximum stress (compressive) for 
which each foot must be designed. 

It will readily be seen that the maxi- 
mum tensile stress to which the foot will 
be subjected may be obtained from equa- 
tion (3) by substituting the value of the 
stress coming on the feet when the pis- 
ton is going down. 

Let 

Pp: = Steam load on the piston as be- 

fore, 

w — Weight of the cylinder, 

L = Total tensile stress = p,—w. 

This equation should also be multi- 
plied by the csc 45° to take into consider- 
ation the ship’s roll, as before, giving 
equation No. 4 

L = (p:—w)ecse 45 
So if F; = the maximum tensile load on 
any foot, substitute the value of L in 


equation (3), 
thus 


(4) 


- _LX (hor g) 
t= (hg) Xn (S) 
(use the value of A and g which is the 
larger). 
WORKING STRESSES 
f = Safe working stress per sq.in. for 
compression, 
= For low pressure 520 Ib.; for in- 
termediate pressure 650 Ib., 
f, = Safe working stress per sq.in. for 
tensile, 
= For low pressure 300 Ib.; for in- 
termediate pressure 430 Ib., 

In the assumption of working values, 
to be assigned to these factors, the author 
has selected five engines of different 
horsepower, which have proven to be of 
excellent and substantial design, and 
worked out an assumed value which 
would give the size and area as adopted. 
The values of f and f, as given are ap- 
proximately the mean of the calcula- 
tions. 

AREA OF FEET 


If a = the necessary area of each foot 


for compressive stress, it will equal . 


If a, = the necessary area of each 
foot for tensile stress, it will equal fa 
I 


The usual construction of foot is shown 
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in Fig. 5, the cross-hatched portion be- 
ing the section which must take the load, 
and the area of which must be equal to 
a, since a is greater than a,, owing to P 
being greater than L. 


BoLTs FOR FEET 


The feet being held to the columns by 
four bolts, located as shown in Fig. 5, 
the size of the bolts must be designed to 
carry the load coming on each foot. Tak- 
ing the maximum load coming on any 
foot from equation (3) and with the fol- 
lowing notation, 

s = Fiber stress allowed on the bolts, 

n, = Number of bolts taking the load, 

e = Necessary effective area of each 

bolt taking the load; then this 
necessary effective area of each 
bolt will be the maximum load 
on a foot, divided by the pro- 
duct of the number of bolts 
and the allowable stress per 
sq.in. or 


5 ny 


Referring to a table of bolt sizes, find d, 
the corresponding nominal diameter. 


INTERMEDIATE-PRESSURE CYLINDER FEET 


Referring to Fig. 1, we see that the 
load from the intermediate-pressure cyl- 
inder produces a greater moment at the 
feet of the intermediate pressure than 
that of the low pressure did at any foot, 
owing to the distance m, from the center 
of pressure to the center line of the foot, 
being greater. 

Using the same notation as before but 
modified to apply to the intermediate- 
pressure cylinder as follows: 


Ps = Pressure in  intermediate-pres- 
sure receiver, 

p. = Pressure in low-pressure re- 
ceiver, 

pi — Pressure on the piston = p;— 
Ps, 

A, = Area square inches of the cyl- 
inder, 

p: = Steam load on the piston = 
1.5 x pa X Ay, 

w — Weight of intermediate-pressure 
cylinder, 


In the equation giving the value of p,, 
the 1.5 is entered for the same reasons 
that the 2 was used in the similar equa- 
tion for the low-pressure steam load. 

Similar to the equations for the low- 
pressure cylinder, 

P = Total compressive load = p, + w, 


P= Maximum compressive load = 
(Pp: w)cse 45°.. 
; P Xm 
FX (m+7) => a 
n 
or 
: PXm 
I aaa! ? 
(m+v)Xn 
This equation gives the maximum 


value of the stress which the foot must 
be designed to carry due to the inter- 
mediate-pressure load. 
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From this point the calculations should 
be carried through exactly the same as 
for the low-pressure cylinder, to deter- 
mine which of the two, the weight of the 
low-pressure cylinder or the greater dis- 
tance of the intermediate feet from the 
center line of the cylinder, produces the 
greater stress on the feet. 

The next step is to use the greatest 
stress figures, and lay down on drawing 
paper to scale, a section of the foot to 
the dimensions as determined. This will, 
of course, be somewhat different from 
the calculated; so after getting it as 
near as the design permits, it should be 
exactly determined, and the actual fiber 
stress coming on the section, calculated 
for future reference and design. 

Let 
A = Area of foot as drawn, 


ja — Actual fiber stress = rt 








Improved Sketching Board 
By M. A. HALL 
For making a large number of small 


detail drawings, especially in those draft- 
ing rooms where each detail is given a 


Vol. 37, No. 9 


The dotted lines show the position of 
the triangle for horizontal and vertical 
lines, a 30-60 being represented. In the 
positions F and G may be seen the over- 
lap at C and D, beyond the center line 
EE, which allows of making a contin- 
uous horizontal line. In this position, 
too, it will be noted that the corner of 
the triangle strikes the corner of the 
board. For this reason, horizontal lines 
lower down will have to be made with 
the triangle inverted. 

Any pattern maker can turn out such a 
board within an hour, using poplar, white 
wood or other soft material for the cen- 
ter, and mahogany, oak or other hard 
wood for the edges. The latter need not 
project above the surface of the board 
more than % in., but ™% in. is prefer- 
able, as it helps keep the shape and true- 
ness of the board. 

In the largest size, for 18x24-in. draw- 
ings, it is advisable to have the two end 
pieces prolonged to extend down below 
the bottom surface at least 4 in. and a 
brace of equal depth added in the mid- 
dle, to prevent warping. Triangles be- 
ing flexible, a slight amount of warping 
does no harm. The important point about 
the construction is to have the two in- 
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CONVENIENT SKETCHING OR DETAILING 
BOARD 


separate sheet, the board shown is very 
useful. This is so constructed to do away 
with the T-square and one triangle, reduc- 
ing the number of articles to be handled 
to a minimum. 

This is accomplished by having the 
board constructed with an edge on three 
sides which serves the purpose of a T- 
square. The triangle works upon this for 
vertical, horizontal or inclined lines, the 
only requirement being the possession and 
use of a triangle of such a length as to 
pass the center of the board for lines 
clear across. This necessity calls for 
the following minimum sizes of triangle, 
with the small, standard-size sheets: 


Drawing Size Board Inside Board Outside Triangle 
Side 
6x 9 in 7x10 in. 8x11 in. 6 in 
9x12 in 10x13 in. 11x14 in. 7 in. 
12x18 in 13x19 in. 14x20 in. 10 in 
18x24 in 19x25 in. 20x26 in. 13 in 


ner corners form exact right angles, and 
the two inner sides parallel to one 
another. 








The medical inspection of factories in 
Illinois is shown to have resulted in the 
reporting of 247 cases of industrial di- 
sease from 31 manufacturing establish- 
ments during the first eight months of the 
law’s operation. One plant is cited which 
had 73 cases of lead poisoning last Aug- 
ust, due to dry sand-papering of lead 
paint. With the use of a simple respira- 
tor for the protection of these workers 
as recommended by the department, the 
hazard of this occupation has been so 
far reduced that there has not been a 
single case of lead poisoning in that 
particular establishment in the last four 
months. 
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Filing Samples and Special Tools 


In making special parts, such as 
screw-machine products, to customers’ 
specifications, the filing of the original 
models, approved samples, and special 
tools made for particular jobs and paid 
for by customers, becomes a_ serious 
problem. This problem has been met 
and solved in a satisfactory manner by 
The National-Acme Manufacturing Co., 
of Cleveland, Ohio. 

This firm keeps all models, samples 
and special tools on file for at least five 
years from the date of the last order 
turned out. From 10,000 to 15,000 spe- 
cial orders are handled each year in- 
volving some 50,000 tool sets and sam- 
ples on file, irrespective of repeat orders. 
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Special Correspondence 





A satisfactory filing system for 
models, 
special tools for screw machine 


approved samples and 


products. Some 30,000 sets are 





cared for; each one is kept for 
five years from the date of the last 
order before being destroyed. 














them in a hurried and more or less care- 
less manner, others were frequently dis- 
lodged and perhaps improperly replaced, 
all of which resulted later in a hunt 
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Fic. 1. Fitinc Cases For MopELs, APPROVED SAMPLES AND CUSTOMER’S 
TooLs 


However, the same part is frequently 
ordered again and again, which, of 
course, reduces the number of specifica- 
tions and tools kept in storage. It is, 
however, safe to say that during the past 
five years this firm has made 30,000 
orders from new specifications. 

With this volume of business and with 
the large number of repeat orders, it is 
essential that every model and tool 
should be accessible at a moment’s 
notice. 

The first attempt at filing was in 
wooden pigeon-hole cases where from 
three to eight or nine sets of models and 
tools were put in each compartment. In 
searching for any particular one, it was 
necessary to handle from three to eight 
of these packages, and in going over 


through the entire section of the case for 
the misplaced package. 


THE STORAGE SystEM Now IN Use 


As an improvement a steel filing case 
with drawers 4x6x14 in. was purchased. 
This complete, original installation is 
well shown in Fig. 1. With the in- 
Stallation of the first case all the pack- 
ages in storage were sorted over and 
those more than five years old were 
thrown out. The new cases will accom- 
modate about 35,000 packages, with the 
drawers in vertical columns, of 23 each. 
All the drawers are numbered, and the 
columns are lettered A, B, C, etc. 

The first six drawers running down the 
column under A are marked with such 
alphabetical divisions as AA, AC, AG 


and so on. The other drawers in each 
row are intended to supplement these. 
In planning it was, of course, impossible 
to forsee how rapidly drawers with cer- 
tain letters would be filled; thus, for in- 
stance, we find in one column the letters 
AG on three drawers, one directly under 
the other, showing that this is the most 
frequently used alphabetical subdivision. 

All of the other columns are brought 
into use in a similar way, thus avoiding 
unused space which would result in any 
arbitrary apportionment of the _ case’s 
volume. The alphabetical subdivisions 
used are simply a check, as all refer- 
ences are made by numbers only, and 
each drawer number is plainly kept on 
its tag. 

As already stated, the drawers are 14 




















Fic. 3. FORM FOR MEMORANDOM OF 
CUSTOMER’S TOOLS 


in. long, which permits the filing of 15 
packages in each. In many cases more 
could be filed, but 15 is considered a 
convenient number. The filing index is 
made up before the samples go into the 
works to produce the order, which may 
be three months or more before the 
samples and tools are ready for filing. 
To handle this detail an index is kept on 
the orders that go into the factory, and 
when 15 sets of samples are checked 
against a particular drawer, the number 
of the next vacant drawer in the column 
is put on the next envelope as its filing 
reference, 


REPEAT ORDERS 


The method with repeat orders is ex- 
actly the same as with new orders; that 
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is, the samples and tools are taken from 
the file, and instead of being returned to 
the drawer from which they were taken, 
they are refiled in the drawer which is 
receiving allotment at that particular 
time. This insures that the sample is 
kept in the file with current business and 
thus is preserved for five years from the 
date of the last order. 
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This method of handling the samples’ 
for repeat orders reduces the working 
space of the case to about half of its 
area, for 90 per cent. of repeat orders, 
or other references thereto, come within 
two years from the original date of filing. 

A specimen set of samples and the 
accompanying records are shown in Fig. 
2. At the top is the envelope in which 
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Fic. 2. A SPECIMAN PACKAGE, ITs CONTENTS AND THE RECORD CARDS 








Drawer No. | | 
Date | 
Mill Order | 





—— 














NAME 





TOWN 





SKETCH 


Stee! 
Brass 
tron 





Steel SKETCH 


Brass 
Iron 














Fic. 4. FoRM OF INDEX CARD FOR FILING 


SYSTEM 
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‘the models, approved samples and tools 
are kept. In the lower right-hand corner 
are the record cards, the specimen form 
for which is shown in Fig. 4. This card 
carries a sketch of the piece and the 
necessary factors for estimating as 
worked out and used on the first order. 

At the top of the card is a series of 
spaces for file numbers with correspond- 
ing dates and the number of pieces in 
the order. The last file number is al- 
ways the current one, and is put on when 
the card is taken from the file to get the 
estimating factors for a new lot. These 
cards are filed alphabetically for ready 
reference. To the left in Fig. 2, is seen 
a memorandum of customer’s tools, the 
form for which is shown in Fig. 3. 

It will be seen that this method, in 
addition to keeping all models, samples 
and tools accessible when wanted, does 
away with the task of sorting out live 
and dead material. At the end of five 
years the samples remaining in the first 
sections of the case are only those which 
have not been ordered within the five- 
year period. It is therefore only neces- 
sary to empty these drawers indiscrimi- 
nately and begin to fill them with current 
work; thus the only necessity for in- 
creasing the drawer space will be from 
an increase in the total number of orders 
handled during each five-year. period. 
The entire system as installed and in 
use is a simple, practical and satisfac- 
tory solution of a difficult filing problem. 








Initiative 
By A. Dyson 


We decided the other day that our ap- 
«:rentices were being spoiled by over 
much instruction and were not develop- 
ing “initiative,” so made up our minds 
to give them a chance of showing what 
they were made of. 

One young fellow who had erected 
several light countershafts under the 
supervision of the foreman, was given 
one to erect by himself. 

He did the job, and in good time, but 
the milling machine man is not half 
through cursing the fellow who had 
“pinched” his bolts, 

The countershaft 
case-hardened T-bolts. 


was erected with 








Springs may be plated with nickel, but 
frequently will break when brass or cop- 
per plated. This is caused by the pene- 
tration of the hydrogen gas, given off 
during the plating, into the steel. It 
renders them brittle. To prevent break- 
age, the current should be as weak 
as possible so that practically no gas is 
given off. This fact applies to hardened 
steel springs. Those with the temper 
produced in drawing the wire and low in 
carbon are not affected.—Brass World. 
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German Disk Metal Cutting Machines 


One of the interesting phenomena of 
metal working is observed in the fact that 
toothless disks turning at high speed can 
be used for cutting off stock. The ma- 
terial cut may be harder than the disk 
itself. Attempts to utilize this principle 
in practical metal working date back 
about 30 years. The earlier failures 
were due largely to the impossibility of 
devising a method for driving the high- 
speed, heavily-taxed belted machines em- 
ployed. While this evil remained it was 
hardly to be expected that careful ex- 
periments would be made for improving 
the cutting process proper. 

The principle of operation is an ex- 
tremely simple one and calls to mind the 
way savages kindle a fire by rubbing to- 
gether two sticks until the heat generated 
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Fic. 1. CENTRIFUGAL FORCE STRESSES OF A 
CuTTER Disk 20 IN. DIAMETER, 1-IN, 
Bore; R.P.M., 3000 


ignites the wood. Analogously, in the 
present process, the high circumferential 
velocity of the rotating metal disk cre- 
ates at the place of contact with the ma- 
terial, so much friction, transformed into 
heat, that the substance at this spot be- 
comes incandescent. However, the metal 
particles are not consumed, but are 
thrown off by the penetrating disk. 


DIFFICULTIES ENCOUNTERED 


While this seems simple in theory, 
many difficulties are encountered in at- 
tempting to carry it out efficiently. The 
same disk that satisfactorily cuts small 
cross-sections fails completely for larger 
ones. The power consumed increases 
so as to render the method uncommercial. 
Moreover, the disk ceases to be adequate 
for leading off to the surrounding air the 
heat derived from the large cross-sec- 
tions and therefore heats up until finally 
it welds fast in the material. 

The simplest method to overcome the 


By Hans Heynau 





















A cutting process that accom- 
plishes extraordinary results by 
means of high-speed, toothless 
rotating disks. The development 
of the process is explained and 
machines for the work are des- 
cribed. 
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heating trouble is to cool with water. 
This, however, introduces two difficulties 
just as serious. The water does not ad- 
here to the disk, but is thrown off by 
centrifugal force. If, after the manner of 
ordinary circular saws, the disk should 
be run in a trough full of water, the 
water would, in a few seconds, be thrown 
out. The other difficulty lies in the fact 
that water is carried to the place where 
it is least needed, that is, to the point of 
contact between disk and material. The 
temperature at this spot, which should 
be as high as possible, since the whole 
process rests upon it, it reduced by the 
water brought there, thus affecting the 
entire operation. 

The difficulty resulting from uneconom- 
ical power consumption is not avoided by 
water cooling. We can find a way out 
of the perplexity only by attacking the 
problem in another manner. The cut- 
ting disks in the machines shown are so 
arranged that on both sides, between the 
disk and the work, there is forced a pow- 
erful air blast produced by the disk it- 
self, which protects the disk against 
the destructive heat issuing from the cut- 
ting surface. 

Furthermore, some of the air thus 
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Fic. 3. FRICTION SAW FOR I-BEAMS UP TO 
4-IN. SECTION 


heated reaches the cutting spot proper, 
and, by supplying the oxygen, promotes 
the combustion of the glowing metal par- 
ticles. That such an action really takes 
place may well be observed if a piece 
of work is cut only half through and 
the disk. then somewhat drawn back. The 
air supplied by the disk holds the par- 
ticles of metal, previously brought to a 
sufficient heat, in combustion for a few 
seconds longer. The effect is similar 
to that observed in the well known cut- 
ting process with pure oxygen. 

The disk material is a notably soft, 
tough and uniformly thick special metal 
of about 58,000 Ib. per sq.in. tensile 
strength. The curves in Fig. 1 show the 
radial and tangential stresses caused by 
centrifugal force in a disk 20 in. in di- 
ameter and freely running at 3000 rev- 
olutions per minute. 

In the same manner,. Fig. 2 gives the 
amounts computed for a disk 36 in. in 
diameter and running at 3000 r.p.m. In 
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Fic. 2. CENTRIFUGAL FORCE STRESSES OF 
Cuttinc Disk 36 IN. DIAMETER, 1-IN. 

Bore; R.F.M., 3000 


* 


judging the disk stresses in the as- 
sembled machine, it should be considered 
that the 20-in. disks are reinforced over 
12 in. of their diameter with -forged 
Siemens-Martin steel flanges, and the 36- 
in. disks are covered with similar flanges 
up to 20 in. in diameter. 

The thickness of the disks is governed 
by the cross-sections to be cut, since in 
cutting large sections heavy cross-stresses 
are produced in the disk, tending to make 
it “flap” or vibrate more readily than 
would smaller sections. For equal cross- 
sections to be cut, the farther the disk 
projects beyond its reinforcing flange, 
the thicker it must naturally be. Further- 
more, the thickness of the disk increases 
with its diameter. 


THE Power CONSUMPTION 


It is manifest that the power consump- 
tion for the same section to be cut ad- 
vances with the thickness of the disk, 
since the quantity of stock to be removed 
increases. 








ii 
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The machines in question appear to 
have removed the working difficulties 


within a practical field of usefulness, al- 
though the process is still limited by 
cases where the size of the section to 
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continuous horsepower, which suffices for 
a 12-in. I-beam. 

The machine in Fig. 6 is built for the 
heaviest purposes. I-beams up to 18 in. 
are cut with 35 hp. in about 55 seconds. 


Vol. 37, No. 9 


From the performance of this machine is 
plotted the diagram in Fig. 7. The re- 
quired time in seconds for a certain I- 
beam section may be read from it directly. 

What most interests the buyer of a-ma- 
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Fic. 4. FRICTION 


10-IN. SECTIONS 


be cut, in itself or with regard to the 
cross stresses and “flapping,” necessitates 
so thick a disk that the power required 
precludes economy. 

The machines are, therefore, used with 
great advantages where very heavy cross- 
sections do not occur in the stock. This 
is shown very clearly by the curves in 
Figs. 7 and 8. 

A 4-in. I-beam, of the German standard 
profile, with a cross-sectional area of 
about 10 sq.cm. (1.55 sq.in.), requires 
0.83 hp. per square inch of sectional area. 
A standard 18-in. I-beam with a cross- 
section of 147 sq.cm. (22.8 sq.in.) con- 
sumes 3.22 hp. per sq. in. of sectiona! 
area, that is, four times as much as the 
4-in. beam section. These properties 
go to show that the process is especially 


Suitable for cutting structural shapes. 


SCOPE OF THE VARIOUS MACHINES 


In Fig. 3 is seen a machine intended 


for profiles up to a 4-in. I-beam. Man- 
ufacturers of wrought-iron window 
frames, shipparts, etc., are the users 


of this type. The maximum duty, that is, 
cutting a 4-in. I-beam, is here performed 
in about 20 seconds. Oblique cuts to 45 
deg. may be made. The electromotor, 
which is built in with the machine, has 
a continuous capacity of 4 horsepower. 

In Figs. 4, 5 and 6 follow three types 
whose possibilities of service lie in iron 
structural works, bridge shops, iron mills. 
shipyards, car shops, etc. The machine 
shown in Fig. 4 is equipped with a 10- 
hp. electric motor and its maximum ca- 
pacity is cutting a 10-in. I-beam in about 
45 seconds. The similarly constructed 
machine in Fig. 5 carries a motor of 20 


SAW FOR STANDARD I-BEAMS UP TO 


Fic. 5. Friction SAW FoR I-BEAMS UP TO 12-IN. 
SECTIONS 
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FRICTION SAW 


FOR STANDARD I- BEAMS UP To 18-1N. SECTIONS 
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chine, however, aside from the price, is 
the power consumption per cut. The 
cost of electric current needed in the 
cases before us, is almost the entire work- 
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Fic. 7. CutTinc TIME ON STANDARD I- 
BEAMS 


ing expense, since here practically the 
only moving part of the machine is the 
disk with the motor mounted on its 
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shaft, there being thus only two ball bear- 
ings to fill with vaseline. 

Assuming the cost of electric current 
to be 1.7c. per hp., the diagram in Fig. 8 
is computed. The upper row of figures 
gives the horsepower per cut, including 
motor losses. 

In point of straightness and smooth- 
ness, the cuts meet the requirements of 
general iron construction and bridge work 
For smoother work where a special fit- 
ting by filing, etc., appears superfluous, 
it is often desirable to remove the burr 
on the side where the disk comes out of 
the beam, which is greater than that left 
by a cold saw. Since this burr is ex- 
tremely thin, it may be removed with or- 
dinary curved shears or with a small 
pneumatic chisel. The time required for 
this is not great. 

It is still to be considered how the pro- 
cess is adapted for cutting materials 
other than wrought iron. All alloys of 
wrought iron and steel, when unhardened, 
have given satisfactory results. Cast 
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iron is commonly too hard and brittle, 
while copper and its alloys tend to shear. 
The lessened performance with copper, 
and the like, is to be explained by its high 
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Fic. 8. Cost AND PoweER CONSUMPTION 
FOR CUTTING STANDARD I-BEAMS 


heat conductivity, which hinders a con- 
centration of the heat at the place of con- 
tact between work and disk. 








Making Victor Talking Machines 


We are all familiar with the pictures 
of the little dog listening to his master’s 
voice, and the machines whose vocal re- 
productions hold the little fox terrier in 
rapt attention, are manufactured by the 
thousand at the main factory of the Vic- 
tor Talking Machine Co., Camden, N. J., 
where the material for this and subse- 
quent articles was obtained. 

The factory consists of a large group 
of buildings slightly back from the water 
front of the Delaware River, just opposite 
Philadelphia. 

The equipment is thoroughly uptodate 
and all that the most sanguine could ex- 
pect from a factory turning out a product 
requiring the accuracy and precision nec- 
essary in theirs. 

Safeguards are provided wherever pos- 
sible, and the entire place is as cool and 
light as it is possible to make a plant of 
this character. 





By Ethan Viall 








Somie of the interesting feat- 
ures of a large taiking machine 
factory. 

Drafting and toolroom kinks. 
Laying out jig plates and grinding 
small punches. Milling fixtures 
of various kinds. A turret hob- 
bing machine. Winding and 
testing springs. 























Women employees are allowed to come 
15 minutes later in the morning than the 
men, and leave earlier in the evening, 
which is becomiing more and more recog- 
nized as the correct practice where the 
workers consist of both sexes. 

Naturally, in reviewing the interesting 
points of a factory for a technical paper, 
the mind has a tendency to start from the 


engineering or drafting department, as 
it is here that the new machines and 
fixtures are designed and the drawings 
made from which the other departments 
work. 

The engineering and drafting depart- 
ments are in charge of Chief Engineer 
Murray, who has under him a large staff 
of men trained in their special work. 

It is not the intention to here go into 
the details of the workings of these de- 
partments, but two of the features that at 
once strike the visitor to the drafting de- 
partment will be noted. 

The first of these is the plan of equip- 
ping all drawing tables with heavy cloth 
covers carried on regular window curtain 
rollers at the back, so that during the day, 
or when the tables are being used, the 
covers are rolled up out of the way, but 
at night or when leaving the table for 
any length of time, the cover may be 








Fic. 1. TABLE COVERS IN THE DRAFTING ROOM Fic. 2. STORING DRAWINGS IN STEEL DRAWERS 
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pulled down, covering the table complete- 
ly and preventing the loss of loose parts 
lying on top, and also protecting the draw- 
ings from dust or dirt while the room is 
being cleaned. 

Two of the tables, equipped as de- 
scribed, are shown in Fig. 1, the one at 
the right showing a cover drawn down 
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per ones. Each compartment has a metal 
hold-down hinged to it,’so that the draw- 
ings are kept in place when the drawer 
is opened. 


THE TOOLROOM 
Next to the drafting room comes the 
toolroom, and this is larger than many 
machine shops. 


All the machines are ar- 


























Fic. 3. MASTER PLATE AND JIG-BORING 
TOOL 


over the table and the one at the left a 
table with the cover rolled up. 

The rollers are attached by regular 
brackets to a cleat fastened under the 
edge of the table at the back, as shown. 


STORING DRAWINGS 


The second feature referred to is the 
method of storing drawings in huge fire- 
proof safes fitted with sheet-steel draw- 
ers, as shown in Fig. 2. The steel draw- 
ers are stiff, light and will not warp, 
making them ideal for the purpose. The 
upper half of the set of drawers is made 
for the smaller drawings, while those of 
the lower set are twice as long as the up- 


Fic. 4. Top-PLATE JIGS, SHOWING 
DOUBLE BUSHINGS 


ranged so as to give the operators the 
best light possible, and all valuable tools, 
subpresses, dies, jigs and fixtures are kept 
in a large fireproof vault. 

One of the most interesting features 
of the toolroom practice is the method 
of laying out jig plates, so that any num- 
ber of jigs may be made and the parts 
drilled in them will be interchangeable. 
The method consists of first laying out 
and boring a master plate from the draw- 
ing in the usual way, using buttons to lo- 
cate the holes. This master plate is then 
clamped to the jig plate; bushings are 
placed in the bored holes and with these 
as a guide, holes ss in. smaller than the 
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finished size are drilled in the jig plate 
with an ordinary drill. The next step is 
to bore out the holes in the jig plate, 
using the tool shown at A, Fig. 3. 

This boring tool has a sleeve B, which 
exactly fits the holes in the master plate, 
and this sleeve is placed in the hole over 
the one to be bored in the jig plate. The 
boring bar C, carrying the cutting tool 
D, is then slipped through the drilled 
hole in the jig plate and in through the 
sleeve in the master plate. Next the han- 











Fic. 7. A CONVENIENT TRAVERSE 
ATTACHMENT 


dle and clamp E is placed on the bar from 
the master-plate side and tightened. The 
hole in the jig plate is now gradually 
bored out to within a few thousandths of 
size by turning the handle F and giving 
the feed screw G a twist at each turn, 
which feeds the boring tool through the 
drilled hole in toward the master plate. 
After the holes are all bored out true 
they are reamed to exact size. 

The master plate used for laying out 
and boring the jigs for talking-machine 
top plates is shown at H, and a number 
of drill bushings for use in jigs are 
shown at J. These bushings are made 
double, that is, there is an outside or 














Fic. 5. BALANCED STEADYREST FOR SLENDER PUNCHES 
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Fic. 8. PUNCHES AND DIES FOR BRAKE FORKS 


Fic. 9. PUNCHES AND DIES FOR BRACKET ARMS 
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permanent bushing which is hardened, 
ground and lapped, and is pressed into 
the jig plate to remain permanently. In- 
side of this bushing is another, as shown 
at J, which may be easily replaced when 
worn. 

This plan saves distorting the hole in 
the jig plate itself where bushings have 
to be renewed often, which is bound to 
be the result where high-speed drills are 
used and accuracy must be maintained. 

In removing or replacing the inner 
bushing, it is not a good plan to drive 
them out, as they may be easily pressed 
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GRINDING SMALL PUNCHES 

When grinding long, slender punches, 
the usual method is for the toolmaker 
to steady the punch with his fingers op- 
posite the grinding wheel, but this is un- 
satisfactory as a rule, for several reasons. 
The method employed in the Victor shop 
is to use the counterbalanced steady- 
rest shown in Fig. 5. 

In this halftone, A is the punch against 
which the smooth end of the steady screw 
B rests. The screw C is used to clamp 
the steady screw in place by compressing 
the ends of the holder. The steady screw 
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The bracket E is screwed onto the nose 
of the spindle and is, of course, stationary 
when grinding, the spindle being locked 
by means of the index pin at the back 
of the headstock with which all bench- 
lathe users are familiar. 


A Quick TRAVERSE ATTACHMENT 


A lever attachment for work requiring 
a quick motion of the tool parallel to 
the ways of the compound slide, is shown 
in Fig. 7. In using this traverse or 
“pumping” attachment, the slide screw 
is released, so that the slide is free to 
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Fic. 10. HOLDING FIXTURE AND PUNCH FOR PIERCING Fic. 11. GEAR-BtANK Suppress Die AND 


SPRING CuPs 


out or in, without damage, by using a 
small bolt or screw with a washer and 
nut on it, and a sleeve just a little larger 
than the outside diameter of the inner 
bushing. The bushing is moved by run- 
ning the bolt through it, placing the bush- 
ing and washer over the threaded end of 
the bolt and then screwing down the 
nut. 

Two of the top-plate jigs laid out and 
bored, as described, are shown in Fig. 4. 
It will be noted on inspecting these jigs 
that the castings have been made espe- 
cially for the parts which are to be drilled 
in them, and that the top jig plate has 
bosses cast on it for the bushings, which 
gives a good long bearing on the bushings 
without undue weight. 





is held in the end of the bell lever D on 
the other arm of which is placed the small 
adjustable lead weight E. As will be 
readily seen, this weight may be moved 
along the lever arm, so that any desired 
pressure is applied to the punch being 
ground, so as to offset the pressure of 
the grinding wheel. 


GRINDING CENTERED PIECES 


Small centered pins or punches are 
ground in the bench lathe by using the 
attachment shown in Fig. 6, in which the 
piece to be ground is held between the 
centers A and B, being driven by means 
of the pulley C, which revolves on the 
center and pin D, which engages a dog 
on the piece to be ground. 
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Fic. 12. PROFILER FIXTURE FOR TAPER-ARM ELBOWS 





MANDREL 


move on its ways, then the block A is 
clamped to the ways and the block B 
in the toolpost slot. Various lengths 
of stroke are obtained by placing the 
screw C in different holes in the ends 
of levers D and E. Screw F may also be 
shifted along block A, if needed. 


Digs FOR BRAKE ForKS 

As previously stated, the valuable 
tools and dies are kept in the toolroom 
vault when not in use, and in Fig. 8 are 
shown two punches and dies used for 
making brake forks. 

The blanking punch is made up of 
three pieces, A, B and C, divided as 
shown by the black lines. This is done 
so that if one part breaks it is not neces- 
sary to make a whole new punch, and 
also to simplify the difficulties of hard- 
ening. The punch for piercing the round 
hole is shown at D and the pilot at E. 

In the die a small locating stop pin is 
shown at F, the spring for holding it down 
being shown at G. An adjustable width 
piece is also shown at H. 

After the piece has been blanked out, 
an offset, as shown at J, is made with the 
punch and die J and K. In the die the 
piece is located by placing the hole over 
pin L and the forks between the pins M 
and N. The spring plunger O, which 
comes down on top of pin L, holds the 
piece in place till the offset is made. 


Digs FoR ARM BRACKETS 
Pressed steel arm brackets like the one 
shown at A, Fig. 9, are first blanked out 
as shown at B, the screw holes in the 
ends at C being pierced at the same time. 
After being blanked, the stiffening rib 
D is embossed on with the punch and 
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die E and F. Next the end is formed 
as at G in two operations. The first 
operation is to lay the piece in the die 
H with the square end in recess /, and 
the rib in cavity J. Then the punch K 
is brought down and the end is formed 
in the shape of a wide U. 

In the next curling operation the partly 
formed end is placed between the formed 
jaws L and M and clamped by pulling on 








Fic. 13. MILLING Tops OF ARM SupPpPorTs Fic. 14. BORING AND REAMING THE HOLE 


eccentric lever N, the body of the bracket 
of course hanging down in the slot of 
the die. The handle pin O is then held 
in the lower crook of the half formed 
loop and the punch P is brought down, 
curling the metal around the forming pin 
and leaving the end as shown at G. 

The two ends with the pierced holes 
in them, are next bent in opposite direc- 
tions to form ears by which the bracket 
is screwed to the cabinet. This is done 
by placing the piece in the die R with 
the rib in the channel S and the pin T 
through the loop, and bringing the punch 
U down so as to bend one of the ears 
downward. The pin is now pulled out, 
the piece reversed, the pin again inserted 
and the other ear bent, which completes 
the bracket. 


PIERCING SPRING BOXES 


The spring boxes used on some models 
of talking machines are made up of four 
pieces; two drawn steel shells like A and 
B, Fig. 10; a flat disk and a sleeve like C, 
into which the two shells are pressed 
with the disk between them. A hole is 
pierced in the center of these for the 
shaft by placing them in between the 
clamping jaws D and E over the die F. 
The lever G is then pulled, which turns 
eccentrics in the ends of the levers and 
causes them to hug the box between 
them. Next the hole is pierced by the 
punch H, which works through the hold- 
down / backed by spring J. 

A split spring bushing is shown at K, 


AMERICAN MACHINIST 


inside of the 
sized 


is used to place 
levers to hold small 


which 
clamping 
boxes. 


A GEAR BLANK DIE AND MANDREL 


The blanks for the gears that go on 
the back of spring boxes for the gover- 
nor, are punched out in a subpress which 
is shown partly disassembled in Fig. 11. 
A brass gear blank is shown at A. B is 





the blanking die which is doweled and 
screwed to the plunger at C. The shed- 
der D is doweled and screwed to the 
spring backed ring E, and fits over the 
piercing punches whieh consist of one 
round center punch, four small round 
spoke-piercing punches and four trian- 
gular punches for removing the stock 
between the spokes. 

The plunger F of course fits into the 
frame G, and this frame fits the base H, 
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openings being left in the sides of the 
frame for the stock which feeds over the 
die between the guides 7 and J. With 
everything in place, and a strip of stock 
over the die, the press is tripped and the 
plunger descends. The piercing punches 
first do their work, the shedder pressing 
the metal down but the springs back of 
it allowing it to recede as the plunger 
descends, As the piercing punches pass 





Fic. 15. FixTURE wITH CASTING REMOVED 


through the metal the blanking die B 
next shears out the blank over the edge 
of K, the spring-backed stripping ring L 
being pressed down. Then as the plun- 
ger rises the stripper rises stripping the 
metal from the blanking punch, the shed- 
der D at the same time forcing the gear 
blank off of the piercing punches. 

The gear blanks are next placed on the 
mandrel M and the teeth cut in a gear 
cutter. This mandrel consists of a 





Fic. 16. GOVERNOR DRIVE-GEAR CUTTING: FIXTURE 
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turned and slotted body over which the 
gear blanks fit. A shoulder N is turned 
on one end. This end is also centered, 
but the opposite end is bored out at O 
to receive the guide plug P in the cen- 
tered clamping cap R. When this man- 
drel is full of gear blanks and the cap 
is screwed into place it is, in effect, as 
solid and true as if made of one piece. 


MILLING PRACTICE 


The milling practice in seneral is equal 
to that to be found anywhere, but as con- 
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with the axis of the shell, toward the 


large end. This cut continues till an- 
other stop is reached, when the shell is 
rotated in a direction opposite to the 
first cut, then as the next stop is reached, 
a straight cut is taken to the point of 
beginning, and the waste piece drops 
out. 

The operation of the rotating fixture 
is extremely simple, a worm gear being 
keyed to the sleeve carrying the chuck 
and this worm gear is turned by means 
of a worm on the same shaft with the 
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The top is clamped between a V on the 
end of E and the swinging block F, the 
clamping member of which is operated 
by the screw G. The swinging bracket 
H carrying: the boring and reaming bush- 
ing, is locked in place by means of the 
lever nut /. 


CuTTING GOVERNOR DriviNG GEARS 


The small brass spiral gears used for 
driving the speed governors, are placed 
28 at a time on a shouldered mandrel as 
shown at A, Fig. 16. The fixture used 








Fic. 17. TURRET HOBBING MACHINES FOR SPRING DRUMS 


siderable of it is standard practice only 
the high spots will be touched here. 

The first milling operation described 
will be that of profiling out taper arm 
supports as shown in Fig. 12. A drawn 
steel shell from which these supports are 
made is shown at A, and a milling piece 
at B, the piece cut out being shown at C. 

From this it will be seen that a section 
is cut out of the taper part of the cone 
and that the tip of the extreme end of 
the shell is not touched. 7 

The shell to be milled is held by the 
large end in an expanding chuck at D 
which is operated by the capstan screw 
E. An end mill is used in the spindle 
at F, and the first operation is to make 
a circular cut close to and parallel with 
the end of the shell which is done by 
cutting into the shell with the mill and 
then rotating it to a stop by turning the 
handle G, causing the chuck to turn. 
The table is then moved along so that 
the mill cuts in a straight line, parallel 





handwheel G. Stops on both the rotat- 
ing fixture and the table, render the 
operation of the fixture easy. 


MILLING ARM-SUPPORT 


Cast-iron arm-supports are milled and 
bored out in the fixture shown in the 
profile in Fig. 13. With the fixture set 
as shown, only the top of the arm at A 
is surfaced off with the cutter B. As 
soon as this has been done, the swinging 
bracket C is swung around in position as 
shown in Fig. 14, and the hole is bored 
out with the tool D and then reamed 
with the reamer E, both tools being made 
to easily catch the crosspin in the 
spindle at F. 

The fixture with the casting removed 
is shown in Fig. 15. From this and the 
previous halftone, it will be seen that the 
base of the casting is held by the forked 
clamp A operated by the eccentric lever 
B. The stem is steadi d in the U-shaped 
piece C by means of the thumbscrew D. 








Fic. 18. HoBBING HEADS ON LARGER SCALE 


was made especially for this job. The 
spiral motion is obtained from a master, 
one of the grooves of which is partly 
shown at B. A _ bracket C, which is 
bolted to the miller knee, carries the pin 
D so that when the table is moved the 
master spiral is rotated, moving the man- 
drel with it. 

The mandrel is indexed for the differ- 
ent cuts by turning the graduated disk 
which is locked by a pull pin. The lines 
graduated on the edge of the disk coin- 
cide with a line on the disk holding the 
pin when the pin is opposite one of the 
dividing holes, so that the changes are 
quickly made. 


HospBinGc SPRING Drums 


The spiral gears on spring drums are 
hobbed on a special Pratt & Whitney 
machine, fitted with a turret as shown 
in Fig. 17. 

The turret is shown on a larger scale 
in Fig. 18. This carries five hobbing 





Fic. 19. WinpING Motor SPRINGS 





Fic. 20. DETAILS OF SPRING WINDER 
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heads which in turn are indexed into po- 
sition for the hob to cut teeth in the 
flange of the drum they carry. 

As the teeth are finished and the tur- 
ret indexes, the finished drum is re- 
moved by the operator and another put 
in its place. 

One of the heads, empty, is shown at 
A. From this it will be seen that the 
rather thin edge of the drum flange is 
supported underneath while being cut, 
by the toothed disk B. Owing to the 
small hole in the drums, it is necessary 
to remove the clamping nut entirely from 
the stud C when putting on or taking one 
off. The head D shows a drum, with 
teeth uncut, in place.- 

The turret and hobbing heads are of 
course driven by gearing underneath, 
everything being automatic except the in- 
sertion and removal of work. The capa- 
city of each machine in use is about 500 
drums per day. 


MAKING SPRINGS 


The steel from which the powerful mo- 
tor springs are made, comes in reels 
from which it is taken and cut into 
lengths and the holes punched in a punch 
press. 

The way the length of steel to be cut 
is measured, is to take the end as it 
comes from the reel, trim the end and 
punch a hole in it, and then draw it 
through the die along a bench where a 
pin is set at the right distance. The steel 
strip is now drawn taut and the press 
tripped, the operation parting and trim- 
ming two ends and punching two holes 
at once. The end of the strip from the 
reel is now pulled through as before, and 
So on. 

After the steel has been cut as de- 
scribed, both ends are annealed in hot 
lead and one end is curled in a die, 
enough to fit the mandrel on which it is 
to be used. Next the springs are coiled 
in the machine shown in Fig. 19, the 
working of which will be more clearly 
understood by referring to Fig. 20. 

In this halftone the curled end A of 
the spring to be coiled, is shown caught 
on the pin B of the curling mandrel. A 
stiff iron ring C is slipped into the jaws 
D to retain the spring when wound. 

While winding the spring, the plate E 
is locked to the front in order to retain 
the ring and guide the spring. The lever 
F has a footlever attachment by which 
the disk E may be drawn back with the 
foot, leaving both hands free to handle 
the work. 

The guides through which the strip 
of spring is fed to the coiling mandrel, 
furnish enough friction to cause the 
spring to coil closely around it. 

When the end of the spring is drawn 
out from the guides the spring expands 
as far as the ring D will allow it. The 
inside end is easily detached from the 
mandrel pin and the spring removed, the 
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springs and retaining rings looking as 
at G. 

By holding the coiled springs in this 
way they are easily assembled in the 
drum. 

TESTING SPRINGS 


In order to be sure that the quality of 
the springs is up to the standard, one 
is taken from each lot made up and is 
tested to destruction. By comparing the 
number of windings the spring stands 
before breaking with the computed effi- 
ciency, the efficiency of the lot of springs 
from which the sample was taken, is cal- 
culated, 








Cylinder Boring Fixture 
By L. H. BURKHART 


The halftone shows a fixture used for 
holding a gas engine cylinder of the ver- 
tical type, while the valve chambers are 
being bored. These seats enter the top 
of the cylinder at an angle with the axis 
of the cylinder. To obtain interchange- 
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The valve chamber seats are not on 
the same center line, therefore, it is nec- 
essary to provide a sliding back so they 
can both be brought to the center of the 
boring bar. 

The sliding back is fitted with a tongue 
which fits into a corresponding groove in 
the angle frame. Registering holes for 
taper pitts are provided for each posi- 
tion of the sliding back. 

The hole through the sliding back fits 
the largest cylinder; loose rings or bush- 
ings are provided for each smaller cylin- 
der. 








Hardening to Reclaim Scrap 
By J. M. HENRY 


Ball bearing inner rings are roughed 
to size and shape and then hardened. 
They pass then to the grining operation, 
viz., grinding out the bore to size. It 
sometimes happens that they are ,round 
oversize and the custom was to scrap 
them. This of course is expensive and 
so a novel scheme was devised to re- 
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CYLINDER-BORING FIXTURE 


ability this angle must be exactly the 
same on all cylinders. 

The jig consists of three parts, a base 
A, an angle frame B, and a sliding back 
C. The base A bolts to the platen of the 
boring machine, with registering keys on 
the bottom of the base to fit the slots of 
the platen. 

The angle frame B is pivoted to the 
base at D and swings about this point 
through the angle, between the two valve 
chamber seats as measured by the slot 
E. 

Index points are marked across the 
edges of both members at G. A clamp- 
ing bolt (not shown in the halftone) 
holds the two parts together through the 
slot E. 


claim them. They were sent back to the 
hardening room and rehardened. This 
shrunk them about 0.002 inch, which al- 
lowed us to take a light chip out of the 
bore and brought them to the proper 
size. This method certainly would not 
work satisfactorily on everything, but it 
does on these rings and does not harm 
the bearing in the least. 








Rust on iron or steel goods may be 
easily removed if the goods are first 
soaked in a hot caustic soda or hot caus- 
tic potash solution. This softens the rust 
so that it is much more rapidly and ef- 
fectually removed than by the acid pickle. 
The method, although old, is generally 
satisfactory. 
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The Cost of Selling Machine Tools 


Considerable time has been devoted in 
the last ten years to attempts to devise 
systems and methods for manufacturing 
machine tools cheaply, and particular at- 
tention has been paid to the many de- 
tails which enter into the cost of pro- 
duction. In few instances, however, has 
the cost of selling been considered to any 
great extent. 

It is very difficult for us to get away 
from the notion, when buying a machine 
that we are performing an act of charity 
toward a needy manufacturer. We are 
inclined to ignore the fact that we want 
the machine more than we want the cash 
it costs, otherwise we would not buy it; 
or that we will probably make a far 
greater profit from its use than the man- 
ufacturer did in producing it and that its 
purchase was entirely selfish on our part. 
Then, too, we ignore the evident fact that 
our attitude as a buyer directly increases 
the cost of the machine, as the maker 
must be reimbursed for all the expense 
he is put to by our attitude. 

As a concrete example of this, let me 
quote a conversation between a salesman 
and the purchasing agent of a large steel 
company, regarding the cost of the ma- 
chine. While to some extent the condi- 
tions are unusual and the cost of sell- 
ing, to this particular purchasing agent, 
may be unusually high, the example 
serves nevertheless to show how the 
samc attitude helps to deplete a bank 
account. 


Society OFFICE Hours 


A machine-tool concern, which we may 
call the White Manufacturing Co., re- 
ceived an inquiry from the steel com- 
pany in question stating that it was in 
the market for a large miller and had 
been considering the White Co.’s pro- 
duct. A copy of this letter was sent 
to the salesman in question, reaching him 
on Friday night. By inconveniencing 
himself to the extent of taking a train at 
an unearthly hour, he reached the cor- 
respondent’s city early Saturday morning, 
arriving at the office a little before 9 
o’clock. He presented his card with the 
information that the purchasing agent 
had expressed a desire to see him, only 
to be informed that this individual did 
not see callers on Saturday and that his 
hours were from 10:30 to 12 and from 
2 to 3:30 on the remaining five business 
days of the week. 

As no mention had been made of such 
exclusive office hours in the communica- 
tion, and in view of all the efforts to see 
him promptly, the salesman naturally en- 
deavored to have the rule set aside, but 
to no purpose. This meant laying over 
until Monday, which the salesman did, 
arriving at the office promptly at 10:30 
the following Monday morning. AIl- 
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A partly-true tale of how a 
salesman’s time was wasted; of 
how such waste added to the 
cost of the machines he was sel- 
ling and how it increased the 
price to all buyers. 

A plan for adding the cost of 
selling to the basic cost of the 
machine so as to be fair to all 
purchasers. 

















though no one was ahead of him, he was 
obliged to wait in the outer office until 
11:45 and on being admitted to the 
august presence was informed that he 
would probably postpone the matter untii 
a later date, and that at any rate, the 
price was entirely too high. This gave 
the salesman the opening he desired and 
he proceeded to talk turkey to the mon- 
arch of the purchasing department some- 
thing in the following style: 


A Few WHOLESOME TRUTHS 


Yes, our price is high and for two rea- 
sons. First, because of the cost of man- 
ufacture, which is necessarily fairly high 
because of our attention to details and 
the accuracy we demand from our men. 
But the most important factor in the 
question of cost is the conduct of pur- 
chasing agents like yourself, over which 
we unfortunately hav« absolutely no 
control. 

You asked us to send a reprc sentative 
to see you about our machines. Your 
request contained no information as to 
the unheard-of office hours which you 
observe, or the fact that you could not 
be seen on Saturday. It cost me $17 
carfare to get here promptly, as your in- 
quiry indicated that you were ready to 
talk business. Your office hours com- 
pelled me to remain over Sunday instead 
of going on to a town where I know 
there is business waiting for me. I was 
here promptly at 10:30, which is sup- 
posed to be the beginning of your office 
hours, but you kept me waiting until 
11:45, although there was no one ahead 
of me, and thereby wasted an hour and 
a quarter of my time unnecessarily. 

Even if I secured your order now, your 
arbitrary action has added over $30 to 
the cost of the machine to our firm, not 
counting my salary for the time wasted; 
and all this is an absolutely unnecessary 
expense which you have compelled us to 
incur. 

The worst of this is that you are com- 
pelling us to add an unnecessary cost to 
the price of every machine we _ sell, 
whether it comes to you or to a concern 
which realizes that even a salesman be- 
longs to the human family and treat him 
accordingly. 

I would be very glad to know if you 
expect your own salesmen to have their 
time wasted as you have wasted mine, 
and, if so, how much it adds to the cost 


of the steel rails you produce. And 
when you get this all figured out, you 


might continue the calculation and see 
just how much this increases the cost 
of the rails to the railroads and how 
much it adds to the cost of transporta- 
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tion over those rails, which must be 
paid for by the consumer of the products 
which the railroads carry. 

And, after causing all this extra and 
unnecessary expense, you have the un- 
mitigated gall to complain of our prices 
being high, to attempt to secure a dis- 
count and to haggle over the payment 
of the freight over the very rails vou 
are chirging us more for than you 
should, because of your peculiar policy 
of buying 

I presume these frank remarks will 
jar you to the extent of turning the 
order over to some other company, even 
though you know its machine may rot 
be as good for your work. But if the 
White Manufacturing Co. through me 
has injected an idea of real economics 
into your cranium, it will be perfectly 
satisfied to lose this order for the wood 
of the industry at large. 


THE PURCHASING AGENT PLAyYs FAir 


The purchasing agent hardly recovered 
his breadth before my friend left the 
office, but he was man enough to realize 
the justice of some of the remarks at 
least, and sent an order for the machine 
some days later without asking for an- 
other visit, which he might easily have 
done and which is done in too many 
cases, 

Every salesman can duplicate ex- 
amples of this kind and the unfortunate 
part of it is that there seems to be no 
direct way of remedying this evil unless 
we adopt somewhat peculiar measures. 
The only direct remedy which seems 
available has so many drawbacks that I 
am not ct all sanguine of its adoption by 
any machine-tool builders. But here is 
the plan: 


A BAsic SELLING PRICE 


This plan is to work out some method 
whereby the manufacturing costs of the 
machine shall be determined, including 
the overhead expense, and to this the 
necessary profit must be added. 

This could be called the basic selling 
price and to it should be added the cost 
of selling to each individual customer. 
General technical paper advertising 
would, of course, come under general ex- 
pense so that the cost of selling would 
mean the extra cost necessary in each 
particular case. 

While price quotations along this line 
would be peculidr in many ways, this 
might have a good effect in hastening 
sales. Suppose the John Jones Sausage 
Machine Co. wrote in for quotations on 
a miller built by the White Manufactur- 
ing Co., the reply of the latter would be 
something along this line: 

Replying .to your inquiry of even 
date, we are pleased to quote miller No. 
5 at the basic price of $1500, f.0.b. Hack- 
ensack, N. J. The cost to you will bé 
$1500 plus the cost of making the sale. 

If we send a representative to con- 
vince you of the merit of the machine 
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and its special advantages for your 
work, his expenses will be $25 per day, 
plus carefare. If you are contented to 
take our guarantee that the machine is 
exactly as represented in our circular 
and the order is received without further 
cost to us, our quotation of $1500 f.o.b. 
Hackensack will be the total cost to you. 


Is It AS FooLisH as IT SouNDs? 


While a letter of this kind would prob- 
ably create untold indignation, hilarity 
and contempt, it might place the exact 
facts of the case in such a plain and 
brutally pointed manner that many would 
order promptly and without demanding 
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to see a representative or attempt hag- 
gling further over the price. 

But whatever attitude we may take or 
whether we attempt any reforms along 
this line or not, we must admit that the 
necessity for them exists and that the 
cost of selling is more largely determined 
by the purchaser than we are apt to 
think. In fact, it might well be called 
the cost of buying. And the sooner we 
thoroughly recognize the fact that every 
waste, whether in selling machine tools, 
by fire, or in any other way, as has been 
ably pointed out in the several editorials 
in recent issues of the AMERICAN Ma- 
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CHINIST, affects the whole community, 
the sooner we will see the necessity for 
changing many of our practices. 

While we may think it an excellent 
joke on our competitor when he pays an 
exorbitant price for a machine or a build- 
ing we are ail directly affected by it, as 
his producing power is diminished to the 
extent of the excess he has paid. I 
realize that this sounds like sermonizing, 
but if the unfortunate individual who has 
waded through this so far has secured a 
new light on the perplexing problem, I 
am willing to plead guilty and promise 
not to reform. 








Six Milling and Boring Fixtures 


In the making of their Yankee drill 
grinder, the Wilmarth & Morman Co., 
Grand Rapids, Mich., has a number of 
special machines and fixtures, a few of 
which will be illustrated and described. 

The V-slots and edges of the holders 
used to hold the drills while being 
ground, are milled out with the cutter 
shown at A, Fig. 1, the holder being 
clamped in the fixture B. A holder with 
the V-slot and edges finished is shown 
at C. 

After leaving this fixture the castings 
go to the fixture shown in Fig. 2, where 
the radius at A is milled. The casting 
to be milled is laid over a V-shaped car- 
rier B to which it is fastened by means 
of the clamp C. The carrier swings on 
trunnion bearings at each end and is re- 
volved under a wide milling cutter in 
order to give the radial cut, by. means of 
the worm gear segment D and the worm 
E, which is turned by the ball crank F. 

Another and better view of the V-slot- 
ting cutter also appears in this illustra- 
tion and shows the way the cutting teeth 
are set in. 


MILLING THE ENDs 


The next operation is to mill the ends 
of the holders, while they are held in 
the fixture shown in Fig. 3. This fixture 
is used for two operations. First the 
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A few of the special fixtures 
used for machining parts of a 
drill grinder. 

Two boring tools used in a 
turret lathe for forming internal 
sleeves in a_ self-oiling pulley 


casting. 




















end at A is surfaced off flat with a side 
mill, and after running out a lot in this 
way the stop B is set into the hole at C 

















Fic. 3. FixTURE FOR END AND SLOT 


and locked in by the screw D. This stop 
is made so that the edge of the head 
projects down far enough to catch the 
end of the holder as it is pushed through 
against it, which insures setting all hold- 
ers into the fixture with the ends in the 
same relation to the cutter used to mill 
the dovetail slot E. By using this 
method, all the dovetail slots are milled 
the same depth after the cutter has once 
been set. 

The slot A, Fig. 4, is next milled with 
an end mill which is done by feeding it 
straight onto the cutter in the direction 
indicated by the arrow. The holder is 
clamped against the V-block of the fix- 
ture by means of the wrought-iron hook 
clamp B, which is tightened by means of 
the handle C. 


BorinG OuT SWIVEL BEARINGS 


The bearings in what are known as 
male swivels, are bored out in a lathe, 
using the fixture shown in Fig. 5. This 
fixture is bolted to the cross-slide and 
the boring bar is guided in the bearings 
at A and B, The bar is driven by means 
of the wrench C which is bolted to the 
lathe faceplate, The swivel is held by the 
stem. against the V-block D, being 
clamped in by the swinging bolt &. 
A setscrew F is used to steady the end 
close to the bearing to be bored. The 


























Fic. 1. FIXTURE FOR FIRST OPERATION 


ON HOLDERS 


Fic. 2. FIXTURE FOR MILLING RADIUS ON BACK 
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gage G is used to set the roughing and 
finishing cutters at H and /. 
BorING PULLEYS 
The self-oiling pulleys made by this 
company, have a projecting sleeve inside, 
which is solid with the body of the pul- 
ley. These are cut with the tools shown 
in Fig. 6. The rough castings for the 
two halves of the pulley are shown at 
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Fic. 4. ANOTHER SLOTTING FIXTURE 


A and B and two of the finished parts 
at C and D, the projecting sleeves being 
shown at E and F. 

These castings are held in the chuck 
of a heavy turret lathe to be faced off 
and bored out. Then a roughing tool, 
like G, is used to rough out the sleeve, 
and a tool, like H, is used to finish. The 
pilots of these tools fit the bored holes, 
though in some cases, where the bored 
hole is larger than the pilot, a steel bush- 
ing is inserted for a guide. 

A feature of the rough-boring tools is 
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a sliding washer 7 which at the begin- 
ning of the cut is set close to the cut- 
ting edges and is gradually pushed back 
on the pilot as the cut proceeds. This 
washer keeps the blades from crowding 
in, and steadies them throughout the 
operation. The finishing tools are made 
a solid cylinder with attached cutters on 
the end which may be easily removed 
and ground or kept to size, the small 
amount of material removed by them 
making only a slight amount of clearance 
space necessary. 








Bushings for Screw Machine 
Tools 


By S. N. BACON 


Bushings like the one shown in Fig. 1 
are used in large quantities in every shop 
which uses hand and automatic screw 


kK A > 









Fig.6 
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the bushing as seen in Fig. 2. They 
sometimes fit as seen in Fig. 7. 

In Fig. 3 is shown a bushing which will 
save time and expense. The regular shoe 
and bushing are used but turned down 
on the end to allow the ring C to be 


pressed on. The shoe must be relieved 
at D and chamfered at E. This bushing 
will clamp the drill or tap in true align- 
ment tighter than other devices, and the 
parts will wear a life time. 

The holder for drill bushings should 
be provided with a knockout hole as seen 
at A in Fig. 4. This is usually over- 
looked. The bushing in Fig. 5 is de- 
fective as the end closes, and is easily 
broken. 

When making Brown & Sharpe slotting 
bushings for headless screws, it has usu- 
ally been the practice, when slotting, to 
take them from the toolroom to the screw 








BUSHINGS FOR SCREW-MACHINE TOOLS 


machines; they are found very satisfac- 
tory for holding drills, reamers, taps, etc. 

As these bushings are in two parts, 
each pair of parts should be kept to- 
gether. If this is not done the user has 
to select a shoe to fit a bushing only to 
often find that the dimension A does not 
suit. 

I have seen dozens of these bushings 
spoiled because the operator used the 


nearest size shoe he could find, which 


was originally made for a small drill and 
had to be ground off where it stuck above 


machines, after which they were returned 
for hardening and tempering. The re- 
quired angle for slotting is given in Fig. 
6, so that the bushings may be finished 
and hardened in the toolroom. 








To Brazil the total exports for the 
fiscal year just ended will exceed 
330,000,000, against $11,000,000 in 1905. 
To Chile the total for the year will 
amount to about $15,000,000 against 
$5,500,000 in 1905; to Uruguay, about 
$7,000,000. 
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Fic. 5. FIXTURE FOR FORMING OUT SWIVEL BEARINGS 





Fic. 6 Toots Usep For FORMING INTERNAL SLEEVE 
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Large and Deep Hole Drilling 


My commanding officer has permitted 
me to furnish illustrations and data of 
an interesting drilling and reaming job 
recently accomplished in the Arsenal, 
Watertown, Mass. 

The work was 24 recoil cylinders of 
50-point carbon forged steel for some 
6-in. naval gun mounts now under con- 
struction. 

They are 5 ft. long, with a 634-in. fin- 
ished hole their entire length, with a 
limit of 0.0005 in. plus or minus. 

The pieces were first rough-turned and 
faced. After inspection they were put 
in a lathe and a 1'%-in. hole drilled half 
way through with a Celfor drill, then re- 
versed and the opposite ends drilled. All 
24 were begun in this way, which was the 











FIG. 
longest of any of the operations. Each 
cylinder was then bored on one end 
about 4 in. deep to take the drill A, 


shown in Fig. 1. This view gives a gen- 
eral idea of the rig up on 52-in. Pond 
lathe, recently rebuilt from belt to 
motor drive. 

The first idea for holding the drill as 
shown in Fig. 1, was the heavy clamp B 
on the cross-slide, which did not prove 
strong enough. 

The heavy clamp C, shown at the end 
of the drill shank, and resting on the 
lathe bed was added and held the drill 
securely. 

To add rigidity a ‘4-in. wire rope 
sling D was passed around the tailstock 
and fastened to the carriage as shown. 


By George W. Patterson 








The tools and methods used 
in the Government arsenal at 
Watertown, Mass., for drilling, 
boring and reaming extremely 
accurate deep holes in the recoil 
cylinders of 6-inch naval gun 


mounts. 














The tailstock was allowed to ride on the 
bed with the feed of carriage. 


Fig. 2 shows the drill without the 
shank. The body A is made of machin- 
ery steel, finished as shown. We now 


This oil was supplied by No. 3 B. & S. 
geared pump, which supplied about 40 
quarts per minute. This was taken 
through °2-in. iron pipe set in a groove 
in the side of the shank, the end of 
which is shown at E, which also gives 
view of the clutch and method of fitting 
it on the plug F, which is 24 in. diam- 
eter, driven into the body of the drill. 
All the parts are held together by steel 
taper pins. 

A false center G is screwed and 
doweled to the side under the bit, which 
permits of repairs when necessary. The 
three views of the bits give a general 
idea of their construction. They are 6.85 
in. in diameter ,and are made of Rex 
A A high-speed steel, air hardened. The 











. LATHE Set UP For BORING 


make them of steel castings to avoid 
some of the machine work. 

Hardened pieces of carbon tool steel 
B are dovetailed in the slots to prevent 
excessive wear. Each slot has’ two 
pieces. One inserted from each end. 
This was done to prevent spring in hard- 
ening. A hole C was drilled haif in each 
piece to allow of driving them out again. 
When the pieces were finally set in place 
this hole was filled with babbit to pre- 
vent dirt marking the sides of the 
cylinder. : 

This drill was later used on larger 
cylinders, and the strips B replaced with 
thicker ones. The oil was _ forced 
through the slots D to the cutting edge 
of drill. 





RECOIL CYLINDERS 


angle of the point was 16 degrees on 
each side. From actual tests 4 degrees 
clearance gave the best results with a 
feed of 0.019 in. per rev. 

These bits were sharpened after drill- 
ing each hole, care, each time, being 
taken to make each cutting side equal, 
and in only one case did they chip. 

The grooves on the cutting edge are 
staggered to break the chips which were 
gotten rid of very nicely by the oil pres- 
sure and by the aid of a rod worked by 
hand to keep them agitated. 

The time for putting this drill through, 
at a speed of 21.8 turns per minute of 
the work was 2'4 hours, which was much 
less time than was required to put 
through the 1'%-in. Celfor drill. 
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A general view of the tool used for 
the second drilling operation, or for tru- 
ing up and getting ready for reaming, is 
shown in Fig. 3. The body is a steel 
casting machined all over. 

The tools H, used in this operation, are 
made of Rex A A high-speed steel and 
are held accurately to the work by 
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for reaming. It can be used for both sec- 
ond drilling and reaming by changing the 
lagging and the bits for those shown 
at H. 

The reamer bits are made of Styrian 
gold label carbon tool steel, and have 
proven satisfactory for this work. This 
style of tool is, | understand, used in 
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The Effect of Speed of Cut 
on Chips 


The illustration shows an interesting 
phase of the problem of cutting speeds 


and is not exactly in accordance with 
some of our ideas regarding planers. 
These are steel chips made on the 


Powell planers which accelerates the cut- 
ting speed after the tool has entered the 
cut, and while the reproduction will hard- 
ly show the varied smoothness of the 
chips as well as could be desired, it will 
give an idea of the effect of cutting speed 
in these particular cases. 

The long, slightly curved chip in front 
started in at slow speed on the left-hand 
end, and accelerated at about the point 
it comes in contact with the helix of the 
chip behind it. In the chip itself there 
was a marked difference in the smooth- 
ness of the cut between the beginning 
and the end, or the point when it reached 
its highest speed. 

In the curled chip at the back, the smali 
coil shows where the tool started in at 
low speed and where the diameter of. the 
helix begins to enlarge rapidly, shows the 
point of acceleration of the tool in the 
work. The small end of the chip is 
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Fic. 2. THE ROUGH BorRING TOOLS 
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beechwood lagging pieces 7, which are 
well soaked in oil and are securely 
doweled to the body of the tool to allow 
for packing out for size when slightly 
worn, it not being necessary to turn them 
frequently. 

Brass scraper strips J prevent wear on 
the edge of the lagging. Brass plates K 
prevent the chips from cutting the lag- 
ging. 

The whole is held together by three 
%4-in. bolts with heads. and nuts sunk 
below the surface. Oil is taken through 
the center of the tool from a pipe in the 
shank as in Fig. 2. The outlet is shown 
at L. 

The halftone shows the tool built up 


3. THE FINISH-BORING 


TooLs 


gun factories for similar work, but this 
one was constructed and developed in 
the tool room here to meet our special 
requirements. It has done the work with 
great success. 

The tool, when working as_ second 
drill, was run at 21.8 revolutios per mim 
ute and 0.018-in. feed and when used 
as reamer at 12 revolutions per minute 
and 0.010-in. feed. 

The motor in the lathe is 230 volts, 
d.c., 20-hp.,( shunt-wound with commu- 
tating poles, run at 400 to 1200 revolu 
tions per minute forward and reverse. 
Power used at the motor, 225 volts, 20 
amperes. Power consumed to drive the 
work, 10.44 hp. 


AN INTERESTING CHIP 

very rough, while after it assumes the 
large diameter it is as smooth a chip as 
one would wish to see. In both 
the cuts started at about 30 ft. per minute 
and accelerated to 90 ft., which was main- 
tained until the end of the cut. 

This hardly agrees with the usual prac- 
tice of using a slower cutting speed in 
order to obtain a smooth finish on planed 
work, although the problem of eliminat- 
ing distortion of the surface being planed 
by reducing the tool pressure, may have 
as much to do with this as the speed 
of the cut. 

In either case it presents an interesting 
problem, for which we are indebted to 
the Powell Machine Co., Fitchburg, Mass. 


cases 








To resharpen old files wash them in 
warm water to remove the grease and 
dirt, then rinse in warm water and dry 
by heat. Put 1% pints of warm water 
in a wooden vessel, put in the files, add 
3 oz. of blue vitriol, finely powdered, and 
3 oz. of borax. Mix well, and turn the 
files so that every one may come in con- 
tact with the mixture. Add 10'% oz. 
sulphuric acid and '; oz. of vinegar. Re- 
move the files after a short time, dry, rub 
with olive oil, wrap in porous paper. 
Coarse files should be kept in the mix- 
ture for a longer time than the fine ones. 
—Railway and Locomotive Engineering. 
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Early Machine Building in 
Worcester 


By E. H. FisH 


One of the most peculiar peculiarities 
of Worcester is the fact that there is no 
excuse for the existence of a city in that 
locality. There is no perceptible water 
power, no navigable water, no mineral 
resources, no level ground, no nothing. 
When the General Court of Massachus- 
ette in 1683 investigated the feasibility 
of settling the site it was reported that 
it might support 30 families. For nearly 
two centuries it was one of the smallest 
towns in central Massachusetts. Then 
it began to grow through the efforts of a 


few men and it has continued to grow 
largely through the efforts of their 
families to the present day. Previous 


to 1830 there had been only a grist mill 
or two, a corduroy factory, a paper mill 
where Zenas Crane learned his trade, a 
carpet factory and two blacksmith shops. 

In 1828 the Blackstone Canal, built at 
a cost of 5400,000, opened the way to 
Providence. It was successful to the ex- 
tent that it paved the way for the Boston 
and Albany Railroad. The canal never 
carried over 6000 tons of freight in a 
year and was abandoned in 1835 when 
the railroad to Boston was opened. It 
also brought about the advent of manu- 


facturers in Worcester. 
Between 1830 and 1835 many indus- 
tries were begun, some of which have 


Henry P. Howe began 
of paper machinery, 
Davis & Howe, Kimball & Fuller, Fitz- 
roy Willard, Henry Goulding and Al- 
bert Curtis built textile machinery, the 
latter business surviving as Curtis & 
Marble. William A. Wheeler established 
a foundry in 1823, and there has ever 
since been a Wheeler foundry, though 
none of that name have been connected 
with it for many years. Wheeler was 
the first to bring a steam engine to Wor- 
cester and also the first to build machine 
1840 he had 10 men building 
wooden bed engine lathes with chain 
feed. He considered vision- 
ary and no one could see where so many 
lathes could be sold. Ichabod Washburn 
entered the machine business previous 
to 1830 but about that time he centered 
his efforts on the wire industry beginning 
with a few men in a little shed in North- 
ville which the beginning of the 
Washburn & Moen Mfg. Co., now a part 
of the American Steel & Wire Co. The 
Daniels planer invented and built 
Thomas E. Daniels in 1835 at what 
is now Lincoln Square. William Cromp- 
ton built his first fancy loom in 1836 
while working for Crocker & Richmond. 

Then about 1840-5 another spurt was 
taken. Samuel Flagg the father of the 


lasted till today. 
the manufacture 


tools, by 


was very 


was 


was 


by 


Pond Machine Tool Co., began to build 
those which Wheeler 


lathes similar to 
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had just put on the market. Pierson 
Cowie in 1845 brought out a_ chain- 
driven planer for planing metals. Wood- 
burn, Light & Co. the predecessors of 
Wood, Light & Co. began at this period 
cs did also S. C. Coombs who took R. 
Shepard and Martin Lathe into company 
with him and later merged into Lathe & 
Morse and still later the Draper Machine 
Tool Co., now part of the Whitcomb- 
Blaisdell Co. At the same time A. & S. 
Thayer began what became later the 
New York Steam Engine Co. Carter and 
Alonzo Whitcomb broke away from S. 
C. Coombs in 1849 so that the recent 
Whitcomb-Blaisdell combination was 
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separate raising blocks to make it swing 
32 in. It was raised this last amount at 
the time the first horse cars came to 
Worcester and was used to true up the 
wheels. Needless to say it was a slow 
job to nibble the metal off. The writer 
used this lathe within the last 25 years 
to bore fields for electric motors. They 
were a few hundredths of an inch out 
of round but the machine proved much 
more workable than one would have 
thought. “ 

It has always been ‘characteristic of 
Worcester shops that ‘they should con- 
fine their efforts to light machinery. 
Exception to this should be made in the 
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A WHEELER LATHE BUILT IN WorCESTER ABouT 1840 


only a reunion. The Blaisdell section of 
the Whitcomb-Blaisdell Co. came through 
Parritt Blaisdell who broke away from 
Wood & Light in 1865 and who later took 
in Hildreth, Jones and Earle. For many 
vears this firm was the largest of any of 
the machine tool concerns in Worcester. 

The Prentice brothers began the man- 
ufacture of lathes in 1875. Fred E. Reed 
their bookkeeper until he in turn 
began for himself. The recent consoli- 
dation of the Reed-Prentice interests 
therefore simply brings about another re- 
union. 

Many of the characteristics of the 
original Wheeler lathe, one of which 
is shown herewith, survived for many 
years. The raise and fall rest with 
a weight to keep it down on _ the 
bed is in use today and New England 
tool makers still swear by it. The high 
cricket and broad topped tail stock only 
vanished in 1895 with the coming of ex- 
port trade. Other odd features of de- 
sign that have not lasted were the square 
countershaft with the wooden cone pul- 
ley built on, the wooden head cone built 
of mahogany or cherry on a cast-iron 


was 


core; the back gears made to slide in 
and out on the back arms. The chain 


feed for the carriage was handled by 
means of the big steering wheel under 
the headstock, This particular lathe was 
made from Wheeler’s 18 in. patterns 
blocked up 2 inches in the solid and with 





case of Wood & Light who ‘built as high 
as a 60-in. lathe, David Pond and the 
New York Steam Engine Co., who both 
built railroad machinery including heavy 
planers and driving wheel lathes. Of 
recent years the only really heavy work 
that has been undertaken has been by 
the Woodward & Powell Planer Co.,; who 
have built some very heavy planers. 








Failure of the national and state gov- 
ernments to protect workmen from pre- 
ventable diseases of industry is strikingly 
brought out in a report just issued of the 
second National Conference on Industrial 
Diseases. It is shown that in three years 
the Illinois Commission found 573 cases 
of lead poisoning in that state and that 
a hasty and incomplete study disclosed 
121 cases of this one disease of occupa- 
tion in New York City alone. Many of 
these were due to the absence of regu- 
lations requiring the use of simple pro- 
tective dev‘ces and practices, which, it is 
pointed out, are in general use in Ger- 
many and England under legislation pro- 
viding for the payment of insurance bene- 
fits in the case of sickness directly due to 
industry. 








Tests made in America have proved 
that German irons and steels machine 
as easily as native machine-building ma- 
terials. This is opposed to the prevailing 
notion that foreign irons are harder and 
more difficult to work. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 


2. 














—— 


Two-Part Circular Cutters for 
the Screw Machine 


A shape of screw machine form tool 
often required is shown in Fig. 1. This 
style of tool should always be made in 
two parts as it is almost impossible to 
make the cutter with a master tool, ow- 
ing to the small space in which to work. 
This adds to the difficulty of making the 
required cutting clearance, or relief, in 
the tool. A further reason is that these 
tools heat up quickly at the slots A, Fig. 
1, or rather the work itself heats up at 
these points, causing the metal to weld 
to the cutter. 

Sometimes the work may be divided 
between two cutters as shown in Fig. 2. 
The cutoff tool A and the form tool B 
will give much better results than if the 
work were finished with one form tool. 

Another type of the two-part cutter, 
the construction of which may be follow- 
ed irrespective of the shape of the cut- 
ting part, is shown in Fig. 3. In this 
case the cutter is a combination cutoff 
and facing tool for finishing washers to 
an exact -length, which length is de- 
termined by the thickness of the middle 
section A. In this case four different 
lengths of washers were made with the 

















to have four different thicknesses of the 
middle section A. 

The facing part of the cutter is shown 
at B; it is a sliding fit over the hub of C 
which is the cutoff tool. It should be 
noted, as shown at D, that the facing 
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Fics. 1 AND 2. SINGLE AND TWO-PART 
CIRCULAR TOOLS 
blade is ahead of the cutoff blade, so 


that in operation the end of the washer 
will be faced off as far as the hole be- 
fore the cutoff tool separates the piece 
from the bar. In this way washers of 
an exact thickness are produced. These 
same washers were formerly finished to 
thickness by grinding. 

In constructing this cutter a temporary 
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Fic. 3. ANOTHER TYPE 


‘ie 


Machine Stee/ Packed, Hardened 
Ind CGrovnd 


OF CIRCULAR CUTTER 


‘making of 


hub is made to fit in the temporary hole 
F in the cutter B in order to allow the 
transferring of the three screw holes 
while the parts are soft. After this the 
hub E is milled away. It is obvious that 
this could not be done with the hub C, 
which is made enough larger to allow 
for grinding, the hole F being made 
smaller for the same purpose. It might 
be well to place the three screw holes 
at odd distances so that the cutter could 
be assembled in only one position. 

Two-part cutters save money both in 
construction and upkeep, also in the 
the master tools required. 
They will often allow grinding, which a 
solid cutter will not do, and as shown in 
the above case, one cutter was made to 
do the work of four. 


New York, N. Y. NEVIN BACON. 








Choosing a Trade 


Theoretically, young men have to make 
a choice of vocation. Practically the 
choice is forced upon them by circum- 
stances which they believe to be beyond 
their control. My father mourned all 
his life because he could not be a wood- 
worker. He had to get a job when he was 
fifteen und the only man who would take 
him at all was a blacksmith. That settled 
his case for life. We all know of hundreds 
of just such cases. We ought, of course, 
to sit down calmly and philosophically at 
the age of fourteen or fifteen and evolve 
out of our inner consciousness a career 
which we shall follow to the end. The 
principal difficulties appear to be in get- 
ting the exact balance between the philos- 


ophy and our knowledge at that age of 
any career. 

We are confronted by the necessity 
of getting a job and the absolute futility 
of attempting to mark out a career. Ne- 
cessity wins, of course. The path of least 
resistance is to follow the first job till 


we are fired and necessity drives us into 
another hole. It appears to be largely a 
matter of energy. Very few men have 
the energy to do anything that circum- 
stance does not provide when necessity 
calls. A man with less than a dollar in 
his pocket will take a job as a grave dig- 
ger if nothing at which he is an expert 
offers. You may tell him it is a “dead 
end” occupation, but that does not help 
his pocket. He does not intend to dig 
graves except long as is necessary 
to enable him to get money enough to 
live on while he is getting a job as a 


so 
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machinist. The result is that he stays a 
grave digger all his life, because he has 
not the courage and self-denial to dig 
his way out. A short time ago we had 
an opportunity to question a considerable 
number of young machinists, not boys, 
as to why they were in the machinist’s 
trade and how long they expected to stay. 
We were not surprised when we found 
that not half of them had any intention 
of making it a life work. Some were 
waiting for civil-service examinations to 
put them up from $4 a day as foremen in 
a shop to $7 in the city hall. Others were 
saving money to buy cigar stores, farms 
or grocery stores. To them advancement 
in their trade appeared barred. The pro- 
portion was not at all different from that 
which would be found in most shops. 
Hen farming is the ideal of the largest 
number. Many of our policemen are 
machinists by trade. Yet, on the other 
hand, the shops are crying for more men, 
good men. Why are they short? What 
are the inducements? It is probably true 
that the machinist trade opens into more 
opportunities than anything outside the 
professions. It is full of hope, but it is 
often hope long deferred. There is so great 
a diversity of shop practice that a man 
trained in only one shop needs to travel. 
The lack of opportunity for variety of 
experience in one shop makes changes of 
jobs necessary, and unless a man has va- 
riety of experience, and unless he is 
blessed with a gift for executive work 
and a fairly good appearance, he finds 
that even this occupation looks like a 
dead wall., 


UNCERTAINTY OF THE TRADE 


In many other lines of activity, a 
man can get a certain definite position and 
pay. In a machine shop a man has no defi- 
nite standards by which to judge his own 
work, and the only standards the employ- 
er has are those of necessity. If he loses 
a foreman he may pick one of his work- 
men for the job and it may be that he 
picks the best one, but he cannot tell how 


he made his selection. He cannot 
say to a disappointed candidate that he 
can become foreman when he can do 


certain things. Starting out for promo- 
tion in a machine shop is too much like 
trying to cross the Atlantic without a 
compass. Your job and your promotion 
are alike dependent on the whim of an 
employer. You may be the best man he 
ever had and you may have been the 
most profitable, but if you happen to strike 
him the wrong way of the grain he can 
forget all that in short order and you 
can say goodbye to your job and he will 
get another man only half as good as 
you are and pay him more money. In 
any other direction of human life we 
would make some effort to attract the 
right men, but. we never think of making 
machine shops attractive to men, nor do 
we think of letting boys know. what rea- 
sons there are for their wanting to learn 
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a trade. There are a few apprentice 
schools and a few trade schools and they 
do attract boys, but they are only a drop 
in the bucket, and that drop is gotten by 
persistent publicity, and they are gotten 
by taking them before the pinch of neces- 
sity has appeared. 

From a purely psychological point of 
view it is an absurd proposition to ask 


a 14- or a 16-year-old boy to choose a 


life vocation, but, on the other hand, 
his general tendencies are pretty well de- 
fined during that time. 

Vocational guidance so far has con- 
cerned itself with professions and com- 
merce and has pretty generally lumped 
the rest of humanity as artisans unworthy 
of distinctions. It remains for artisans to 
explain and explain pretty clearly the dif- 
ference in the trades, and it also behooves 
machinists to put the claims and advan- 
tages of that trade forcibly before the 
people, that children of the proper caliber 
shall be turned toward it before they en- 
ter industry at all. 

Worcester, Mass. 


Milling in the Bench Lathe 

The illustrations show an inexpensive, 
rapid and efficient method of milling 
back-rest jaws, and sawing off the stock 
to give the proper angle on both ends. 
With them many operations aside from 


ENTROPY. 
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stock is cut into chips but taken away in 
large pieces, a practice which may of- 
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Fic. 2, FIXTURES FOR GETTING JAW 
ANGLES 


ten be used to advantage in milling over- 
ations. 


Waltham, Mass. W. H. SAWTELL. 








Tool for Boring Bronze Cast- 
ings 

The illustration shows a three-lipped 

boring and burnishing cutter for boring 

out phosphor-bronze bushings. The 


present equipment of tools for this pur- 
pose gives more or less trouble, not only 

















Fic. 1. MILLING SLOTS IN BACK-REST JAWS 


the regular jobs called lathe work, are 
easily possible by the exercise of a little 
ingenuity in rigging up. 

The milling fixture for the slot in the 
jaws is shown in place on the slide rest 
in Fig. 1. A _ straight-shank, ‘“‘fish-tail” 
mill is held in the spring chuck, which is 
used to cut the slot direct from solid 
stock, no drilling being required. Owing 
to the rigid construction of the head and 
Slide rest, this little fixture is q rapid 
producer. 

The angles at each end of the jaws 
are secured as shown at A and B, Fig. 2, 
the fixtures being secured to the cross- 
slide. The jaws are made of hard, rolled 
brass strips sawed to length. With the 
exception of the slot very little of the 


in standing up under the severe condi- 


tions which accompany this grade of 
bronze, but in maintaining a standard 
4 
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TOOL FOR BorING BRONZE CASTINGS 


size hole all the way through. However, 
with this simple boring tool the work can 
be kept up to a standard size, and a 
smooth and straight hole produced. 

The form of this tool is shown in the 
line engraving; it is held on the shank 
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by the screw thread. Three flutes are 
provided for grinding when dull. There 
is little or no chance for chips to clog 
and cause the tool to rough up the hole, 
thereby reducing the friction to a mini- 
mum. 

The life of this tool is much longer 
than that of the ordinary tools in use 
at the present time, ds will be seen by 
the length of the cutting surface. 

C. W. PUTNAM. 

Philadelphia, Penn. 





Several Good Clamping 
Devices 


One of the most difficult problems con- 
fronting the tool designer is encountered 
in means for properly and securely hold- 
ing work. This difficulty most frequently 
arises when the part has no projection 
or lugs, in which case it is impossible 
to resort to clamps. 














‘Cc 





FIG. 2 


The illustrations are shown to assist the 
tool designer or toolmaker when in want 
of schemes for holding such work as 
plates, covers, etc., to be milled, profiled, 
disk-ground, etc. 

A cheap, efficient and quickly-made 
work-holding device is shown in Fig. 1. 
The whole thing may be made on a lathe. 
The body B should be made of tool steel 
and properly hardened and ground. Care 
should be given the hardening as the 
sharp corner which is continually com- 
ing in contact with the hard, scaly cast- 
ing, if too hard, breaks. The body is 


held in position by the nut C and washer 


D and should be a sliding fit in the sup- 
port or body in which it works. A stiff 
spring should be inserted to act as a re- 
‘ease. This scheme is excellent for hold- 
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ing light aluminum castings, and the con- 
struction prevents the chips from inter- 
fering with its movement, 

A single point guided by the two gibs 
A and B and operated by the screw C 
is shown in Fig. 2. This screw controls 
the clamping and releasing movement of 
the nipping block D and does away with 
a spring which would otherwise have to 
be added to make the design correct. 
The screw should be placed as near to 
the center line of thrust as possible. 
This will reduce the clamping action on 
the nipping block which is the only fault 
in this design. 

Both Figs. 3 and 4 are very much alike. 
Fig. 3 is frequently used when heavy 
work is to be done, and Fig. 4 when light 
milling or profiling is required. 

The clamp shown in Fig. 5 is used 
when the part which it is to hold has to 
undergo a heavy cutting operation. When 
pressure is applied to the clamp, it not 
only has a tendency to force the part 
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SEVERAL Goop CLAMPING DEVICES 
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Fic. 10. A QUICK-ACTING SCREW 


down but also ahead. An objection to 
this stvle of clamp arises when the de- 
signer makes too slight a taper at B; 
this causes the clamp to bind between 
the work and taper. The taper should 
not be less than 30 deg. and a stiff spring 
should be added beneath the clamp. 


work 
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ARRANGEMENTS OF _ NIPPING 
BLOCKS 

There is a similarity between Figs. 6 
and 7, the only difference being the nip- 
ping blocks A. In Fig. 6 the work rests 
on the nipping block A, which acts as a 
support for the work and, therefore, does 
away with the pin B in Fig. 7, on which 
the work rests in this figure. Both of 
these designs are used to good advantage 
on profiling or milling fixtures, especially 
when the work is large and of irregular 
shape such as aluminum crank-case ba- 
sins, splash pans, gear-case covers, etc. 
The nipping blocks should be a nice 
sliding fit and the pressure clamp C 
should be slightly rounded at the point of 
contact, so as to insure a perfect seat 
when the pressure is applied. Means 
should be provided to prevent the clamps 
trom turning, so that when tightening the 
nuts upon them, they will stay in posi- 
tion. There should also be some provi- 
sion similar to the flat spring D for forc- 


OTHER 























ing the nipping blocks back to their orig- 
inal position as shown at D in Fig. 6. 
There are many ways in which this can 
be done but the best method is generally 
governed by the design of the fixtures. 


Two CLAMPS AND ONE BOLT 


The operation of two clamps with one 
bolt is shown in Fig. 8. The clamps not 
only hold the work like a vise but also 
nip and draw it down against the sur- 
face of the fixture. They should be 
hardened, and suitable springs placed 
beneath them so that as soon as the pres- 
sure against them is released they will 
spread open and thus enable the oper- 
ator to clean the surface of the fixture 
and also insert the part to be machined. 

One of the important points in design- 
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ing milling or profile fixtures is to do 
away with as many clamping bolts as 
possible. Operators waste much time 
tightening up several pressure clamps 
when one would be sufficient. These 
clamps are frequently in very awkward 
positions. For this reason Fig. 9 is 
shown to illustrate what can be done by 
the tightening of one bolt or nut. 

As the nut A is tightened it draws the 
bolt B forward, thus tightening the clamp 
D, at the same time acting against the 
clamp C. The lower end of C also forces 
the rod E forward, and it in turn works 
against the clamp F. Thus the three 
clamps are operated by one nut only. 


A QUICK-ACTING SCREW 


A quick-acting screw is shown in Fig. 
10. The handwheel shown suggests hand 
operation, but it can also be operated by 
the wrench if the handwheel is replaced 
by a nut. This of course depends upon 
the design of the fixture and the rigidity 
with which the part is to be held. This 
screw will be found useful in operating 


Re 


Fic. 11. A RAPID CLAMPING DEVICE 


a V-block, as it overcomes the necessity 
of giving an ordinary screw several turns 
in order to get it back far enough to 
clear itself. The part A should be a 
Sliding fit in the threaded collar B, which 
has a splined hole in which a quarter- 
inch pin C works. The length of this 
splined hole governs the movement or 
clearance wanted for operating the V- 
block. The dimensions given have 
worked out successfully all 
of jig work. 

An important point in making this 
scheme werk out satisfactorily is to make 
the tapped hole in which the threaded 
collar works a rather stiff fit. The rea- 
son for this is that when the operator re- 
verses the pin A, the collar will stay in 
its place, thus allowing the pin C to free 
itself from the locking end of the splined 
hole. 

A rapid clamping device for jigs and 
fixtures is shown in Fig. 11. It can be 


for classes 
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used to the best advantage on drill jigs 
and fixtures and is one of the quickest 
clamping devices known. It can be 
adapted to the operation of V-blocks like 
the quick-acfing screw design and is 
brought against the edge of the piece. 
The engraving shows the device in its 
locked position. It will be noted that the 
spring is very heavy; this is necessary, 
as the scheme is to have the spring take 
up whatever thrust occurs on the part 
to be held, this thrust cannot, or rather 
should not, exceed the tension of the 
spring. 








Two Grinding Fixtures 


In Fig. 1 is shown a gear plate, one 
side of which is ground to fit against the 
side of the engine bed. Fig. 2 shows 13 
of these plates ready to grind on the 
machine. A special angle plate was made 
on which they were very quickly and eas- 
ily fastened by one screw in the center, 


the projections on the castings keeping 


them from turning. Fig. 3 shows a sim- 
ilar angle plate with 25 double bearing 
caps being ground to a flat surface. 
These are held by T-head bolts; a pair 
of bolts are placed between each set of 
caps, the heads resting in the recesses 
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of the caps, thus allowing the wheel to 
cut the casting without touching the bolts. 
Both these pieces are machined in this 








Fic. 2. GRINDING 13 GAS-ENGINE 


GEAR PLATES 


way much quicker than we were able to 
do them on a shaper or milling machine. 
Shippensburg, Penn. W. PENNEY. 








Machining Split Babbitt 


Bushings 
Machining bushings like Fig. 1 has 
given us more or less trouble. These 
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Fic. 1. GEAR PLATE FoR GAS ENGINE 








Fic. 3. GRINDING 25 DOUBLE-BEARING 
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bushings are not only expensive, but 
hard to get exactly right. To bore them 
clamped in the old way, would spring 
them open and when the clamps were 
taken off they would close in, so that it 
was necessary to scrape them to fit the 
shaft. A two-jaw independent chuck, 
with angle irons bolted on the sides as 
shown in Fig. 2, has increased production 
about 100 per cent. 

First a half bushing which has been 
milled is put in and the jaw run in so 
that the wings A rest on the angles B in 
the exact center. Then the half with- 
out the wings is put in and the other 
jaw tightened. To be sure not to crowd 
A away froin B, 4 strip of very fine paper 
is used under the wings. Before taking 
the finishing cut the clamp is eased up. 
The flange is turned and faced in this 
operation. 

By using an arbor like A, Fig. 3, and 
one ring clamp B the bushings are turned 
in a three-jaw chuck. The end of the 
arbor is made to fit the hole in the chuck 
and is secured with a bolt through the 


spindle. A set of soft jaws is bored to 
clamp the finished flange and do the 
driving. The ring clamp is then put 
in the middle and then turning fin- 
ished. 


With this rig we bore them 0.001 in. 
oversize, having the arbor the same size 
as the bore, and turn them to exact size. 
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Bushings to be Bored 








Chuck with Two Half Bushings ready 
to Bore 








FIG. 3 
Arbor and Ring Clamp 


MACHINING SPLIT BABBITT BEARINGS 


They drive in place without any fitting, 

are a snug fit on the shaft and just right 

for a new bearing of this kind. 
Hartford, Conn. G. F. Brown. 
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A ‘‘Safety’’ on a Planer Tool 


The engine tail pieces A are machined 
in large quantities in the shops of the 
Frick Co., Waynesboro, Penn. The guides 
are planed andthe machine on which 
this work is done does not always re- 
verse when it should at the end of the 








A “SAFETY” ON A PLANER TOOL 


back stroke. With an ordinary straight 
tool, no particular harm would come of 
this, but with the tool shown, the part 
B on the return stroke catches in D, 
when the planer fails to reverse at the 
proper time, and things are liable to hap- 
pen. 

The thin piece of bent steel C was 
placed behind the tool body and the 
projecting piece B, and if the planer 
fails to reverse, the tool is lifted clear 
of the work. The worst that can now hap- 
pen is that the table runs off the bed. 
I have seen several devices for lifting 
the tool at the other end of the cut, as in 
planing T-slots, but this is the first I 
have seen for lifting the tool at this end. 

New York City, N. Y. E. A. Dixie. 








Spacing Prick Punches 
In a sheet metal factory it is custo- 
mary to use many differently-spaced 
prick punches, For this reason it is well 


to keep a good stock of these as they 
often break when most needed. 

The method we employ to make these 
is shown in Fig. 1, which shows a block 
of steel planed on one face. The depres- 
sions A are made of varying distances. 





Fics, 1 AND 2. BLocK AND PUNCH 


The block is afterwards hardened. Fig. 2 
shows the wedge used for the punch. 
This is machined down at one end to an 
approximate angle of 40 deg. and then 


363 


placed over the block. The other end is 
given a blow with a hammer which leaves 
the impression of the block spacing on 
the wedge A. The points are then filed 
and the punch hardened when it is ready 
for use. 


‘Newark, N. J. L. A. ARcy. 








Lengths of Circular Arcs 


The table gives the lengths of circular 
arcs to the radius of one inch, for angles 
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1 0.0175 61 1.0647 121 2.1118 1 ©.0003 
2 0.0349 62 1.0821 122 2.1293 2 0.0006 
3 0.0524 63 1.0996 123 2.1468 3 0.0009 
4 0.0698 64 1.1170 124 2.1642 4 0.0012 
5 0.0873 65 1.1345 125 2.1817) 5 0.0015 
6 0.1047 66 1.1519 126 2.1991 6 0.0017 
7 0.1222, 67 1.1694) 127 2.2166) 7 0.0020 
8 0.1396 68 1.1868 128 2.2340 8 0.0023 
9 0.1571 69 1.2043 129 2.2515 9 0.0026 
10 0.1745 70 \1.2217 130 2.2690 10 0.0029 
11 0.1920 71 1.2392) 131 |2.2864 11 0.00382 
12 0.2094 72 1.2566 132 (2.3038 12 0.0035 
13 0.2269 73 1.2741 133 2.3132 13 0.0038 
14 0.2443 74 1.2915 134 2.3387 14 0.0041 
15 0.2618 75 1.3090 135 2.3562 5 0.0044 
16 0.2793 76 1.3265 136 2.3736 16 0.0047 
17 0.2967 77 1.3439 137 2.3911' 17 0.0050 
18 0.3142 78 1.3614, 138 2.4086 18 0.0052 
19 0.3316 79 1.3788 139 2.4260 19 0.0055 
20 0.3491 80 1.3963 140 2.4435 20 0.0058 
21 0.3665 81 1.4137) 141 2.4609 21 0.0061 
22 0.3840 82 1.4312) 142 2.4784 22 0.0064 
23 0.4014 83 \1.4486 143 2.4958 23 0.0067 
24 0.4189 84 1.4661 144 2.5133 24 0.0070 
25 0.4363 85 1.4835 145 2.5307 25 0.0073 
26 0.4538 86 1.5010 146 2.5482 26 0.0076 
27 0.4712 87 1.5184 147 2.5656 27 0.0079 
28 0.4887 88 1.5359 148 2.5831 28 0O.OOR1 
29 0.5061 89 1.5533 149 2.6005 29 0.0084 
30 0.5236 90 1.5708 150 2.6180 30 0.0087 
31 0.5411 91 1.5882 151 2.6354 31 0.0090 
32 0.5585 92 1.6057) 152 2.6529 32 0.0093 
33 0.5760 93 1.6232 153 2.6704 33 0.0006 
34 0.5934 04 1.6406 15 2.6878 34 ©.0099 
35 0.6109 95 1.6581 155 2.7052 35 0.0102 
36 0.6283 96 1.6755 156 2.7227 36 0.0105 
37 0.6458 97 1.6930 157 2.7402 37 0.0108 
38 0.6632 98 1.7104 158 2.7576 38 O.O111 
39 0.6807 99 1.7279 159 2.7751 39 0.1130 
40 0.6981 100 1.7453) 160 2.7925 40 0.1160 
41 0.7156 101 1.7628 161 2.8100 41 0.1190 
42 0.7330 102 1.7802) 162 2.8274 42 0.0122 
43 0.7505 103 1+.7977 163 2.8449 43 0.0125 
44 0.7679 104 1.8151) 164 2.8623 44 0.0128 
45 0.7854 105 1.8326 165 2.8798 45 0.0131 
46 0.8029 106 1.8500 166 2.8972 46 0.0134 
47 0.8203 107 1.8675 167 2.9147 47 0.0137 
48 0.8378 108 1.8850 168 2.9322 48 0.0140 
49 0.8552 109 1.9024 169 2.9496 49 0.0143 
50 0.8728 110 1.9199 170 2.9671 50 0.0145 
51 0.8901 111 1.9373) 171 2.9845 51 0.0148 
52 0.9076 112 1.9548) 172 3.0020 52 0.0151 
53 0.9250 113 1.9722) 173 3.0194 53 0.0154 
54 0.9425 114 1.9897 174 3.0369 54 0.0157 
55 0.9599 115 2.0071) 175 3.0543 55 0.0160 
56 0.9774 116 2.0246 176 3.0718 56 0.0163 
57 0.9948 117 2.0420 177 3.0892 57 0.0166 
58 1.0123 118 2.0595 178 3.1067 58 0.0169 
59 1.0297 119 2.0769 179 3.1241 59 0.0172 
60 1.0472 120 2.0044 180 3.1416 60 0.0175 


LENGTHS OF CIRCULAR ARCS TO RADIUS 
OF ONE INCH 











from | to 180 deg. The lengths for min- 
utes of arcs are included in the right- 
hand column. 

ARTHUR MCALPINE. 


Auburn, N. Y. 
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Hardening Collet Spring 
Chucks 


The illustration shows a method used 
to prevent collet-spring chucks from 
warping in hardening. The sleeve A is 
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HARDENING SPRING COLLETS 


of cast iron, tapered at B to accommo- 
date the chuck taper. The handle C is 
of wrought iron, threaded to fit the screw 
end of the chuck. As only the section D 
is required to be hard, the chuck is in- 
serted in A and trued by turning the handle 
C. Then the sleeve A and the chuck E are 
heated to the proper temperature for 
about one inch of their length and 
plunged into a cooling bath. Fifty chucks 
were hardened in this manner without 
warping or soft spots. 
J. V. Woopwortu. 
New York, N. Y. 








How We Turned the Taper 


It was one of those old-time shops 
where they did all the repair work for 
the cotton mills about. This meant that 
the work they did must be done right 
away and thus called for all-round ma- 
chinists. 

One day the piston rod of the big 
engine at a near-by factory broke, and 
it was sent down to the shop to have a 
new one made. All was pretty straight 
sailing until we came to the taper end 
where it fitted in the piston. 

Then we found that none of the few 
standard gages we had suited this taper, 
and making one special for the job was 
out of the question. And the factory 
was shut down and waiting for this rod 
to start up the engine. 

Two or three suggestions were offered 
and tried (advice was one of the most 
common things we had in that shop) but 
none seemed to overcome the trouble. 

If we only knew what the taper was, our 
lathe was graduated so we could set it 
without any difficulty. Just then the 
blacksmith came in and seeing what was 
the trouble said that he had seen a rule 
to do that kind of work. He said it was 
something to do with “signs” or some- 
thing like that. He did not know what 
sort of a “sign” it was, but the way we 
were fussing about was a sign we ought 
to try it. And he went for it, as he had 
it copied in a book. 

We tried the rule, or formula, and it 
worked all right. Here it is: 
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Let D = large diameter 


in inches 
d = small diameter 
in inches 
a = included angle in degrees 
Then a8 —a. If we divide the 


answer by two it will give us the angle 
to set over the slide rest of the machine. 

This experience taught me a lesson. 
Don’t think that if you are a machinist 
you know all about the machine shop, 
and if you hear any good scheme about 
your trade set it down in a book, you 
might need it some day. 


New York City, N. Y. <A. ToOwLer. 








Machine ‘Tools and Attach- 
ments 


There are very few machine tools 
which can be successfully operated with- 
out some sort of outfit or attachments. 
This is especially so when some opera- 
tion has to be accomplished in a given 
time. 

Some machine-tool firms seem very 
anxious to help the shopman along. by 
willingly supplying these necessary aux- 
iliaries and sound advice as to their use, 
while others prefer to leave them out en- 
tirely or quote exorbitant prices, which 
compels the man in the shop to make 
them himself or go elsewhere. 

This policy is not good for the seller 
or buyer. The we-give-you-what-you- 
ask-for-sale is not to be compared with 
the one which talks matters over, and 
arranges just how the work is to be done. 
This often results in another kind of at- 
tachment to the mutual benefit of both. 

A short time ago a firm I know well 
purchased a milling machine. The firm 
that supplied this was made acquainted 
with the nature of the work to be done 
and recommended the ordinary machine 
vise for holding the work. This they 
supplied at a price. 

A short time afterward the representa- 
tive of a rival firm happened to be go- 
ing through the shop and came upon this 
milling machine when the operator was 
busy with the surface gage. The visitor 
soon explained to the manager the sim- 
ple fixture used on their machines. This 
was sketched out roughly and offered to 
the manager with the remark, “You can 
go ahead and make one yourself, or if 
you like we'll send one along and if it 
does not earn its cost in a month send 
it back.” This offer was accepted, the 
fixture earned its cost, and although it 
is only a short time ago, two milling 
macines have been sent along to keep 
the fixture company. A pet remark of 
that salesman at the present time is 
“Blank & Co.’s milling machines are all 
right after we finish them and make them 
workable.” 
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A short time ago we required an en- 
gine lathe. The one I wanted was about 
the most costly lathe made. I know why 
this was so and had no difficulty in ex- 
plaining matters to the “powers that be.” 

Four firms were asked to quote and to 
include a taper-turning attachment.. My 
favorite lathe as expected came out a 
fair’ sum over the other prices quoted. 
This was explained satisfactorily, but the 
extra for the taper attachment was quite 
beyond me, the prices being $100, $125, 
$185 and $340. I was in a fix. I dared 
not question the accuracy of the cable, 
as it might be corrected to $430. 

Eventually the high-priced lathe was 
purchased minus the taper attachment. 
This was put through in our own tool- 
room. The cost convinced me that we 
should be in the machine-tool finishing 
business on a much larger scale. 


ANOTHER EXPERIENCE 


Quite recently we had a similar ex- 
perience in purchasing a new drilling 
machine. In handling our work we re- 
quired a special fixture, which might be 
termed a revolving table. We desired 
this to be made by the makers of the 
machine. After a deal of trouble, which 
included sending along drawings to give 
an idea of what we required, we received 
an estimate out of all reason when com- 
pared with our own cost to produce this 
same attachment. 

The explanation I got for this state of 
affairs was the difficulty of standardiza- 
tion. Many users prefer ¢0 make their 
own fixtures on this account. But are 
not our machine-tool builders greatly to 
blame for this? Some part of this work 
we must do ourselves, but the great bulk 
of it, representing a very large sum, be- 
longs to the machine toolmaker. To keep 
on drifting is dangerous. I know a 
prominent shop manager who has ta- 
beoed the purchase of fixtures and at- 
tachments altogether. He claims to save 
his salary on this item alone; some bold 
individual may go a step further and at- 
tempt the making of the machines com- 
plete. 


Belfast, Ireland. F. P. Terry. 








Dr. Cressy L. Wilbur, chief statistician 
of the United States Census Bureau, 
points out that a proper nomenclature 
of occupations is the first requisite toward 
the collection of accurate information 
to the extent of occupational diseases 
and the particular occupations in which 
they occur. Such a nomenclature, Dr. 
Wilbur announces, is being prepared by 
the American Medical Association. 








A fine and fairly permanent blue is ob- 
tained on polished steel goods by im- 
mersing in fused black oxide of manga- 
nese one part, niter nine parts. When 
sufficiently blued, they are partially 
cooled in water, then entirely in linseed 
oil. 
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Discussion of Previous Question 


Referring to letters and articles previously published 
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Difficult Cored Holes 


E. W. Tate, page 369, Vol. 36, shows 
a casting having holes at awkward angles 
in which the prints in the sand were 
formed by passing a plug C through holes 
already existing in the pattern (see Fig. 
1, the author’s sketch repeated). To per- 
mit the method to be used, how was the 
casting molded ? 

The writer states that this was accom- 
plished as if the holes had been non- 
existant. If so, the method must have 
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FIG. | { 


The mere cost of drilling a hole in 
these days of high-speed drills and pow- 
erful machines is quite negligible; in 
fact, much less than the cost of making 
and drying a core and fixing it in the 
mold, not to speak of the extra complica- 
tion in molding due to the presence of 
core prints. An instance of what is 
being done the methods of a large firm 
of machine-tool makers over here might 
be cited. 

In all new work holes up to as much 
as 3 in. diameter are being drilled from 








DIFFICULT CoreD HOLES 


been one of those exhibited in Fig. 2 and 
3, in either of which cases the stated 
method of forming the prints in the sand 
would have been unavailable for the 
holes D. The only possible method of 
jointing would be by molding the cast- 
ing cross corners as shown by Fig. 4. 
This would’ have entailed so much extra 
work in molding that in my opinion it 
would have been cheaper to use one of 
the methods shown in Figs. 2 and 3, and 
afterward drilled the remaining holes. 
In any case the solid plug as shown in 
Fig. 1 would have been better for the 
job if drilled through permitting the sand 
to be cut out instead of being pressed 
hard into the already sufficiently hard 
sand. 

The method shown is one very com- 
monly used in Great Britain. In fact, a 
series of tubes, commonly drawn brass, 
ranging in external diameter from 44 in. 
to about 1% in., and about 9 in. long, so 
arranged in diameters as to telescope to- 
gether, occupying little space, is fre- 
quently found in the kit of the ordinary 
molder. 

The larger sizes are handy for cutting 
the vertical runner after ramming up the 
mold completed, avoiding the trouble oc- 
casioned in using a wooden rod which is 
always in the way of the rammer. 

Unless holes under, say 1'4 in. diam- 
eter can be cored direct from the pattern, 
that is, without using loose dry-sand 
cores, I am convinced that it is much 
cheaper to drill them. Included in the 
ordinary kit of the foundry should be a 
powerful high-speed drilling machine 
with an outfit of convenient chucks. 


the solid by the foundry department 
itself. The resulting holes are much bet- 
ter and closer to finished size than would 
be possible with cored holes, so saving 
labor in the final machining. The writer 
is aware that the heavy masses resulting 
from the absences of cores might have a 
deleterious effect on the casting, result- 
ing in additional porousness. But pro- 
vision is made against this either by 
feeding the casting or accellerating the 
cooling by uncovering the heavy parts, 
while still hot or fixing metal chills in 
halves in the mold or core as the case 
may be. These chills are rammed up in 
the core or mold and left in. In the same 
foundry chills of the kind indicated are 
much in vogue. In cases where trouble 
is experienced on getting a solid casting 
due to heavy masses of metal, chills are 
always made. The bosses of pulleys and 
the corners under the steps of cone pul- 
leys are two notable cases where chills 
are an advantage and save considerable 
scrap castings. A non-chilling metal is. 
of course, used. 

Another instance of the avoidance of 
coves and the use of chills is in making 
cast bars for use in making the many 
bushes now used in machines for shaft 
bearings. Bars up to 6 in. diameter and 
12 in. to 18 in. long according to diam- 
eter are made in cast-iron chills without 
cores. 

I have seen some of these bars broken 
apart, and they show a very close crys- 
talline structure right to the center. Al- 
though cast in chills they are easy to ma- 
chine and take a very fine finish, admir- 
able for a running shaft. These cast 


bars are handled in turret lathes in ex- 
actly the same way as they would be if 
of steel. Saving has resulted from their 
employment in many ways; no patterns 
needed, hence saving in draftsmen and 
patternmakers wages and materials; a 
stock of each size can be held, oftentimes 
saving delay in delivery. Clerical work 
in ordering, getting made and keeping 
track of individual castings is saved, and 
there is no need to hold up a job while 
replacing scrap. In addition the labor 
entailed in working up scrap castings is 
entirely saved as scrap is seldom made. 
All these savings greatly overbalance the 
‘oss due to wasted material, and the 
labor entailed in removing more metal. 
But, even if a little loss resulted, the firm 
has the satisfaction of knowing that the 
final result is much superior to that ob- 
tained by using special castings. 
S. W. FRANCIS. 
Manchester, England. 








Does Writing for the Techni- 
cal Papers Pay? 

The two motives that have led the 
most of your contributors to begin sub- 
mitting articles for publication, judging 
from their experiences as related in your 
columns, seems to have been, first, the 
not inconsiderable extra income derived 
from this source, and second, the fact that 
having articles of interest and value ap- 
pear above their names has been a means 
of advancing their professional standing 
by causing them to be looked to as au- 
thority on subjects on which they have 
written. 

It was the first consideration which first 
led me to start sendingin articles for publi- 
cation some years ago. After I became 
more proficient in my work, I wrote many 
articles from time to time, and I have 
made every vacation which I have taken 
more than pay for itself. 

When vacation time comes around, in- 
stead of dreading the outlay of money 
necessary for the trip, I put enough in 
my pocket to pay for two weeks’ pleasure 
and start for some city I have long de- 
sired to visit, and having arrived there, 
the first thing I do is hunt up some man- 
ufacturing shop, armed with pad, sketch 
book and camera, and endeavor to get 
them to allow me to write up some of 
their interesting methods, and most of 
them are glad to do it. In two days’ time 
I generally get sufficient material to make 
enough interesting articles to more than 
repay me for the whole two weeks’ ex- 
cursion. I would suggest this as an 
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ideal means for a machinist or other me- 
chanical man to spend his vacation time. 

In taking a photograph or making a 
sketch of some machine or tool to be 
written up, the close attention to details 
and the amount of study necessary to 
form a clear conception of its working, 
increases one’s power of observation and 
analysis, and even when some of my 
contributions have been returned as not 
available for publication, the study and 
time spent in their preparation have been 
amply repaid by the acquisition of the 
knowledge of some new principle or 
movement which I would not otherwise 
have acquired. 


Harrisburg, Penn. J. CARD. 








Special Fixture for the Miller 
Vise 

I was an interested reader of the ar- 
ticle on milling fixtures by Lucian L. 
Haas which appeared in two recent issues 
of the AMERICAN MACHINIST, It is my 
experience that a comprehensive article 
on a subject of this kind and illustrated 
in such a manner, is of great benefit to a 
busy tool designer, as he can upon oc- 
casion refer to these illustrations and 
freshen his memory along these lines. 
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FIG.1 Spring Miller Fixture 
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SPECIAL FIXTURE FOR THE MILLER VISE 

The proper classification of milling fix- 
tures, as well as all other tools and fix- 
tures, is a great help to a tool designer. 
If he keeps a card index it enables him 
to index a particular type of fixture in a 
certain class in such a way that he can 
readily refer to it; at the same time it 
better enables him to size up the advan- 
tages, also the limitations of a certain 
type of fixture or tool. 

The vise jaws illustrated represent a 
type of fixture which Mr. Haas has not 
shown in his article. A reference to A, 
Fig. 1, will at once show the value of this 
tool especially for work which is small 
and hard to handle. 

In manufacturing, the holder A closes 
in slightly when being hardened thus 
creating enough pressure to hold the 
work from turning or moving when it is 
turned over for the second cut. After 
the second cut, the work is ejected from 
the holder by the push-rod B. The 
holder is held in an ordinary miller vise 
and rests on the parallel C. The finished 
piece is shown in Fig. 2. This proved to 
be a very rapid and convenient tool. 

Germantown, Penn. E. A. ERMOLD. 
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End Driving Without a Dog 


In Vol. 37, No. 2, page 73, George 
Cooper comments on an end-driving dog, 
described and illustrated by me in Vol. 
36, page 276, such a dog revolving cylin- 
drical work by means of a driving pin and 
a small hole in the end of the piece. 

Either through a lack of thoroughness 
in illustration on my part, or of a hurried 
consideration on his part, I find he has 
been misled on two important points, 
namely: 

(1) Using dog described by me, each 
job does not require a special drill jig. 
One jig will take care of a large num- 
ber of jobs of different diameters, the 
limit being fixed by the driving strength 
of the pin in the driver, and even when 
this limit is reached, all that is required 
is a new drill bushing with a larger 
drill hole and a correspondingly larger 
driving pin and not another special drill 
jig, as he states. 

(2) Dogs of special length are not re- 
quired for each job. A glance at the il- 
lustration will show that the driver is 
adjustable. If adjusted so that the driving 
pin is close to the center, it will accom- 
modate work of a small diameter. Ex- 
tended to its limit away from the center, 
it will fit work of a much larger diame- 
ter. It will, of course, readily take care 
of any work between their two limits. 

For the next succeeding groups of 
larger varieties of diameters, a new dog 
is not needed, but a stronger driving 
pin. 

The end-driving headstock center, il- 
lustrated by Mr. Cooper, is good for work 
of very small diameter, his illustration 
calling for a shaft 6 in. long and ™% in. 
in diameter. I hold it to be dangerous 
to the operator of a grinder to use such 
a driving center on much heavier work. 

I have used such a driving center on 
small work, but with the exception that 
the center and punch had but three sides. 
It is self-obvious that the larger num- 
ber of sides used, the greater is the 
chance for the work to slip, and the slip- 
ping of work on centers, acquiring the 
same high rate of rotation as the grind- 
ing wheel, is where the danger enters. 

Then consider the larger number of 
bushings that rough-turned shafts at va- 
rious diameters must require to fit snugly 
over each size. 

ROBERT J. SPENCE. 

Westfield, Mass. 








Design of Spanner Wrenches 

J. H. Maysilles on page 153 gives his 
idea of what a spanner wrench ought to 
be. It seems as if a full half turn was 
more than necessary to hold the hook in 
place; but likely he has found out that 
a quarter turn is too little. 

We have for years been making such 
wrenches with the quarter turn only, 
though the hook was not a hook at all, 
but a pin placed as shown in the illustra- 
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tion. The advantage in this is that the 
workman can see to enter the pin, rather 
than feel around to find the hole. It 
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DESIGN OF SPANNER WRENCHES 


would be more expensive to make the 
hook wrench with the hook in the same 
position, but more conv -nient, 

Syracuse, N. Y. Joun E. Sweet. 





Profit Sharing in Liability 
Insurance 

One of the casualty companies which 
is an active factor in liability insurance 
is issuing an indorsement on New Jersey 
policies, offering to share the profit, if 
any, with the assured on the basis of 50 
per cent. The form used is as follows: 

This policy is issued subject to the fol- 
lowing profit-sharing agreement, viz.: that 
within sixty days after the expiration of 
this policy the company will render to the - 
assured a statement, together with its 
check for 50 per cent. of the profits under 
this policy, said profits to be ascertained 
as follows: 

“A”—On the credit side of said account 
there shall be credited the actual gross 
premiums received by the company under 
said policy. 

“B”—On the debit side of said account 
there shall be charged: 

(1) An amount equal to 25 per cent. of 
said gross premiums to cover all adminis- 
tration expenses, including general agents’ 
compensation and taxes under said policy. 

(2) The amount paid by the company 
in settlement of losses and claims under 
said policy. 

(3) The amount necessary as reserve 
for unsettled losses and claims under 
said policy in New Jersey (if any), com- 
puted in accordance with the New Jersey 
compensation law, effective July 4, 1911, 
as in force at the time of making up of 
said statement, and outside of New Jersey 
(if any), computed in accordance with 
the reasonable estimate of the company, 
for each such unsettled loss or claim. Of 
the balance remaining, which shall consti- 
tute the profit on said premiums, the com- 
pany hereby agrees to pay to the assured 
50 per cent. thereof. 

It is understood and agreed that should 
such statement show no profit the assured 
is not to make good any portion of such 
deficit. It is further understood and 
agreed that should this policy be can- 
celled by the company the profit-sharing 
statement shall be rendered and applied 
on the earned gross premium received 
to date of such cancellation, which state- 
ment shall be rendered within sixty days 
after such cancellation date. If this pol- 
icy is cancelled by the assured no profit- 
sharing statement shall be rendered by 
the company. 
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The Human Element in 
Manufacturing 


One of the effects of the agitation avout 
scientific management and the develop- 
ment of the machine has been the over- 
looking of the individual apart from the 
machine he operates. That this is an 
error is clearly seen by all who have 
studied the question carefully. The fol- 
lowing quotation is from the preface of the 
instruction manual prepared by James 


Hartness for operators of the flat turret: 
Since the machine is only an imple- 
ment it cannot be considered as a thing 


entirely apart from the man. In fact, 
the man is the greater part. The per- 
sonal welfare of the operator must be 
considered. This is something more 


relation to the machine. 
important phase 
and to his 


than the man’s 
It includes an equally 
—his relation to other men 
environment in general. 
Progress of the individual in the ma- 
chine shop depends not only on his skill 
and his knowledge of machinery; it also 
depends on his comprehension of the 
general personal environment. This 
means that each man should have a 
good understanding of his fellow men. 
This knowlcdge comes slowly because 
there are so many facts that are never 
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older heads may know 
much about them—all close observers 
may acquire a fair degree in time, not 
so much by what they actually see as 
by inference drawn from observed 
actions and development in shop life. 

To disregard the personal interest of 
the operator would be to miss the prin- 
cipal element in the consideration of the 
use of the machine. 

We cannot fully know our fellow crea- 
tures. There are always barriers be- 
tween man and man. We do not know 
all that is going through a man’s mind 
when we are with him. The subject of 
conversation does not give any clue to 
the real inner controlling thoughts. We 
cannot tell what motives are the real 
mainspring to his actions. There seems 
tc be an impassible barrier between 


mentioned—the 


the frankest of men. 
This phase of human life becomes 
most marked between men who are in 


cempetition with each other. The com- 
petitive side of life in the machine shop 
is not fully understood by the new man 


and frequently the old-timer has a 
wrong notion regarding it. 
The human side of the problem is 


given the first place in order to approach 
the subject with the right attitude. 


The mechanical problems are getting 
more and more complex, but still the 
greatest problem for each man is, how 


to understand his fellow creatures. 

This part of the problem—the human 
element—without which no machine can 
successfully produce results, must be 
carefully considered in any successful 
scheme of management. 








Classifying Work 


It is unwise to mix extremes of any 
kind. A time-honored saying slightly 
changed is “Birds of feather should 
flock together.” Yet we often see ma- 
chine-shop work of widely different 
kinds thrown together, without any 
thought that this is mixing extremes, 
perhaps to the detriment of all. 

This mixing may put side by side a 
heavy cast-iron frame and small delicate 
steel piece’, or parts that fit together 
with cast surfaces and cored holes and 
others requiring surfaces good enough 
to nickel plate, or parts that are satis- 
factory if anywhere within a_ sixteenth 
and some that must have thousands split 
all over them. This apparently pre- 
supposes that the all-round machinist 
still lives in large numbers and that by 
his skill each piece will be turned out 
with the necessary degree of accuracy 
and in a reasonable time. But this is far 
too good to be true. 

The poor work will affect the quality 
of the good, and the good will affect the 
rate of production of the poor, if they 
are mixed indiscriminately. Habit is 
strong in all of us. The man who is 


accustomed to refined work and close 
measurements cannot take hold of an 
ordinary job on piecework and make his 
salt, unless he is an exception. He is 
too slow, too careful. It is hard for 
him to slight the job, although no 
great degree of accuracy may be neces- 
sary. 

The man accustomed to piecework of 
a rough or ordinary grade is worse off or 
a fussy job. He is afraid of his meas- 
urements and the setting of his tools, 
and goes over them again and again 
with the result that time is wasted and 
perhaps the work is finally spoiled. 
Either alternative is unfortunate. 

On the other hand if the work is 
sorted to meet the capabilities of men, 
but mixed among the machines of the 
department, the man on rough work is 
influenced by the slower speeds and 
feeds of the man on accurate work. The 
rate of production tends to sink to that 
of the slowest-speeded work. Similarly, 
the quality of the better work is more 
difficult to keep up alongside of less ac- 
curate work. The quality of production 
tends to sink to that of the poorest work. 

That this is sometimes recognized was 
shown by the remark of the superintend- 
ent of a shop building two distinct lines 
of machines and requiring widely dif- 
ferent qualities of workmanship. There 
were two distinct departments and he 
said: “I never shift men from one de- 
partment to the other. It would ruin 
my quality and rate of production at 
once.” 

But the common classification of work 
is by weight. Put the heavy machines 
together and the light ones in another 
place, is the usual principle followed. 
This is a poor method of grading. The 
quality of workmanship should be the 
deciding reason. 








A Bureau of Farm Power 


Congressman Rainey, of Illinois, has 
introduced a bill, H. R. 25,782, to es- 
tablish in the Department of Agriculture 
a bureau of farm power. The work of 
the bureau is to investigate and report 
upon methods of furnishing power on 
farms and on all labor-saving machinery 
used in agriculture. 

A part of the text of the bill is: 

That it shall be the province and duty 
of said bureau to investigate and report 
to said department upon all matters per- 
taining to methods of furnishing power 
on farms, and all labor-saving machin- 
ery adapted for use on farms, and the 
use of electricity, gasoline, and steam in 
propelling farm vehicles, in operating 
plows, reapers, mowing machines, 








368 
thrashing machines, and other machines 
and implements used in planting, culti- 
vating, harvesting, and marketing corn, 
wheat, oats, potatoes, hay, rice, vege- 
tables, and all other agricultural prod- 
ucts. 


it shall be within the province of said 


bureau to make diligent investigations 
into the matter of machines and labor- 
saving devices used in the dairying in- 
dustry as conducted on farms and into 
the methods of heating and lighting all 
farm buildings. In general, caid bureau 
is authorized and directed to diligently 
investigate al! machinery, methods, and 
devices which will lessen the amount of 
labor necessary in agricultural pursuits 
and lessen the expense of producing and 


marketing such of the necessaries of life 
as are produced on farms, and to report 


the results of said investigations to said 
Department of Agriculture. 

Properly administered, this bureau 
should be of great value. One of the 


most difficult factors to obtain is the rela- 
tive value of competing machines. Under 
a certain set of conditions one may be 
more efficient and capable of turning out 
a greater output in a given time than 
another. Slightly change these conditions 
and the relative positions of the two ma- 
chines may reverse. 

With careful investigation the limita- 
tions of agricultural machinery and ap- 
pliances can be determined to the bene- 
fit of user and builder alike. With the 
information which should be furnished, 
the user can select the appliances or ma- 
chines best suited for his particular con- 
ditions, and the builder will be able to 
modify or improve his product to better 
meet the conditions for which it is par- 
ticularly adapted, or to be of service in 
other lines, which may at present be the 
field of his competitors. 

But to get these results the director 
of the bureau must be a man of unusual 
training, knowledge and judgment. His 
knowledge of machinery must be more 
than superficial, his power of analysis 
must be of the keenest and his backbone 
must be stiff. 

This bill but shows us again the great 
extent to which government aid is asked 
in promoting the agricultural interests of 
our country. By contrast, how little has 
been done for the manufacturing inter- 
ests. We would not suggest that less 
be done for agriculture, for that is one 
of the great industries upon which our 
national prosperity rests, but in simple 
justice it seems that more should be done 
for the purely manufacturing industries. 
Why should the activities of the govern- 
ment be limited to an investigation of 
labor-saving machines for farms? Why 
not investigate other labor-saving ma- 
chinery as well? 








Night Work and Machine 
Tool Wear 


Here and there we find machine shops 
that are working some of their depart- 
ments through the night, with the pros- 
pect of others being compelled to work 
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more than 9 or 10 hours out of the 24, 
when the increase in business activity 
that is confidently expected before the 
end of this year is realized. Various 
opinions are held in regard to night work. 
Some shops carry it on as a matter of 
course; others do not hesitate to work 
20 or 22 hours out of the 24 if necessary 
to keep up with orders; still others are 
opposed to any kind of overtime work. 

The objections to overtime work, par- 
ticularly night work, are numerous. 
Compared with day work the output is 
claimed to be inferior in quality and 
scant in quantity. It is certainly impos- 
sible in rush times to build up a night 
force of skillful, self-respecting work- 
men. The man who picks night work 
under such conditions usually has some- 
thing the matter with him. 

The overhead expense per unit of pro- 
duct is stated to be greater for night 
work than for day work. Night wages 
are usually higher than day wages. The 
day force claims that the night gang gets 
machines and tools out of tune, thus re- 
ducing production for the first hour or 
two in the morning. There is claimed to 
be a greater breakage of tools and a 
greater need of repairs per hour of run- 
ning for night work than for day work. 
Finally, we ure told that machines wear 
out fester per hour of running during the 
night. It is said that machine tools need 
rest. 

This last claim is worthy of a little in- 
vestigation. Is it, or is it not, a fact that 
machines wear out faster per hour of 
running if operated 22 hours per day 
than 10 hours per day? Many machine- 
shop executives believe this is so. The 
representative of a firm using a large 
number of automatic screw machines 
said that three years of operating 22 
hours per day would produce the same 
wear as 15 years of 10 hours per day. 
No one, however, seems able to advance 
an adequate reason for the rest that ma- 
chines supposedly require. 

Some students of the economic side of 
things say that every plant should op- 
erate 22 or 24 hours per day with two 
or three shifts of employees. It is 
pointed out that many of the factors en- 
tering into the overhead expense are 
thereby spread over a larger amount of 
product, making the product cheaper. 
Among these factors are depreciation, in- 
terest, taxes, fire insurance, executive 
expense, and possibly others. It is stated 
that operating a plant oniy 10 hours a 
day when it might be operated 24 hours 
a day is gross inefficiency. 

This theory is attractive, but before be- 
ing accepted, three points must be dem- 
onstrated: First, that the quantity and 
quality of product do not suffer; sec- 
ond, that the employees are in no way 
injured; third, that the overhead ex- 
pense is not increased. Machine wear is 
one of the elements included under the 
last heading. 
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The broad answer to the general ques- 
tion, “Do machine tools need rest?” is 
“No.” It is difficult to believe that if a 
machine will run continuously for 10 
hours, it will balk at 22 hours. The in- 
creased length of operation should only 
affect the rise in temperature of the 
bearing surfaces, provided it is progres- 
sive. We know that a properly designed 
machine when running will reach the 
normal temperature of its bearings 
within a very short time, and, conditions 
being the same, will maintain that tem- 
perature indefinitely. There is no other 
mechanical feature of operation that 
needs to be considered. 

There are numerous classes of ma- 
chinery that are expected to run con- 
tinuously, as power-generating appar- 
atus, electrical machines and blowing en- 
gines. Are machine tools less carefully 
or substantially designed than these ? 

We are, therefore, driven to the con- 
clusion that if machine tools deteriorate 
rapidly during night work it is not be- 
cause of long periods of continuous run- 
ning, but for some other reason. This 
reason may lie in the conditions of op- 
eration, or in the kind of operators. We 
have mentioned that as a rule the indi- 
viduals in a night gang are not as skill- 
ful as those who choose to work during 
the day. Conditions of light are usually 
far inferior at night; and things seen 
and corrected at once by the day oper- 
ator are allowed to pass unnoticed by the 
night man. 

Thus, it is more than likely that be- 
cause of lack of power, care and atten- 
tion, machine tools tend to wear out 
quicker during night work than during 
day work. 

We have no disposition to present this 
conclusion as final, but will be very glad 
to have our readers discuss it, giving 
their opinions, and facts from their own 
experience. 








Knowing Your Own Product 


A sales manager who took over the 
sales end of a large machine-tool build- 
ing firm, operating two factories, found 
this condition: 

One plant produced a well known line, 
which had been extensively marketed. 
A number of important features had been 
actively pressed as among the best repre- 
sented in the design and use of its prod- 
uct. A careful investigation showed that 
these were not only true and justified, 
but—and here is the important part of the 
incident—there were a number of others. 
Some of these that received eleventh- 
hour appreciation were of even greater 
value than certain of the others that had 
been previously recognized. 

This again forces upon our attention 
the absolute necessity of a study of all 
surrounding facts and conditions if we 
would be master of any situation and 
get the most out of it. 
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24-Inch ‘‘Invincible’’ Shaper 


The illustration represents the 24-inch 
“Invincible” type of shaper brought out 
by Gould & Eberhardt, Newark, N. J. 

In the design of this tool the bull gear 
has been raised to a point 4% inches 
nearer the ram than in the standard 24- 
inch shaper of this make, and as the 


justment is by means of screws in an 
upward direction between the ram bear- 
ing and the solid bearing in the frame. 
This provides a solid metal to metal 
construction bearing for the ram in all 
positions of the adjustable gibs without 
the necessity for bolts and straps to take 
the stress of the ram. 

In order to strengthen the main lever the 
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24-INCH 


fulcrum of the lever has remained un- 
changed, this means that the work arm 
of the main lever has been lengthened 
in relation to the load arm, thus increas- 
ing the efficiency of the reciprocating 
iever which imparts motion to the ram. 
The bull gear has been increased in 
strength and rigidity by enlarging the 
hub from 3% inches to 6 inches outside 
diameter. 

The V-gib bearings for the ram have 
been enlarged and after thorough test 
the angle has been changed to 55 deg. 
to withstand advantageously the hori- 
zontal stresses of the ram. The in- 
crease in the bearing surface has been 
made with a view to preserving further 
the alignment and accuracy of the ram. 
A taper gib is provided which is in two 
parts and these may be adjusted from 
the side near either front or back inde- 
pendently of each other. The gib ad- 


“INVINCIBLE” 


SHAPER 


conventional hole in the top. of the lever 
which is generally used when keysetting 
a shaft, has been eliminated and means 
have been provided for keysetting by 
placing a hole in one side of the frame 
through which shafts up to 3 inches in 
diameter may be passed. 

By reconstructing the main bull gear 
the overhang of the crank pin with re- 
lation to its distance from the large gear 
hub bearing in the frame is reduced to 
a minimum, thus further increasing the 
efficiency of the crank pin under heavy 
cuts. The ratio of the double train gear 
drive has been increased by giving the 
shaper a greater initial speed and in- 
creasing the gear ratio itself. This gives 
more power to the machine, both when 
running in single gear and back gear. 
The ratio of the single gear is 6.64 to 1, 
and of the back gear 32.06 to 1. 

The front support for the table has 


been modified and the clamp is now held 
to the support by means of two bolts 
in place of one. In addition to the im- 
provements noted, the head, ram and 
frame have been increased in weight 
and rigidity and a number of improved 


methods for oiling the various parts 
have been incorporated. 
This 24-inch shaper weighs 4800 


pounds and is shown in the illustration 
with direct connected Reliance variable 
speed motor, automatic starter and dy- 
namic brake control. 








A Hydraulic Shearing and 
Riveting Machine 
The halftone shows a machine built 


by the Watson-Stillman Co., New York, 
for shearing riveted car-coupler yokes 
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A HYDRAULIC SHEARING AND RIVETING ° 
MACHINE 


from their couplers or for clamping and 
riveting couplers and yokes together. 
This press will handle standard coupler 
shanks and yokes up to 5x7 in. and 
rivets up to 1% in. in diameter. 
The press is built with heavily-ribbed 
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platens with plenty of room for placing 
and removing the work, two push-back 
rams for quickly and automatically re- 
turning the large ram and gage and 
valves in full view and under easy con- 
trol of the operator. 

The capacity of the press is 200 tons, 
height over all 6 ft. 8 in. Floor space 
required 1 ft. 10 in. by 4 ft. 3 in. Space 
between tension rods 2 ft. '4 in. by 9'4 
in. Diameter of ram 12 in. Stroke 6 in. 
Clamping cylinders have 3-in. rams with 

Push-back cylinders have 
Complete, the press weighs 


6'\4-in. stroke. 
134-in. rams. 
7858 pounds. 








Combination Regular and 


Open Side Planer 

The halftone shows a 36 in. x 36 in. x 
16-ft. planer, built by the Rockford Ma- 
chine Tool Co., Rockford, Ill. 

The machine was designed especially 
to plane horizontal gas-engine bases. 
These base castings are over 6 ft. long 
and require planing on the pvottom, top, 
both angular sides and on one end. 
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The side heads are arranged with 
power feed in all directions, thus permit- 
ting the planing of the angular sides of 
the base castings without the necessity of 
taper attachments or special tools. 

In operation, the engine bases are first 
planed on the bottom two at a setting. 
They are next mounted one at a time 
on a fixture, which is pivoted in the center 
and accurately located in its different po- 
sitions by a heavy stop pin. This fixture, 
with the engine base mounted on it, is 
first located parallel with the planer table 
and the top and the two angular sides 
are planed simultaneously, the angles 
on the sides being planed with the clapper 
boxes and tool holder which are attached 
to the standard side heads. Brackets 
shown in the halftone are clamped to the 
face of the housing and provide a rigid 
support to the clapper boxes directly back 
of the cutting tools. After this opera- 
tion is finished the pivoted fixture carry- 
ing the castings is turned at right angles, 
and the end of the base casting is then 
finished with the head mounted on the 
auxiliary housing; this housing being 
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The side heads are provided with ver- 
tical, horizontal and angular power feeds, 
and can be run below the top of the table 
when not in use. Micrometer adjustment 
is furnished on all feed screws. 

Shift levers are furnished on both sides 
of the machine to permit the operator 
to control the motion of the table with- 
out walking around the planer. A safety 
locking device permanently locks the 
shifting mechanism, preventing the table 
from starting except at the will of the 
operator. ; 

The machine is equipped with alum- 
inum pulleys; all feed racks, pinions and 
driving gears are of steel. 








Heavy Duty Cone Type 
Miller 


The haiftones show the No. 4 size of 
a new line of heavy-duty cone type of 
millers built by the R. K. LeBlond Ma- 
chine Tool Co., Cincinnati, Ohio. The 
line comprises sizes No. 0 to No. 4, both 
plain and universal. 

















To handle them in a regular planer 
would require a machine over 72 in. be- 
tween housings, and when at work on the 
angular sides on a machine of this width 
there would be teo much overhang to the 
tools held in the heads on the housings. 

The machine has an auxiliary housing 
as shown, which carries a single head 
located approximately four feet in front 
of the housing. 

The cross rail is extended and when 
operating with one head the other head 
can be run out on the extension, so that 
the operating head can be given a travel 
the full width of the table. 


main 


COMBINATION REGULAR AND OPENSIDE PLANER 


built back sufficiently to permit the cast- 
ing to clear it, without changing its po- 
sition on the fixture. The planer is, of 
course, operated at short stroke during 
the last operation. The bed is of such 
length as to allow very little overhang of 
the table when planing full stroke. 

The center T-slot extends across the 
pockets, allowing the work to be planed 
from 8 to 12 in. over the rated size of 
the machine. A ledge is cast on each side 
of the table V’s, which overlaps the bed, 
fully protecting the ways and bearings and 
preventing dirt and chips falling through 
the holes in the table and on to the ways. 


In these machines all the controlling 
levers are placed on the right-hand side 
of the machine and are grouped for 
right-hand manipulation. 

The back gears are thrown into and 
out of engagement by means of an ec- 
centric and power is transmitted through 
an efficient friction clutch. 

The change from high to low -ratio can 
be accomplished while the’ machine is in 
operation. 

The spindle is of 60-point crucible 
steel. The front bearing consists of a 
hardened steel taper bush pressed on the 
spindle. This bush runs in a cast-iron 
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box drawn into the column by a nut on 
its rear end. 

The rear bearing is straight and runs 
in a bronze box tapered on the outside 
with means for adjusting in case of wear. 
Large oil pockets are provided under 
each bearing with means for ample lub- 
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is not necessary to grind to size or any 
given angle. 

The work is laid on the horizontal disk 
wheel and ground by gravity feed. 
Where work is too light to grind satisfac- 
torily of its own weight, the practice is 
to lay on weights. 
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the work revolving with th. g-inaing 
wheel. 

The disk wheel is of wre wht steel, 
53 in. diameter by 114 in, thic ., machined 
on both sides, so that both faccs of wheel 
may be set up with circles. 


The grinder is 34 in. high and weighs 
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rication. Eighteen spindle speeds are 
obtainable. 

There are 48 gradations of feeds ad- 
vancing by small increments, They are 
driven from a self-contained feed box 
on the side of the column. All gears in 
the feed mechanism are cut from cruci- 
ble steel bar stock. The sliding gears 
have rounded teeth and the tumbler 
gears have pointed teeth. The transmis- 
sion from the spindle through the knee 
consists entirely of spur gears. 

The knee is box-shape in section and 
ribbed internally. The saddle is also 
ribbed. The knee and saddle are both 
bound in their respective positions by 
binder handies actuating double angle 
gibs, which draw the parts together. 

The table is a semi-steel casting with 
an oil bead cast completely around it. 
A pad is cast in the rim at each end for 
mounting the dividing heads. 

The screw is 50-point carbon 
with a lead of % inch. 

The feeds are tripped within microm- 
eter limits by a single plunger trip, which 
acts instantly on being released. 


steel 








Besly Vertical Spindle Disk 
Grinder 


The illustration shows a 53-in. vertical- 
spindle disk grinder, manufactured by 
Charles H. Besly & Co., Chicago, III. 

This machine is for jointing or flatting 
such work as foundry flasks, meter cases, 
gear cases, split bearings, etc., where it 


Heavy Duty Cone Type MILLER 


An exhaust ring, cast hollow and slot- 
ted for exhausting the grinding dust, ex- 
tends around the outer edge of the disk 
wheel. 

A removable guard ring, cast in sec- 
tions,-is provided around the disk wheel 
projecting two inches above the grinding 
face. This prevents the work flying off 


complete with two disk wheels and press, 
6000 Ib. 


A Tool-Room Lathe 
The halftone shows one of a line of 
high-duty tool-room lathes manufactured 
by the American Tool Works Co., Cin- 
Ohio. 








cinnati, 

















BESLY VERTICAL-SPINDLE 


the disk wheel while being ground. Suit- 
able wooden bars, as shown, are usually 
secured to this guard ring to prevent 


Disk GRINDER : 


These lathes are built in four sizes 
from 14- to 20-in. swing, rising by 
gradations of 2 in. The bed is of drop 
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V construction; the apron is of the  nished for drive by variable or constant spindles of both sizés are reamed Morse 
double-plate type and the quick-change speed motor. Any one of five styles of No. 4 taper. 
mechanism affords 48 thread and feed tables can be furnished if desired. 

Lathe With Gap 


The lathe shown in the halftone is 
built by W. F. & John Barnes, Rockford, 
Ill. It will swing 29 in. between centers, 
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A TOOL-ROOM LATHE LatHe WitH Gap Bepb 
changes. A full line of attachments is The space occupied is 74x82 in. by 654 in. diameter over the carriage; 11 in. 
built for these lathes. 118 in. high. The 2'-ft. machine drills diameter over the bed and 15 in. diameter 
The taper attachment is bolted to the to the center of a 60-in. circle and the by 5 in. long in the gap. 
carriage and travels with it. It is simple 3-ft. to the center of a 72-in. circle. The The carriage is provided with T-slots, 


in construction and can be_ instantly 
thrown into operation by tightening a 
single binder nut. With this attachment 
the cross-feed nut is always connected 
with the tool post and, therefore, cannor 
fall out of position. 

Graduations are provided for quick 
setting and a hand screw with graduated 
collar is provided for extremely accurate 
setting. The relieving attachment will 
handle all kinds of external and internal 
work, such as cutters, hobs, reamers, 
taps, end mills, hollow mills and dies. 

The draw-in attachment can be fur- 
nished to hold work up to % in. diam- 
eter on the 14- and 16-in. sizes and 1 
in. on the 18- and 20-in. lathes. 














A Radial Drilling Machine 


The halftone shows a new design of 
radial drilling machine built with 2™%- 
and 3-ft. arms by the Fosdick Machine 
Tool Co., Cincinnati, Ohio. 

In these machines the belt feed for- 
merly used has been discarded for a 
geared feed of the drive-key type. The 
feed box is provided with a direct-read- 
ing index dial. An automatic safety stop 
is provided which trips the feed when 
the spindle has reached the lowest posi- 
tion of its traverse, thus eliniinating one 
source of breakage. 

The reverse and rapid-traverse fric- 
tions have been made more powerful, 
and all important gears are now made 
of steel. The round table, formerly At 
used, has been replaced by a box table, 
as shown. The machine can also be fur- A RADIAL DRILLING MACHINE 
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so that when the compound rest is re- 
moved work may be bolted direct to it. 

The lathe is supplied with either foot- 
power motion or countershaft, as desired. 





A 14-in. Drilling Machine 


The motor-driven drilling machine 
shown is a recent product of the Rock- 
ford Lathe & Drill Co., Rockford, Ill. 

The spindle is counterbalanced either 
by chain and weight or by spring, as de- 
sired. Ball thrust bearing is provided be- 
tween the spindle and quill. The table 
tilts and can be clamped at any angle, 
and is provided with an angular bracket 
for attaching to the table. 




















14-INCH DRILLING MACHINE 


The machine is driven by a half-horse- 
power motor for either direct or alter- 
nating current of any required voltage. 
The traverse of the spindle is 5% in.; 
the maximum distance of the spindle to 
the table is 35 in.; the head has a ver- 
tical adjustment of 9 in.; the maximum 
size drill used is 34 in. 








Using a Line Alignment for 
Boring 
The foreman pointed to a certain post, 
and ordered me to lay out the bearing 
that was bolted to the lower end. He was 
asked to have the post placed on a large 
plate at the other end of the shop, but 
replied that the cranes were busy, and 
that we must lay out the bearing dead 
right just where it was. He also advised 
us to think out a way of doing it without 
surface plate or surface gage. The fol- 
Jowing method was used: 
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The post in question, A, Fig. 1, was 
lying on its side at such an angle that 
level and straight-edge could not be used 
to advantage. When erected the post 
was 13 ft. high; the bearing B was 12 
in. long. The center of the bearing was 
about 8 in. from the face and the edge 
of the post. 

A target A, Fig. 2 (a piece of wood 
about | in. square), was clamped to the 
top of the post. A strong cotton line, 
rs in. in diameter, was attached to this 
target at B. There was no way to clamp 
a target at the lower end, so the rough 
wooden tripod C was made. This was 
forced firmly against the lower face of 
the bearing by the tension of the line, 
which in turn was supported by the tripod. 

This cotton line was then brought 
carefully into accurate alignment with the 
face and edge of the post DE, Fig. 1. 

A 12-in. scale A, Fig. 3, was held firmly 
against the face of the bearing and par- 
allel with the face of the post. It was 
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held in such a manner that it just touched 
the line. In order to determine this con- 
tact a scriber was extended into the bear- 
ing about 2 in., and while attention was 
fixed on the point of intended contact 
between the scale and the line, the latter 
was touched with the scriber, pressing it 
toward the scale. If the line moved at 
the point above indicated, the scale was 
moved closer to the line. If it did not 
move, the scale was moved away from the 
line. This operation was repeated until 
the line was central in position. 

When this was accomplished, a clean 
line was scribed on the face of the bear- 
ings, at BC, Fig. 3. The scale was then 
placed at right angle D to its former po- 
sition and the successive operations above 
described were repeated, lines being 
scribed on the bearing at a and b. Both 
operations were then repeated at the other 
end of the bearing. 

The cotton line and supports were then 
removed, and a piece of wood d with a 








Bearing and Support 


— ~ 


\\ 


terre 


KA 








\ 
. 

ee 
om on 


i 
op 


> 




















FIG. 2 





Am. MaCHinisT 


FIG.3 


Obtaining Center of Tripod 








FIG. 5 
Trammels Using Pin for 
Center 
FE 2 4 f 








mi Y 


FIG. 6 


Trammels Using Siot 
for Centér 





Usinc A LINE TO ALIGN FOR BORING 


ei ae Sed 


Sot 


Ci Ca na SS 


— 


> 


p= 





~~ 


emcee alfa od 











374 


tin center c, Fig. 4, was inserted in each 
end of the bearing. The scale was placed 
in contact with the lines AB and ab and 
lines were scribed on the tin, making the 
intersection C. When the intersecting 
lines were center-punched at C, the ac- 
curacy of the center was tested by means 
of dividers. 

Circles were then scribed on each end 
of the bearing. These were somewhat 
larger than the dfameter of the hole 
would be when finished. They were not 
prick-punched, but were cut into the iron 
with the trammel point. The “Morphies” 
were used in the usual way, the point be- 
ing set into the circle already shown and 
the bent end of the caliper in accurate 
contact with the other beam. 

When the bearing was completed, the 
post was erected with the bearing bolted 
in place and the shaft was stepped in 
the bearing. As the contractor did not 
believe that good work could be laid out 
from a piece of string, he determined to 
apply a severe test. 


TESTING THE ALIGNMENT 


He removed the upper bearing from 
the pad F, Fig. 1, thus leaving the shaft 
with no other support than the two bear- 
ings at the lower end, the combined length 
of which was 12 in., while the entire 
length of the shaft was 13 ft. The great- 
est error in alignment of post and shaft 
was 0.003 in. The shaft was first ro- 
tated several times to discover whether 
it was out of true. 

The skeptical reader may assert that no 
man can adjust a scale end line to 0.001 
in. in the manner described. It can be 
proved, however, that it may be done by 
drawing a very narrow piece of tissue 
paper through the space between the scale 
and the line. A perceptible movement of 
the line will result. 

In boring the bearing the planed 
pad and tongue did not contribute at all 
to the accuracy of the work, for the sim- 
ple reason that the miller used was in 
poor condition. The table was not level, 
straight or square. 

The trammel and pointer used to set the 
work to the lines are shown in Fig. 5, 
A is a piece of soft wood, B is a com- 
mon brass pin. A steel pointer would 
very likely have come in contact with 
the face of the bearing and mutilated the 
lines. A brass pin could not do this, as 
it would bend away from the iron. 

Another very useful device for the 
same purpose is seen in Fig. 6. In this 
A is a piece of soft wood, slotted with a 
hack saw, and a piece of tin B, riveted 
to the wood; a slot c is cut into the tin and 
its end brought into line with the circles 
on the work, using the slot precisely as the 
pointer was used. Greater accuracy can 
be secured with this device than with 
the pointer. 

Many bearings have been laid out by 
this method, but in nearly every case the 
ends of the bearings were rough. It 


AMERICAN MACHINIST 


was impossible to “cut in” the lines 
through the hard scale. To overcome 
this difficulty four places about one inch 
iong were chipped away. Two of these 
chipped spots were in a line parallel 
with the planed base, the other two were 
at right angles. 

The following method has also been 
used. The sand was removed with an 
emery block, then the surface was painted 
with thin white lead, in which a consider- 
able quantity of dryer had been mixed. 
When the paint was dry the lines were 
cut through the paint. When the latter 
method was used, the sight and best 
judgment of the boring-machine hand 
became the important factors in the 
work. 





British Industrial Accidents 
By I. W. CHuBB 


The report on factory inspection, issued 
by the British Home Office, shows an in- 
crease in the number of shop accidents. 
From 1907 to 1909 these accidents tended 
to decrease, but during the last two years 
their number has grown. Taking all kinds, 
fatal and nonfatal, serious and other- 
wise, shop accidents last year increased 
by nearly 20 per cent., compared with 
the figures for 1907. Fatal accidents, 
totaling 1182 in 1911, were only three 
more than in 1907; other accidents re- 
ported to certifying surgeons numbered 
47,819, an increase of 13.5 per cent. 
on 1907; while accidents reported to in- 
spectors only totaled 99,944, an increase 
of 25.6 per cent. The total of the three 
classes was thus 148,945 accidents, com- 
pared with 124,325. in 1907. The in- 
crease is thought to be due chiefly to 
the highly satisfactory conditions of Brit- 
ish industries and that is why comparison 
is made with the year 1907. Increase of 
employment may be supposed to mean 
increase of opportunity for industrial 
accident. In addition, reporting is doubt- 
less more efficient, though even in this di- 
rection possibility of improvement is con- 
ceived. In fact, some inspectors have 
noted that a considerable number of ac- 
cidents are still unreported, this being 
partly due to ignorance; certain smaller 
employers have imagined that notification 
to the accident-insurance company is all 
that is needed. Nevertheless, fear of de- 
velopment has led to slight injuries, 
though dealt with by the work’s doctor, 
being reported. 

Great Britain has, of course, a work- 
men’s compensation act applicable to 
all accidents arising out of and in 
the course of employment. There is 
no contracting out and employers usu- 
ally safeguard themselves by insurance, 
the premiums, not unlike the compensa- 
tion, varying with the wages paid. Some 
293,243 factories and workshops were 
under inspection last year, and 422,642 
effective visits were paid. 
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KIND AND DEGREE OF INJURIES AND 
THEIR CAUSE 


An analysis has been made of the de- 
gree of injury in the 47,819 nonfatal ac- 
cidents reportable to certifying surgeons. 
Miscellaneous wounds and bruises are en- 
tered at 32,247, burns and scalds 7047, 
loss of limb or part of limb at 3548, frac- 
ture 1822, loss of sight in one or both 
eyes 63, and other injuries to head or 
face 3092, the latter, showing a marked 
decrease, namely 40 per cent., as com- 
pared with the year 1907. In fact the 
increases were in the burns, scalds, 
wounds and bruises. 

As to causation, of the 1182 fatal cases 
379 were due to power-driven machinery, 
including five deaths due to cleaning mov- 
ing machinery; seven deaths were due to 
machinery not power-driven, 377 to per- 
sons falling, 97 to workmen being struck 
by a falling body and four to being struck 
by tools in use. Similarly, in nonfatal ac- 
cidents, 39,379 were due to power ma- 
chinery, 1247 to machinery not thus 
moved, 22,121 to being struck by a fall- 
ing body, 18,626 to persons falling, and 
5454 to being struck by tools in use. Fire 
caused four deaths and 572 other acci- 
dents or dangerous occurrences. Of” 
power-driven machines, lathes were re- 
sponsible for 3345 accidents, only two, 
however, being fatal. Lifting machinery, 
including cranes, winches‘and hoists, led 
to 4016 nonfatal accidents, plus 308 dan- 
gerous occurrences and 181 fatal acci- 
dents. Then grindstones caused 544 ac- 
cidents and 94 dangerous occurrences, 
but only one accident was fatal; 520 of 
the accidents were, in fact, without frac- 
ture of the stone. Emery wheels burst- 
ing resulted in six fatal and 84 nonfatal 
accidents, with 42 dangerous occur- 
rences; revolving vessels and wheels 
bursting caused one death with 38 other 
accidents; circular saws caused 2285 ac- 
cidents, seven being fatal; presses, ex- 
cluding punches, caused 923 nonfatal 
accidents, and mill gearing, including 
shafts, pulleys, belts, etc., caused 1723 
nonfatal accidents and 58 fatal accidents. 
Metal presses not power-driven also 
caused 291 nonratal accidents, and cranes 
not power-driven caused five deaths and 
503 other accidents. 


NEED OF GUARDS ON MACHINES—ESPE- 
CIALLY MILLERS 


In certain of the districts the inspectors 
still complain that safeguards and fences 
for moving machinery, etc., are improp- 
erly used or not used at all. In one divi- 
sion alone 9665 contravention notices re- 
lating to fencing were issued. The 
Home Office endeavors to deal with 
this matter at the head by drawing the 
attention of makers of machinery to the 
need for guards. Milling cutters, over 
which the department has had much con- 
troversy with machine-tool users and 
others, are still in some cases imperfectly 
guarded, but accidents seem to be due 
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rather to “failure to wait until the cutter 
has come to rest, before removing the 
work, or, i1 the small lever-feed type of 
machine, to failure properly to adjust 
the traverse of the table to give the work 
sufficient clearance for its safe removal 
from the jig on completion, than to en- 
tire absence of guard.” In other in- 
stances, workers have carelessly at- 
tempted to remove chips from the front 
of the cutter with their fingers instead of 
using a brush or even a piece of wood. 
An automatic guard is described, cen- 
sisting of a hood which covers the cutter 
at the back, top and the sides. Over 
the front is a sliding piece actuated by 
arm from the workholder. When this is 
drawn back, after completion of machin- 
ing operations, the slide moves over the 
cutter, completely covering it. After in- 
sertion of a new piece, then mov- 
ing the fixture. or workholder for- 
ward causes the removable slide to 
rise, leaving sufficient of the cutter ex- 
posed for the machining operation. 


GRINDSTONE FAILURES 


Although, as foregoing figures show, 
grindstone failures were fairly numer- 
ous, there was but one fatal accident. 
Cases that arose in the Sheffield district 
are, as is usual, specially tabulated by the 
local inspector, who thinks that exposure 
to weather and the practice, now getting 
obsolete, of cutting a square, not round, 
hole in the center of the stones are large- 
ly responsible. The maximum peripheral 
speed suggested is 3500 ft. a min. Emery- 
wheel breakages showed decrease, this 
being due to the use of better material 
and to more careful fixing on the ar- 
bors. 


LATHE ACCIDENTS 


An analysis is supplied of the increas- 
ing lathe accidents occurring in the Eng- 
lish northeastern district. Of them, acci- 
dents with driving belts and pulleys have, 
however, been reduced in number, ow- 
ing to the growing practice of driving di- 
rect by electric motor. In a total of 818 
lathe accidents specially tabulated, 297 
were due to the tool or article being 
turned, 151 to the tool or work flying 
out, 95 to cone pulleys and belts, 
85 to the chuck, faceplate or spindle, 
47 to the driving dog, 20 to change gears, 
17 to back gears, and 30 to other gears. 
13 to the driving belt, while seven acci- 
dents were due to projecting setscrews. 
The last are still not infrequent in other 
directions. Of the 818 lathe accidents 
only one was fatal. 

The electrical inspector specially re- 
ports on the practice, not uncommon in 
machine shops, of placing main distribut- 
ing switchboards for alternating-current 
power circuits along with machine tools 
and within a few feet of them, and he 
draws attention to the importance, espe- 
cially in shipyards and engineering works, 
of grounding frames and covers of elec- 
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trical apparatus. In one case in a ship- 
yard a man was working a large outdoor 
radial drill which was driven by a three- 
phase, 400-volt motor bolted to it. The 
machine was not grounded, and, leak- 
age occurring at the motor, the whole ma- 
chine and the plate being drilled became 
charged, with the result that the man at 
the machine was killed and another man 
who went to help him received a shock. 
In several instances, too, shock resulted 
from portable drills which were short-cir- 
cuited and had not been grounded. 


ACCIDENTS IN LOCOMOTIVE BUILDING 


An interesting investigation is being 
made on the causation and hour of acci- 
dents in specified industries. This year 
locomotive and automobile manufacture 
are taken. In locomotive building, be- 
sides 3379 accidents reported to inspec- 
tors, some 919 were reported to certifying 
surgeons. Of the latter 214 arose while 
men were working at lathes, 70 on plan- 
ing and shaping machines, 91 on boring 
and drilling machines, 16 at milling ma- 
chines, 19 at nut- and bolt-making ma- 
chines, 45 at punching and shearing, 90 
at emery wheels and grindstones, and 131 
on power hammers. Of classes of work- 
men, the lathe hand suffered 199 of the 
accidents reported to certifying surgeons, 
171 of these arising at the lathe. Next 
smiths or hammermen experienced 149 
accidents 115 of these being at power 
hammers, while 95 accidents arose with 
fitters, 22 at emery wheels and grind- 
stones and 20 in connection with lifting 
apparatus. As to hours of accidents, be- 
tween 10 and 11, 11 and 12, 12 to 1, 3 to 
4 and 4 to 5 are the hourly periods of 
the day during which the largest number 
of accidents occurred. It will be seen 
that these hours are toward the end, re- 
spectively, of the morning and afternoon 
periods. 


ACCIDENTS IN AUTOMOBILE MOTOR 
MANUFACTURE 


Turning to automobile manufacture, 
610 accidents were reported to inspec- 
tors only and 472 to certifying surgeons. 
Of the latter, lathes were responsible for 
133, planers and shapers 7, boring, drill- 
ing, etc., 58, milling 40, power presses 
and punches 3, emery wheels and grind- 
stones 78 and power hammers 6. For 
trades the largest entry, 130, was again 
for lathe hands, with 116 accidents at the 
lathe, fitters and erectors following with 
76 accidents, more than half of which are 
not separately entered. The hours of 
maximum accident occurrences were from 
11 to 12 and 12 to 1, 3 to 4 and 4 to 5. 








Marking Steel Stamps 
By E. E. TuRNER 


Any tool maker or shopman who uses 
number and alphabet dies, knows how 
easy it is to get a number or letter upside 
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down or sidewise, so after making a few 
of these bulls myself, I hit upon a sim- 
ple kink to overcome this. 

The punches are hard only about '4 or 
'g in. from the face. So I took the 
punches and placed each in its right 
stamping position and placed a center 
punch mark on the front. 

So all you have to do is to hold the 
center punch mark in the front (which 
in holding will be right under your 
thumb) and you will have stamp perfect. 

In the tool room this is most useful 
on account of the large amount of stamp- 
ing to be done on mandrels, etc. 

The punch used for 6 and 9 I marked 
with a line above the punch mark on one 
side and below the punch mark on the 
other, so that there was no trouble from 
that source. 

[Letters and figures, as usually made, 
have a file cut on the bottom side.—Eb.] 








NEw PuBLICATION 


RAILROAD OPERATING COSTS 144 
pages, 8x10% inches. Published by 
Suffern & Son, New York City. 
Price, $2. 


This is a continuation of the studies 
in operating costs of the leading Ameri- 
can railroads which was begun in the 
first volume issued by this company some 
months ago, and includes operations of 
the year 1911, The first volume was well 
received, the main criticism being that 
certain railroads were omitted from the 
review and this difficulty has been some- 
what overcome in the present volume. 
The text has been partially drawn from 
the original material but has been 
strengthened and enlarged by much new 
matter which is the result of close study 
and now covers locomotive performance 
of 36 of the leading railroads and pas- 
senger car performance for 40 roads. 

In the chapter on Maintenance of Way 
and Structure a new and important unit 
of cost determination has been introduced 
in the shape of “Locomotive Tractive 
Mile” in the belief that it is a logical 
unit to be used in this work. There is 
also an entirely new chapter on “Fuel 
Cost” containing much origina! informa- 
tion concerning locomotive performance 
under varying conditions and according 
to various types of structures and classi- 
fications. It points out the effect on the 
conservation of natural resources and 
shows how coal consumption cuts an 
enormous figure in the total cost of rail- 
road operation. As in the previous vol- 
ume the book is profusely illustrated, 
with graphical diagrams which make 
comparison extremely easy and which are 
particularly valuable for reference. It is 
very gratifying to note the movement 
looking toward more economical railway 
operation as this has been neglected al- 
together too long on even the best man- 
aged railroads of the country. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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NEW ENGLAND STATES 


The plant of the New Haven Mills Mfg. 


Co., manufacturer of mail boxes, New 
Haven Mills, Vt., was destroyed by fire 
on Aug. 19. 

The N. Y., N. H. & H. R.R. has awarded 
a contract at $35,000 for the construction 
of a new brick locomotive shop at Read- 
ville, Mass. Edward Gagel is ch. engr. 

The Whitens Machine Co., Whitensville, 
Mass., has started construction work on 


an addition to its foundry, to be 500x100 
ft., of brick and steel 

Work has been commenced on a one- 
story garage and repair shop at Main and 
Colburn Sts., Ansonia, Conn., which will 
be occupied by Samuel Yudkin. 

The Bridgeport Brass Co., Bridgeport, 
Conn., willaward contracts soon fora new 
brick and steel mill, 50x360 ft., one story 
high, with an ell 20x20 ft., at its plant on 
Housatonic Ave. Noted Aug. 22 

Wm. A. Geary, Hartford, Conn., will 
build a new garage in rear of 280 Franklin 
Ave It will be one story, brick, 45x72 ft. 

Contracts have been awarded for a new 
garage to be erected rear of 341 Trumbull 
St.. Hartford, Conn., for A. B. Wilson, & 
Co It will be four stories high, of brick, 
100x131 ft. 

Plans are 
Townsend, 
factory at 


being made by Arch. C. F. 
New Haven, Conn., for a new 
Wallace and Wooster Sts., for 
Hoggson & Pettis Co., manufacturers of 
dies and tools. It will be 50x145 ft., brick, 
heavy mill construction, so that two ad- 
ditional stories may be added at some 
future time 


The Scovill Mfg. Co., manufacturer of 
brass goods, Waterbury, Conn., will 
build two buildings at its plant on Mill 


43x72 ft,. 
high. 


and 


St They will be 24x31 ft. 
stories 


of brick, one and three 
Noted July 25 

The American Buckle Co., West Haven, 
Conn., has awarded a contract for the con- 
struction of a new factory. It will be 25x 
42 ft., one story high, of brick. A smaller 
building will also be erected. Noted Aug. 
15. 


ATLANTIC STATES 


Brooklyn, N. Y., has 
three story brick building 

elonging to the Wheelman’'s Club, 33 
Grant Ave., and will remodel it for use as 
a garage and salesroom. 

The Acme Steel & Malleable Iron 
Works, Buffalo, N. Y., has had plans pre- 
pared and will soon receive bids for a 
core room building, 100x150 ft., brick and 
steel, to be added to its foundry plant at 
Military Road and the New York Central 
R.R. Belt Line Noted May 30. 

The Industrial Motor Car Co., recently 
incorporated at Middletown, N. Y., will 
equip a plant for the manufacture of 


MIDDLE 


Isaac C. Kirkman, 


+ rchased the 


motor vehicles. 

The Ingersoll-Rand Co., Painted Post, 
N. Y., will build an addition, two stories 
high, 280x104 ft., of steel, to its plant. 


The Mercer Automobile Co., Trenton, 
se is contemplating the erection of a 
new factory 160x161 ft. 

The Robert Reiner Importing Co., ma- 


Gregory Ave Weehawken, N. 
J., has awarded a contract for the con- 
struction of a new factory. It will be five 
stories high, 123x104 ft., of reinforced 
concrete. 
Jerome B 
haVing a large 


chinists, 


Penn., is 
constructed 


Hines, Chester, 
brick garage 


in the rear of his shop at Eighth St. and 
Concord Ave 

The Central Motor Co., Hollidaysburg, 
Penn., has placed the contract for the 
construction of a $5,500 brick and con- 


crete garage. 

The Gurney Elevator Co., Honesdale, 
Penn., has awarded a contract at $125,000, 
for the construction of a new plant. It 


212x160 ft 
dry 


will consist of a shop, 
dry, 150x80 ft., and a 


, @ foun- 
kiln. Day & 


Zimmerman, 608 Chestnut St., Philadel- 
phia, are the archs. Noted June 27. 


The Fort Pitt Steel Casting Co., has de- 
cided to build an addition to its works at 
McKeesport, Penn. This company man- 
ufactures small steel castings, and it is 
intended to use the additional plant, for 


which plans have been prepared, as a 
finishing department for rough castings. 
B. W. Kauffman & Sons, Mifflintown, 


Penn., are erecting a garage to be used in 


connection with their factory on Front 
St. 
Thomas Hannah, arch., Kennah Bldg., 


Pittsburgh, Penn., is preparing plans for 
the construction of two new buildings for 
the Pressed Steel Products Co., Sharon, 
Penn. One will be 400x50 ft., the other, 
175x50 ft. 

The Kline Motor Co., Pittsburgh, Penn., 
has obtained a permit for the construc- 
tion of a one story brick garage on Grant 
Boulevard, to cost approximately $11,000. 

The Goodyear Rubber Co., Baltimore, 
Md., has awarded a contract for the con- 
struction of a garage at Cathedral and 


Preston Sts. It will be 100x32 ft., of 
brick. The cost is $40,000. 
SOUTHERN STATES 
The A. J. Showalter Co., Dalton, Ga., 


will install a printing press and linotype 
machinery’ estimated to cost $7000. 


J. W. Harvey will build a two-story 
garage at Saratoga, Fla., to replace the 
building recently destroyed by fire. 

The Stephens Irrigating Spraying Co., 
incorporated at Tampa, Fla., witha capi- 
tal of $50,000, contemplates e ‘stablishing a 
plant at ‘Tampa for the manufacture of 
sprays. D.S. Stephens is pres. 

The Selma Garage Co., Selma, Ala., has 
secured the old post office building on 
Water St., and will remodel it as a garage. 

The Central Automobile Co., Selma, 
Ala., has awarded a contract for the con- 
struction of a one-story garage, 100x150 
ft., estimated to cost $12,000. Plans 
were prepared by John W. McKiel, arch., 
Selma. 

The Chasteen Signal System Co. is be- 
ing organized at Chattanooga, Tenn., and 
will build a factory for the manufgc- 
ture of railway signal devices. Ww. Jd. 
Chasteen is pres. 

The Chattanooga-Birmingham Electric 
Ry. contemplates the construction of 
vards, shops and terminal at Chattanooga, 


Tenn. J. M. Spradlin, Boaz, Ala., is presi- 
dent. 
The Archibald Wheel Co., Lawrence, 


Mass., will establish a plant for the man- 
ufacture of vehicle’ stock, including 
spokes and rims, at Campbellsville, Ky. 
C. W. Smith will be in charge of the in- 
stallation of machinery. 

The Carrsville Mining Co., Carrsville, 
Ky., is in the market for mining equip- 
ment to develop zine deposits along the 
Ohio River, 

The Grab-Webb Iron Mfg. Co., Louis- 
ville, Ky., has awarded contracts for re- 
constructing the mounting and nickeling 
departments, recently damaged by fire. 


Noted Aug. 15. 
MIDDLE WEST 
F. E. Myers & Bro., Ashland, Ohio, 
will build a four-story and basement 
addition, 50x60 ft. The concern manu- 


factures pumps. 

The Ashland Foundry Co., recently in- 
corporated at Ashland, Ohio, with a 
capital of $15,000, will construct a one- 
story brick building, 50x135 ft. 

The Lewis File Mfg. Co., Beach City, 
Ohio, has doubled its capital, and will in- 
stall new machinery. 

The Cincinnati Ball Crank Co., Cincin- 
nati, Ohio, has awarded the contract for 
the construction of a one-story brick fac- 
tory to cost $30,000. 

The Stacey Mfg. Co., manufacturer of 
gas retainers and railroad specialties, 
will build additions to its plant at Elm- 
wood PL, Cincinnati, Ohio. 


The Superior Foundry Co., East 7Tist 
St. and the tracks of the Wheeling & 
Lake Erie R.R., Cleveland, Ohio, has had 
plans prepared for two factories, one and 
two stories, of brick. Plans were pre- 
pared by the Forest City Engineering 
Co., Superior Bldg., Cleveland. 

The Forberth Carbureter Co., recently 
incorporated with a capital of $70,000, 
will establish a slant at Cleveland, or 
Youngstown, Ohio. D. E. Forberth, 
Cleveland, is pres. 


The Perfection Metal Bar Co., 3321 
Lorain Ave., Cleveland, Ohio, has _ in- 
creased its capital from $10,000 to $30,- 


000, and will build a two-story addition, 
50x125 ft. New equipment will be re- 
quired. 

The M. & M. Auto Supply Co., 500 East 
Prospect St., Cleveland, Ohio, will install 
new machinery for making auto lubricat- 
ing grease. Estimated cost, $10,000. 

The South End Garage Co. c ontemplates 
the construction of a garage at Cleveland, 
Ohio. 

The Bingham Mfg. Co., Cleveland, Ohio, 
manufacturer of auto carburators, has 
increased its capital to $50,000, and will in- 
stall new machinery. 

The National Copper Refining Co., re- 
cently incorporated with a capital of $250,- 


000, will build a refining pans at Cleveland 
Ohio. K. Rand and E. Wolf are incor- 
porators. 

The Eberling Cement Machinery Co., 


Cleveland, Ohio, recently incorporated 
withac apital of $100, 000, is in the market 
for machine shop equipment. W. J. Wil- 
son and M. J. Gillen are incorporators. 

The West Steel Casting Co., 811 East 
70th St., Cleveland, Ohio, has secured a 
permit to build an addition to its found- 
ry. Estimated cost, $5000. 

The Upson Nut Co., Garfield Bldg., 
Cleveland, Ohio, is building an addition 
to its factory. Estimated cost, $2500. 


The Rauch & Lang Carriage Co., 631 
Superior Ave., Cleveland, Ohio, manufac- 
turer of electric vehicles, has acquired a 


site at 93rd St. and Euclid Ave., and will 
erect a garage and repair shop to cost 
about $250,000. 


The Interstate Foundry Co., 6226 Ro- 
land Ave., Cleveland, Ohio, is building 


an addition to its plant. 
$12,000. Noted May 22. 

The Guide Motor Lamp Co., Cleveland, 
Ohio, has acquired a site and will build a 
factory for repairing and manufacturing 
automobile parts. 

The Perfection 
land, Ohio, is in 
shop tools. 

The Osborne Mfg. Co., 
brushes and foundry 
an addition to its 
Ohio. 

The Geneva Metal Wheel Co., Geneva, 
Ohio, has awarded a contract for an ad- 
dition to its plant. The building will be 
102x192 ft., and will be used as a foune 


Estimated cost, 


Metal 
the 


Cleve- 
machine 


Bar Co., 
market for 


manufacturer of 
supplies, will build 
plant at Cleveland, 


dry. Noted July 4. 

The Ideal Steel Wheel Co., Hamilton, 
Ohio, organized with $500,000 capital by 
A. F. Parker, W. C. Taylor and others 
will build, erect and equip a factory. 

The Ohio Steel Foundry Co. will 
build additions to double the capacity of 


its plant at Lima, Ohio. 


The Standard Stamping Co., Marysville, 


Ohio, will build an addition to its plant 
and install new machinery. 

The tussell Engine Co., Massillon, 
Ohio, and the Griscom-Spencer Co., Jer- 
sey City, N. J., have consolidated under 
the name of the Griscom-Russell Co. An 


addition will be built at the plant in 
Massillon. 

The Cincinnati Ball Crank Co. will 
move its plant from Cincinnati to Oak- 
ley, Ohio, and has awarded the contract 
for a one-story brick addition, 60x120 ft. 

The Mechanical Process Mfg. Co., re- 
cently incorporated at Toledo, Ohio, with 
a capital of $10,000, will establish a fac- 
tory for the manufacture of tools ana 


machinery. 
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The Washington Gas & Electric Light 
Co., Washington, Ohio, has increased its 
capital to $250,000, and will install new 
electric power plant equipment. 

The Youngstown Foundry & Machine 
Co., Youngstown, Ohio, will build an addi- 
tion to its foundry on Reserve St. The 
new building will be 34x98 ft. 

The Wedge Co., Zanesville, Ohio, has 
had plans prepared for a brick addition 
to its sales agency and garage at Sixth 
and Marietta Sts. The new building will 
be 105x50 ft., two stories. 

Charles Kirves, Evansville, Ind., 
been granted a permit to build a 
garage at 102-106 Upper Third St. 

The Empire Automobile Co., Indiana- 
polis, Ind., is building a factory, and con- 
templates ‘the construction of an addition. 
Noted Mar. 21 

The R. J. Irvin Mfg. Co., 
Ind., manufacturer of motor 
and tops, is constructing an 


has 
brick 


Indianapolis, 
car bodies 
addition to 


its factory at Morris and Division Sts. 
The new building will be 50x407 ft., two 
stories, of brick, and will cost about $50,- 
000 

The Keyless Lock Co. has awarded the 


the construction of a 2-story 
and the 
Esti- 


contract for 
fireproof foundry at Sheldon St., 
Belt Line R.R., Indianapolis, Ind 
mated cost, $75,000. Noted Aug. 22. 

The Rumley Co., Laporte, Ind., manu- 
facturer of threshers, etc., has awarded 
the general contract for a l-story and 
basement foundry, 50x54 ft., and charging 
at Battle Creek, Mich. 


room, 100x115 ft., 

Estimated cost, $40,000. Noted Aug. 1. 
The Cadillac Motor Car Co., Detroit, 

Mich., is having plans prepared for the 

erection of a 4-story factory, 400x70 ft. 

The estimated cost is $100,000. J. A. 

Schultz, 1403 Woodward Ave.,is mgr. _ R. 


E. Raseman, 1302 Penobscot Bldg., De- 
troit, is arch. 

The White Star Refining Co., Detroit, 
Mich., is having plans prepared for a two- 
story and basement factory, 50x115 ft. 
Estimated cost, $25,000. George V. Pot- 
tle, 708 Detroit Gas Co. Bldg., is arch. 

The Michigan Electric Welding Co., 
Detroit, Mich., is building an addition to 
its plant at 514 Hart St. 

The Edison Illuminating Co., Detroit, 
Mich., has awarded the general contract 
for a brick machine shop on Beecher Ave., 
near the Michigan Central Ry. Cost, 
$8000. 


The 
a factory 


Cadillac Motor Car Co. will build 
estimated to cost $65,000, at 
Fort and 2ist Sts., Detroit, Mich. The 
building will be of brick, four stories, 


128x240 ft. 


The North Way Motor & Mfg. Co., De- 
troit, Mich., has awarded the contract 
for four additional factory buildings. 

W. J. Hartwig, manufacturer of elec- 
trical supplies, Detroit, Mich., has 


construction 
and 14th 


the 
at Fort 


contract for 
factory 


awarded a 
of a four-story 
Sts. 

The Grand Rapids Metal Furniture Co., 
Grand Rapids, Mich has awarded the 
general contract for the construction ofa 
factory, estimated to cost $12,000. Noted 
June 27. 


The Hastings Motor Shaft Co., Jackson, 
Mich., has awarded the general contract 
for a l-story and basement factory, 130x 
150 ft., estimated to cost $30,000. 


The Nova Engine Co., Lansing, Mich., is 
having plansprepared and willsoonreceive 
bids for the construction of a l-story ma- 
chine shop, 50x160 ft. The estimated cost 
is $45,000. R. H. Scott, 702 Porter St., is 
pres. H. E. Smith, 103 Hollister Bldg., is 
arch. 


The Moline Auto Co., East Moline, TIl., 
will build a 60x60 ft. extension to its fac- 
tory, to be used as a repair shop and re- 
pair stock room. 


The Vanguard Mfg. Co., 
of automobile windshields, Joliet, Ill., is 
building a new factory at Conant Road 
and the tracks of the Grand Trunk Ry., 
Detroit, Mich. The building will cost 
about $30,000. C. F. Jensen is pres. Noted 
June 27 


ad. 

D. J. Kerrigan and Richard Dickman, 
Minonk, Ill., will build a 40x150 ft. garage 
which will be used as a salesroom and 
repair shop. 


The Independent Electric Mfg. Co. will 
build a one-story factory, 65x125 ft., at 
Milwaukee, Wis. Plans have been pre- 
pared by H. C. Hengels, arch. 


manufacturer 


Fire damaged the pattern shop of the 
Sheriff's Mfg. Co., 128 Barclay St., Mil- 
waukee, Wis. Loss, $15,000. 
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WEST OF THE MISSISSIPPI 

The Twin City Rapid Transit Co., St 
Paul, Minn., has taken out a permit to 
erect a two-story brick and steel shop on 
Shields St., nearS neeling Ave. The esti- 
mated cost is $22,000. 

The Twin City Auto & Supply Co., Twin 
City, Minn., which has recently taken over 
the Strangeland Bldg., will remodel it for 
garage purposes. 


The Cozard Roller Mill, Cozard, Neb., 
was destroyed by fire, Aug. 17. Loss, 


$30,000 

The Industrial Iron Works, Clinton, 
Mo., has had plans completed for the es- 
tablishment of a plant at Joplin, Mo. 
About $25,000 will be expended for new 
equipment. William F. Hall, Clinton, Mo., 
is in charge of the work. 

The Continental Radiator & Foundry 
Co., St. Louis, Mo., has increased its capi- 
tal from $150,000 to $300,000, for the pur- 
pose of making improvements, and in- 
creasing the capacity of its plants at St. 
pute. Ft. Madison, lowa and at Belleville, 
I 


Topeka & 
7.) 
Loss 


The shops of the Atchison, 
Santa Fe R.R. Co., at Clebourne, 
were damaged by fire on Aug. 12. 
about $250,000. 

The Calhoun Pattern & Machine Co., 
Houston, Tex. has acquired a site and will 
erect a large foundry and machine shops. 

The plant of the Southwestern Foundry 
& Machine Co., was destroyed by fire Aug. 
14, at Nowata, Okla. Loss, $50,000. 


TERN STATES 


Frank Kranshoff, Arlington, Wash., will 
erect a plant at Arlington for the manu- 
facture of gasoline engines. 


WES 


The Northwestern Wheel & Wagon Mfg. 
Co., Bellingham, Wash., has acquired a 
site at New Westminster, B. C., and will 
erect a plant for the manufacture of its 
spec oye 

The Capital-Shaw Gas Engine Co., 
Sacramento, Calif., willerect a new mann- 
facturing plant at Elk Grove, Calif. 

The Co-operative Motor Co., Long 


Beach, Calif., will erect a commercial 
garage and machine shop on American 
Ave., Long Beach, to cost $100,000. 

The Los Angeles Vacuum Heating Co., 
314 West Second St., Los Angeles, Calif., 
is planning to erect an assembling plant. 

John Wollenschlager, Los Angeles, Cal- 
if., is having plans prepared for the con- 
struction of a commercial garage and ma- 
chine shop on Los Angeles St. Train & 
Williams, Exchange Bldg., are the archs. 

J. J. Backus, chief inspector of build- 
ings, Los Angeles, Calif., ts preparing 
plans for a machine shop for the city’s 
use, to be erected at 19th and Pasadena 
Aves. It will be equipped for the repair 
of the city’s automobiles and fire appar- 
atus. 


H. F. Goodwin, North Hudson Ave . 
Pasadena, Calif., is having plans prepared 
for the construction of a commercial 


garage and machine shopat Union St. and 


Broadway, to cost about $11,000. J. : 
Blick, Dodworth Bldg., Pasadena, is 
arch. 


The Pullman Palace Car Co., Richmond, 
Calif., will erect a plant at Richmond for 
the manufacture of cars. 

The Western Sanitary Mfg. Co., 
mond, Calif., is erecting a plant for 
manufacture of sanitary fixtures. 

The Whittell Estate, San Francisco, 
Calif., will soon begin the erection of a 
gommoretas garage and machine shop 
P. Zucco, Geary Street, San Francisco, is 
preparing plans. 


Rich- 
the 


The Locomobile Co. of America, San 
Francisco, Calif., plans to erect a three 
story and basement reinforced concrete 


garage and salesroom building on Fulton 
St., near Van Ness St. The estimated 
cost is $85,000. 

William Hebling has prepared plans for 
the construction of a two story garage 
and salesroom, 75x195 ft., on Taylor St 


for Dow & Green, 2072 Market St., San 
Francisco, Calif. The estimated cost is 
$35,000. 

The Timothy Donohue Estate, San 


Francisco, Calif., is planning the erection 
ofacommercial garage and machine shop 
to cost $85,000. Johnson & Antonovich, 
Kearny St., San Francisco, archs., will 
prepare the plans. 

The Republic Motors Co., San Francis- 
co, Calif., will erect a plant at San Fran- 


cisco for ‘the manufacture of motor cars. 
W. C. Durant is interested. 

The California Industrial Co., Los An- 
geles, Calif., will erect a large iron and 


steel plant on a 300-acre site at Wilming- 
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ton, near Los Angeles. Several million 


dollars will be expended. 


CANADA 


The Call Switch Co. Coquitlam, 
has a hased a site at C oquitlam ‘nti “wil 
erect a manufacturing plant to cost $200,- 
000. 


The contract has been awarded for the 
construction of a new pant for the man- 
ufacture of automobiles, for the Mari- 


Ltd., at Coldbrook, 
three buildings of 


time Motor Car Co., 
N. B There will be 
brick and concrete 

The Ritter Illuminating & Mfg. Co., St 
Catherines, Ont. will erect a new factory 
for the manufacture of electrical devices. 
G. B. Burson, St..Catherines is mgr 

The Galt: Furnace & Stove Co., Galt, 
Ont., will double the capacity of its plant. 

The Central Garage & Supply Co., Ltd., 
Toronto, Ont., recently incorporated with 
a capital of $150,000, will erect a plant for 
the manufacture of automobiles and en- 


gines. Robert B. Haley and Royden J. 
Haley are interested, 

The Hacket Motor Co., Ltd Oshawa 
Ont., recently incorporated with a « apital 


of $350,000, will equip a plant for the man- 
ufacture of motors and gasoline engines 








New INCORPORATIONS 


METAL WORKING 
The following companies 
incorporated to manufacture: 
The William Guillott Mfg. Co., Buffalo, 
N. Y.; metal goods, ete. Capital, $10,000, 
Incorporators: Wm. Guillott, Anna Guil- 
lott, 45 Garner Ave. and Edward Rey- 
nolds, 313 Herkimer St., Buffalo, N. Y. 
The Symonds Automatic Waterwheel 
Co., Buffalo, machinery. Capital 
$100,000. Incorporators: Theophilus Sy- 
monds, Daniel B. Symonds, Adolph W. C. 
May, Buffalo, N. Y 
The Patent Co., 
tan, N 


have been 


Curran Boro. Manhat- 

’., motors, ete. Capital $10,000. 
Incorporators: H. L. Curran, Henderson's 
Hotel, Coney Island, and Chas. H. Wilson, 
2 Rector St., Manhattan, N. Y 


The Hi-Grade Sucsien Suse per Mfg. ( 
Boro. Manhattan, a #- Copstes $25.000. 
Incorporators: H Bernard, L. Bailey, 


New York City, an G. Klumpp, Bayenas’ 
N. J. 
The Hurlburt Motor Truck Co., Boro. 


Manhattan, N. /Y., automobiles, ete. 
Capital $50,000. Incorporators: J. P. Car- 
roll, New York City, W. B. Carswell, 
Brooklyn, N. Y., and F. D. Peale, Summitt 

New York Electric Vehicle Association 
of Manhattan, Borough, of Y., motors, 
engines, and machines. Cops $50,000. 
Incorporators: G. Tiernan, Parcell, 
and R. G. Redlefsen. 

The W. L. Perkins Machinery Co., Boro. 
Manhattan, N. Y., machinery, hardware, 
railroad supplies ete. Capital $50,000. 
Incorporators W. M. McAnge, J. B. Beaty 
and F. T. Currie 

The Radial Buffer Co., Boro. Manhat- 
tan, N. Y., engines and machinery. Cap- 
ital $12,000 Incorporators: S. G. Allen, 
F. B. Series, and W. Hollinger. 

The Universal Vacuum Cleaner Mainte- 
nance Co., Boro. Manhattan, N. Y., vacu- 
um cleaners Capital $25,000. Incorpor- 
ators: Ralph E. L. Lund, J. Louis Lund, 
Canarsie Land and East 22nd St. Brook- 
lyn Nels Peter Lund, Erie, Penn., and 
Thomas A. Perry, 528 West 15lst St. 

The Spellmeyer Tripple Valve Mfg. Co. 
Newark, N. J., valves. Capital $250,000. 
Incorporators: Charles W. Spellmeyer, 
Charles B. Middleton, and Leo Middleton. 


The 20th Century Car Bearing Co., 
Maplewood, N. J., machinists, tool mak- 
ers, metal workers, et Capital $100,000, 
Incorporators: Menzo Loucks, Van Al- 
styne Loucks, Essington, Penn., Adelbert 
T. Bunzey, Maplewood, N. J., G. Harold 
Porter, Maplewood, and Frank L. Sabrise 


kiee, 27 William St., Manhattan. 


American Gun Barrel Mfg. Co., New 
Haven, Conn., gun barrels, etc. Capital, 
$50,000 Incorporators: George E. Avis, 
John H. Fruin, F. L. Kutscher, New 


Haven ,and Louis Kutscher, Bridgeport, 


Conn. 

The Birmingham 
Birmingham, Ala., 
$2000. Incorporators: J. H,. 
Jacobs and H. O. Borrow. 

The Johnson City Foundry & Machin- 
ery Co., Johnson City, Tenn., machinery. 
Capital, $10,000. Incorporators: S&S. 


Metal 
culverts. 
Dean, 


P reduc ts Co., 
Capital, 
Solon 


Williams, A. B, Crond and G. T. Lee. 
The Night & Day Lock Co., Circleville, 
Ohio, all kinds of locks. Capital, $25,000 
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Incorporators: A. W. Summers, W. E. 
Caskey, George W. Lindsay, C. E. Kings- 
berry and G. 1. Nickerson. 

The Mutual Oil & upply Co., Cleveland, 
Ohio, automobile supplies and acceso- 
ries of all kinds. Capital, $10,000. 
Incorporators: M. L, Steuer, H. C. Keller- 
man, Herbert Haase, C. F. Francke, and 
A. S. Kraus. 

The W. R. Jones Co., Columbus, Gate 
ane 


glass and glassware, machinery 
tools. Capital, $100,000. Incorporators: 
W. A. Jones, J. A. Sayre, C. M. Kling, 
R. J. Odell and J. C. Burns. 

The Ideal Steel Wheel Co, Hamilton, 
Ohio, spring wheels for automobiles. 
Capital, $500,000. Incorporators: J. E. 


Parker, D. E.Kirgan, 


Streitelmeier, A. F. ; 
James B. O’Don- 


Walter C. Taylor and 
nell. 

The W. H. McIntyre: Co., Toledo, Ohio, 
motor vehicles and automobile acces- 
sories. Capital, $10,000. Incorporators: 
W. H. Melntyre, Clara McIntyre, W. G. 
Vollmayer, Edward L. Laskey and 
Frank C. Kelley. 

The McGraw Tire & Rubber Co., Chi- 
cago, Ill: automobile tires and rubber 
oods. Capital, $100,000. Incorporators: 

. Raymond Collins, 833 First National 
Bank Bldg., Chicago. 

Illinois Brass Mfg. Co., 
brass and metal goods. Capital, $5000. 
Incorporators: Louis A. Heile, Frank T. 
Milchrist and I. H. Christensen. 

Norstrom Electric Co., Chicago, TIll., 
electric devices. Capital, $50,000. In- 
corporators: Nils E. Norstrom, J. Arthur 
Johnson and Marie Hahn. 

The Fowler Car Co., Chicago, Ill, cars 
and railroad supplies. Capital, $25,000. 
Incorporators: James E. Hauronic, W. H 
Moore and Frederick Julian. - 

The Elpha Mfg. Co., Chicago, Til, gen- 
eral machine manufacturing. Capital, 
$15,000. Incorporators: Harold F. White, 
J. M. Taft and Wm. Keefe. 

The Northern Telephone Toll Register 
Co., Stephans, Ark., to manufacture tele- 


Chicago, IIl1.; 


phone toll registers. Capital, $25,000. 
Incorporators: H. H. Medlock, A. O. 
Green and Ralph Nixon. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


Fire on Aug. 15, damaged the plant of 


the Radcliffe Shirtwaist Mfg. Co., 126 
Summer St., Boston, Mass. Loss, $3500. 
Fire, on Aug. 14, caused damage 


amounting to $15,000 at the plant of the 


Wagner Spring Bed Mfg. Co., Holyoke, 
Mass. 
The Hazen-Brown Co., manufacturer 


of shoe products, Lynn, Mass., has pur- 
chased property adjoining its present 
plant and is considering plans for an ad- 
dition. 


The Morton Mills, Paterson, N. J., man- 


ufacturers of silk and cotton ribbon, will 
move to Lowell, Mass. 
Samuel M. Green & Co., Archs., Spring- 


field, Mass., are preparing plans for the 
construction of a new factory for the 
Taylor-Burt Paper Co., Holyoke, Mass. 
It will be 87x111 ft., two stories high, of 
brick 

The Strathmore Paper Co., Woronoco, 
Mass., has awarded a contract for the 
construction of a new paper mill. A mill, 
five stories high, 83x147 ft., a finishing 
room, 147x185 ft., one story high, and a 
machine shop, 73x200 ft., will be erected. 
Noted Aug. I. 

The contract for the erection of the ad- 
dition to the Worcester Cold Storage Co. 

lant, on Franklin St., Worcester, Mass., 

as been awarded. It will be 74x116 ft., 
six stories high, of brick. 

The Hope Webbing Co., Pawtucket, R. 
I., has awarded acontract for the erection 
of a power house, three stories high, 80x 
44 ft., a dye house, three stories high, 
90x42 ft., and a store house three stories 
high, 127x27 ft. All will be of brick and 
cost $100,000. Noted Aug. 8. 

The United Lace & Braid Mfg. Co., 
Providence, ., has begun the construc. 
tion of a two story brick building on Wel- 
lington Ave. It will be two stories high, 
of brick, and will cost $22,000. 

Plans have been prepared by Arch. C. 

Beardsley, Bridgeport, Conn., for 
another building to be erected at the plant 
of American Graphophone Co. It will be 
known as building No. 16, fireproof con- 
struction, two stories high. 

Plans are being prepared for a factory 
for the Summit Thread Co., East Hamp- 
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ton, Conn. The building will be two sto- 


ries high, 60x120 ft., of brick, mill con- 
struction. 
The A. Mugford Co., wood engravers, 


Hartford, Conn., is considering plans for 
the erection of a factory between Hamil- 
ton and Park Sts. It will be one story 
high, 60x175 ft., of brick. 


The Manning, Bowman & Co., manufac- 
turers of nickel plated ware, Meriden, 
Conn., is now preparing prone for an- 
othernewbuilding at its plant, at Catlin 
& Miller Sts. It will be 40x120 ft., five 
stories high, of brick. 


Fire destroyed the carriage shop of 
R. Burnham, Willimantic, Conn., causing 
a loss of $15,000. 


MIDDLE ATLANTIC STATES 
The American Stopper Co., Brooklyn, 
N. Y., has awarded a contract for the con- 
struction of a new factory. It will be four 
stories high, 140x80 ft., of reinforced con- 
crete. ws 


The manufacturing plant of the Cyphers 
Incubator Co., Fourth and Georgia Sts., 
Buffalo, N. Y., was totally destroyed by 
fire, Aug. 16, with a loss on buildings and 
machinery of $300,000. Plans are being 
prepared for the rebuilding of the plant. 

Joseph Sahlen, 310 Howard St., Buffalo, 
N. Y., has had plans prepared for a two- 
story and basement, brick and steel, 
packing house to be added to his meat 
packing plant at Howard and Montgom- 
ery Sts. The estimated cost is $18,000. 

Plans are being prepared by the Weav- 
er-Naylor Co., manufacturers of roofing 
materials, Buffalo, N. Y., for a 60x140 ft. 
addition which it will make to its plant at 
Chandler St. and the New York Central 
R.R. Belt Line. 


The plant of the Hitch cockWagon Co., 
Cortland, N. , Was entirely destroyed by 
fire on Aug. 15. The loss is estimated at 
$35,000. 


The Gloversville Silk Glove Co., Lyons, 
N.-Y., will remove its plant to Glovers- 
ville. Plans are being prepared for an 
additional factory building. 

Fire on Aug. 17, damaged the factory of 
H. Berman, manufacturers of beds and 
clothing, 191 Canal St., New York, N. Y. 
Loss, $100,000. 

The Stein-Bloch Co., manufacturer of 
clothing, Rochester, N. Y., will erect a 
six story addition to its factory on St. 
Paul St. It will be of brick, and 132 ft. 
long. 

Frank Wark, arch., Norville Ave., Ne- 
wark, N. J., is receiving bids for the con- 
struction of a new one story addition to 
the plant of William Crabb & Co., manu- 
facturers of mill supplies, on Third Ave. 
The estimated cost is $15,000. 

Eugene E. Clark, Newark, N. J., has had 
plans prepared for a brick laundry plant 
23x300 ft., to be erected at 114 Stuyvesant 
St. 

Fire in the plant of Elmer G. Meeker, 
Green St., Newark, N. J., manufacturer of 
jewelers’ brushes, caused a damage of 
about $3000. 

L. Bamberger & Co., Newark, N. J., has 
taken out a permit for the erection of a 
large carpenter shop, to be used in con- 
nection with its new department store on 
Market St. 

Fire destroyed the plant of the Pennsyl- 
vania Wheelbarrow Co., at Hazelwood, 
Penn., causing a $10,000 loss. 

The Votax Paint Co. Philadelphia, 
Penn., is having plans prepared for the 
construction ofa one story ,brick, factory, 
45x90 ft., at Hillcrest, Penn. , 

Fire, on Aug. 17, destroyed the dyeing 
works of John W. Carson, at Palethorp 
St. and Glenwood Ave., Philadelphia, 
Penn. Loss $100,000. 

Fire destroyed the rope factory of the 
John T. Bailey Co., Water and Morris Sts., 
Philadelphia, Penn. Loss $50,000. 

The plant of the M. & T. Film Co., Pitts- 
burgh, Penn., was destroyed by fire on 
Aug. 15. Loss, $20,000. 

The American Reduction Co., manufac- 
turer of fertilizer, 1942 Forbes St., Pitts- 
burgh, Penn., is preparing plans for a new 
$100,000 plant, to be erected at Forbes and 
Brady Sts. 

The Republic Bank Note Co., Pitts- 
burgh, Penn., has purchased a $175,000 
site in Schenley Farms, and will construct 
a new plant. 

Fire, on Aug. 20, destroyed the main 
building of the Primos chemical plant at 
Primos, Penn. Loss $75,000. 

The sawmill of W. A. Weaver. 
Penn. was destroyed by fire. 
Loss $2500 
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William C. Scherer & Co., manufacturer 
of doors, sashes and blinds, 808 West Bal- 
timore St., Baltimore, Md., has awarded a 
contract for the construction of an addi- 
tion to its plant. It will be 67x52 ft. 


The Sterling Laundry Co., Baltimore, 
Md., has purchased .the Pennsylvania 
House at 509 Franklin St., and will remod- 
el and equip asa laundry. Frank S. Nix- 
dorff, 400 North Howard St., is proprietor. 

The plant of the Baltimore Asbestos Co., 
at Revells, Md., six miles from Annapolis, 
p+ Reet tee by fire Aug. 15. Loss, 


SOUTHERN STATES 


The Dan River Power & Mfg. Co., Dan- 
ville, Va., has awarded contracts for a 
cotton mill estimated to cost $500,000. 
There will be two buildings: A spindle 
mill, four stories, 156x450 ft., and a 
weave shed, two stories, 314x450 ft. The 
buildings will be of brick and steel. 
Plans and specifications were pareares 
by Lockwood, Greene & Co., archs., Bos- 
ton, Mass. Noted June 20. 


The French Broad Handle Co., recently 
incorporated at Barnard, N. C., will in- 
stall equipment for the manufacture of 
hickory handles, at a rate of 2000 per 
day. R. P. Walker is pres. Noted 
Aug. 15. 


The plant of the Southern Roller, Stave 
& Heading Co., Elizabeth City, N. C., was 
destroyed by fire Aug. 15. Loss, $30,900. 


The Dennis Simmons Lumber Co., 
Jamesville, N. C., will rebuild its saw- 
mill, shingle mill and boiler house, re- 
cently burned at a loss of $75,000. 

Col. Leroy Springs has awarded the 
general contract for a weave shed at 
Lancaster, N. The mill will be two 
stories and one story, with a basement, 
and will cover six acres. Estimated cost, 
$1,000,000. 

The Norlina Warehouse & Gin Co. will 
erect two cotton-gin buildings at Nor. 
lina, N. C., estimated to cost $2000. J. W. 
Winbrow is pres. 

The Chatham Oil & Fertilizer Co., re- 
cently incorporated at Pittsboro, N. C., 
with a capital of $100,000, will install < 
fertilizer plant in connection with its 
cotton-seed oil mill. J. R. Wray is supt. 

Taylor Bros., manufacturers of plug 
tobacco, Winston-Salem, N. C., will re- 
build their factory at Third and Depot 
Sts., recently destroyed by fire. 

The Grimball-Whaley Co., recently or- 
ganized by Berkeley Grimball, F. Marion 
Whaley and H. M. Grimball, at Moggett, 
S. C., will build a sawmill, planing mill 


and dry kiln, for the manufacture of 
vegetable crates. W.lliam Reynolds is 
supt. 


The Picard-Law Co. has leased a two- 
story building at Atlanta, Ga., and will 
equip it for the manufacture of chemi- 
cals. 

The Crystal Springs Bleachery Co. 
contemplates the construction of a cot- 
ton mill at Chickamauga, Ga. The mill 
will contain about 2000 spindles and 800 
looms. Noted June 27. 

The All-Steel Ginnery Co., Greensboro, 
Ga., will construct a building of corru- 
gated iron, and install six 70-saw gins, 
a hydraulic press, high-pressure boilers, 
automatic engines, ete. R. L. Caldwell 
is a director. 

The Georgia Handle Co. has been or- 
ganized by M. D. Snider and J. Brown at 
Savannah, Ga., to manufacture handles. 
The company will lease the storeroom 
of the Savannah Cooperage Co., and in- 
stall new equipment. 

A. A. Morgan is considering the con- 
struction of a cotton gin at Rockmart, 
Ga. Estimated cost, $5000. 

The Baum & Van Roy Crate Co. has 
had plans prepared for the erection of 
a factory at Crystal River, Fla. A saw- 
mill, 24x100 ft., a power house, 100x440 
ft., and a crate mill, 250x100 ft., will be 


erected. G. C. Henry, Jacksonville, is 
engr-in-charge. 

Bids will be received by the Union 
Terminal Co., Jacksonville, Fla., until 
Sept. for constructing a_ termin: | 
warehouse, a portion of which will b> 
used as a syrup factory by the Cc. & 
Gay Co. 


The Florida Citrus Exchange has ha: 
lans prepared for a Rocking plant a 

keland, Fla. The building will be 90s 
120 ft., and will have a daily capacity of 
1000 boxes. Electrical equipment will 
be installed. 

The Tampa Box Co., manufacturer of 
cigar boxes, Tampa, Fla., will rebuild its 
sawmill and engine house, recently de- 
stroved by fire, and increase its former 
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capacity. The new building will be of 
brick, with tar and gravel roof, and is 
estimated to cost $5000. Approximately 
$15,000 will be expended for new equip- 
ment. Noted Aug. 8. 

The.-McRee Packing Co., 607 Whiting 
St., Tampa, Fla., has awarded the con- 
tract for a packing house, 80x110 ft., es- 
timated to cost $3000. 

The .vood & Crabbe Grain Co., Birm- 
ingham, Ala., contemplates the construc- 
tion of a grain elevator with a capacity 
of 75,000 bushels. 

The Thompson Lumber Co. will rebuild 
its sawmill at Brent, Ala, recently 
burned at a loss of $1500. 

The International Asphalt Co., Chicago, 
lll, contemplates increasing the capacity 
of its asphalt refinery and mixing plant 
at Mobile, Ala. The present capacity of 
the plant is 30,000 tons per year. 

Benjamin B. Cox is interested in a 
proposition to establish a glass factory 
at Mobile, Ala. 

The Ragland Glass Co., Ragland, Ala., 
has purchased additional property ad- 
jacent to its sand and rock quarry, and 
contemplates building an addition to its 
factory. 

The W. A. Handley Mfg. Co. will build 
an extension 100 ft. long, to its factory 
at Roanoke, Ala. The addition will be 
equipped with 65 looms for weaving 
heavy duck. 

The Petrous Mfg. Co. is being organ- 
ized at Biloxi, Miss., to manufacture tur- 
pentine cups and posts from a recently 
patented composition. L D. Byrd is in- 
terested. 

L. Sparkman, Ulmer, Tex., has ac- 
quired 40,000 acres of timber land near 
Jackson, Miss., and will build a band 
and gang sawmill with a daily capacity 
of 100,000 ft. of lumber. 

The Kern Co., New Orleans, La., has 
bought a 10-acre site at Port Barre, La., 
and will build a stave plant. 

The Baist Cooperage Co. contemplates 
the construction of a shingle mill at 
Plaquemine, La. 

The Standard Processing Co., Chat- 
tanooga, Tenn., has kad plans prepared 
for the construction of a cotton mercer- 
izing mill at Ridgedale, Tenn. The 
building will be 176x84 ft., two stories, 
of mill construction, and is estimated to 
cost $200,000. Huntington & Sears, Chat- 
tanooga, are archs. 

The Lyles Heading Co. will construct 
a sawmill at Crossville, Tenn., for the 
manufacture of crossties, and will install 
a portable power plant. 

M. P. reeves will rebuild his flour 
mill at Greeneville, Tenn., recently de- 
stroyed by fire at a loss of $12,000. 

The Modern Tiling Mfg. Co., Knox- 
ville, Tenn., which has been operating 
an experimental factory, will build and 
equip a new plant. R. A. Mouran is gen. 
mer. 

The Farmers’ Phosphate & Fertilizer 
Co., Nashville, Tenn., is erecting four 
buildings for grinding phosphate, each 
with a daily capacity of 150 tons. J. O. 
Griffith, Box 302, Nashville, is mgr. 

Fire destroyed the dry kilns of the 
Simenson Bros. Mfg. Co., at Nashville, 
Tenn. Loss, $5000. 

T. I. Burks & Co., recently incorpor- 
ated at Louisville, Ky., with a capital of 
$20,000, will install motor driven wood- 
working machinery for the manufacture 
of piano-player attachments. _ T. IL. Burks 
is pres. and gen. mgr. Noted Aug. 15. 

W. J. Chipman, Owensboro, Ky., and 
W. E. McCullough, New Albany, Ind., have 
purchased a site at Paris, Tenn., and 
will build a pottery. 

Cc. Coleman, Harrodsburg, Ky., has 
purchased the roller flour mill of Tully 
& Gilliam, and will install new ma- 
chinery. 


MIDDLE WEST 


The Marathon Tire & Rubber Co., 
Akron, Ohio, recently incorporated with 
a capital of $10,000, will build and equip 
a factory for the manufacture of auto 
tires and other rubber goods. E. Diehm 
and C. C. Owens are incorporators. 


The Firestone Tire & Rubber Co., Ak- 
ron, Ohio, has awarded the general con- 
tract for an addition to its factory. The 
building will be of brick, four stories, 
60x100 ft. Plans were prepared by the 
Osborn Engineering Co. 

Samuel Hannaford & Sons, Hulbert 
Blk., Cincinnati, Ohio, have awarded con- 
tracts for the construction of an addi- 
tion to the plant of the U. S. Bung Mfg. 


Co. 
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The Cleveland Worsted Mills Co. has 
awarded the general contract for an ex- 
tension to its mill on Broadway, Cleve- 
land, Ohio. The new building will be 
50x80 ft., six stories and basement, of 
steel and mill construction. Plans and 
specifications were prepared by George 
S. Rider & Co., consult. engrs., 414 Supe- 
rior Ave. 

The National Woolen Co., 3136 West 
32d St., Cleveland, Ohio, is building an 
a eeagion to its plant Estimated cost, 


The Bailey Wall Paper Co., 1915 West 
96th St., Cleveland, Ohio, is building an 
or to its plant. Estimated cost, 

0. 


Fire recently destroyed the plant of 
the Cleveland Column Co., manufacturer 
of wood and metal porch columns, 
Cleveland, Ohio. Loss, $20,000. 


The Columbus Buggy Co., Columbus, 
Ohio, is in the market for wood-working 
machinery to equip a new factory at 
Fostoria, Ohio. 

The W. J. Hamilton Coal Co., Colum- 
bus, Ohio, has doubled its capital, and is 
in the market for new mechanical equip- 
ment for power plants, etc., at its mines. 

The East Palestine Rubber Co., East 
Palestine, Ohio, recently incorporated 
with a capital of $50,000, will erect 
a factory for the manufacture of auto- 
mobile tires and other rubber goods. 

The Garford Automobile Co. is build- 
ing an addition to its plant at Elyria, 
Ohio. The new building will be 60x300 
ft., of fireproof construction. 

The Toledo Cooker Co., manufacturer 
of fireless cookers, Toledo, Ohio, has 
raised its capital from $10,000 to $100,000, 
and will build and equip a new factory. 
Noted July 7. 

The Buckeye Stone & Clay Co., Van 
Wert, Ohio, recently incorporated with 


' $100,000 capital, is in the market for 


mechanical equipment. J. Durk and C 
F. Miller are incorporators. 

The Papaya Gum Mfg.<Co., Youngs- 
town, Ohio, isin the market for gum mak- 
ing machinery. 


Fire, Aug 13, destroyed the plant of 
the Bauike & Krause Lumber Co., at Mis- 
souri and Market Sts., Indianapolis, Ind. 
Loss, $18,000. 


The Kelley-Betts Crain Co., Talbott, 
Ind., recently incorporated, contemplates 
the construction of a grain elevator. 

The Wicks Grain Co., recently incor- 
porated at Valparaiso, Ind., will erect a 
grain ele stor. Pr. E. Goodrich is a 
director. 

The plant of the Flint Baking Co., 
Flint, Mich., was destroyed by fire, Aug. 
12. Loss, $1000 . 

Plans are being prepared for the con- 
struction of a one-story and basement 
abbatoir, 50x150 ft. for the Lansing 
Abattoir Co., Lansing, Mich. The esti- 
mated cost is $50,000 J. N. Churchill, 
614 Oakland Bldg., Lansing, is arch. 


The Weis Mfg. Co.. manufacturer of 
stationery specialties, Sixth and Union 
Sts., Monroe, Mich., is having plans pre- 
pared for a one-story and basement en- 
gine house and boiler room, 44x20x44x48 
ft The estimated cost is $20,000. L. H. 
Gilmore, 860 Elm St., is arch. 

The canning factory of the Dunkley 
Co., South Haven, Mich., was recently 
destroyed by fire. Loss, $25,000. 


The grain elevator of the J. J. Badenock 
Co., West 12th and Rockwell] Sts., Chi- 
cago, Ill., was completely destroyed by 
fire, Aug. 16. Loss, $200,000. The struc- 
ture will be rebuilt immediately. 

The John Lucas Co., manufacturer of 
paints and varnishes, has leased a sits 
at 37th and Iron Sts., Chicago, Ill., and 
will erect a four-story factory, 318x120 
ft. The estimated cost is $100,000. 


Benning Bros., wood turners, will 
erect a seven-story factory on the north 
branch of the Chicago River, between 
Dix and Sangamon Sts., Chicago, Il. 

The factory of the Salem Box Co., 
Metropolis, Ill, was destroyed by fire, 
Aug. 14. Loss, $30,000. 

Dufeck Bros., whose box factory at 
Denmark, Wis., was recently destroyed 
by fire, will rebuild. 

The Wisconsin Grass Matting Co., Fond 
du Lac, Wis., contemplates the construc- 
tion of a factory at Grantsburg, Wis. 
Estimated cost, $100,000. 

_The Christ Solum Shoe Co., Merrill, 
Wis., contemplates the erection of a 
three-story factory, 55x85 ft. 

The Milwaukee Yacht & Boat Co. has 
had plans prepared and is receiving bids 
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for a two-story factory at 96 Clinton St., 
Milwaukee, Wis. H. C. Hengels is arch. 
Noted Mar. 7. 

The Milwaukee Macaroni Co. has ac- 
quired a site at Michigan Ave. and Huron 
St.. Milwaukee, Wis., and will build a 
four-story factory. 

H. Schmitt & Sons, carpenters, St. Paul, 
Ave., Milwaukee, Wis., plan to erect a 
brick factory, 150x110 ft., to cost $10,000. 

The Combined Locks Paper Co., 
Neenah, Wis., is building extensions to 
its plant, and installing new machinery. 

Local capitalists contemplate erecting 
a $50,000 packing plant at Wausau, Wis. 


WEsT OF THE MISSISSIPPI 


The Boone Electric Co., has been gran- 
ted a franchise to construct and operate 
an electric system in Huxley, lowa 
John Reynolds, Boone, lowa, is president 
and general manager. 

The Buckeye Lumber & Heating Co., 
Hough, Mo., recently organized, will 
build a mill at — P. A. Desgranger, 
D. Desgranger and .S. Gardner are in- 
terested, 

The Banner Buggy Co., St. Louis, Mo 
has taken over the plant of the Cooper 
Carriage Woodwork Co., and will remodel 
and install new equipment. The esti- 
mated cost is $200,000. 

The William McDonough Stave Co., 
Leola, Ark., recently incorporated with a 
capital of $10,000, will install a stave plant. 
The incorporators are: William McDon- 
ough, C. C. Varnell and R. E. Jett. 

J. U. Dunnavant, care Dixie Cotton Ol: 
Co., Des Ark, Ark., and Mr. Scott, Little 
Rock, Ark., are interested in the con- 
struction of a cotton gin and grist mill 
at Kensett, Ark. 

The Weldon Stave Co., Newport, Ark., 
recently incorporated, will equip a plant 
with a daily capacity of 40,000 slack staves. 

J. H. Richardson, Walnut Ridge, Ark., 
has awarded the contract for the con- 
struction of a four-stand cotton gin. 

The Alpine Power Co., Alpine, Tex., 
plans to install additional machinery 
and increase the capacity of its ice plant. 

_ The Guadalupe Valley Cotton Mullis, 
Cuero, Tex., will construct an addition 
50x60 ft., to their mills, and a one story 
warehouse The estimated cost is $10,000. 

Ek. I. Phelps, 601 First National Bank 
Bidg., Houston, Tex., plans to establish 
a factory for the manufacture of cande- 
lila wax. 

The Yellow Pine Paper Mill Co.,, 
Orange, Tex., plans to build an addition, 
90x30 ft., to its incinerator room. It will 
be built of brick and cement. New ma- 
chinery will be installed, 

The Alamo Oil & Refining Co., San An- 
tonio, Tex., will rebuild the portion of 
its cotton mill, which was recently dam- 
aged by fire, at a loss of $20,000 

ress reports state that C. H. Bencinft, 
Fort Worth, Tex., plans to build a cot- 
ton oil mill at San Benito, Tex 

WESTERN STATES 

James Winkler and James Ward, Coun- 
cil, Idaho, are interested in the construc- 
tion of a new box factory at Council, to 
have a daily capacity of 5,000 boxes. 

The lumbering plant of the Chehalis 
Shingle & Lumber Co., Chehalis, Wash., 
was recently destroyed by fire. Loss 
$25,000. 

The sawmill plant of the Morgan & 
Hawkins Co., Plum, Wash., was destroyed 
by fire. 

The Kelsay Lumber & Shingle Co., 
Ridgefield, Wash., is planning the erection 
of a shingle mill plant at Ridgefield 

The shingle mill of the Stanwood Shin- 
gle Co., Stanwood, near Everett. Wash., 
Was totally destroyed by fire. Loss $5000. 
The owners, Brown & Kunso, will rebuild 
at once. 

Fire destroyed the sawmill of A. Beim- 
rohr, at Forest Grove, Ore., Aug. 1. Loss 
$14,000. 

The United Sugar Co., Alturas, Calif.. 
recently organized, is planning the erec- 
tion ofa large beet sugar plant at Alturas 
Frank McArthur and E. Van Loan. of 
San Francisco, are interested 

E. W. Gillette and Theodore Dittle. Los 
Angeles, Calif., are considering sites at 
Anaheim, Calif. for the erection of a plan 
for the manufacture of chinaware. It wit 
cost $150,000. 

The Pacific Fruit Cooling & Vaporizing 
Co,. Lodi, Calif., will erect a pre-cooling 
plant at Fresno, Calif 

Charles S. Hardy, San Diego, Calif., ie 
is planning the erection of a slaughter 
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house at Old Town, near San Diego. 
The plant will be equipped with electric 
machinery, and is estimated to cost $20,- 
600. Quayle Bros. & Cressy, San Diego, 
archs., are preparing plans. Two other 
buildings to be used for manufacturing 
by-products will also be erected at a cost 
of $35,000. 

The Royal Laundry Co., Pasadena, 
Calif., is planning to make several addi- 
tions to its steam laundry plant. A dry 
cleaning department will be added and 
new machinery will be installed. Mr. 
Haskell is manager. 

The Schaw-Batcher Co., Sacramento, 
Calif., makers of sewer pipe, is having 
plans prepared for the construction of a 
three story factory, 100x160 ft., on J. St. 
The estimated cost is $100,000. R. A. 
Herod is arch. 


CANADA 


Lumber Co., 28 James St., 
Hamilton, Ont., is planning to build a 
new box factory. The estimated cost is 
$150,000. Guy Long is mgr. 

The Guelph Carpet Mills, Guelph, Ont., 
are preparing plans for the erection of 
another large addition to their mills. 

The Canada Furniture Co., Walkerton, 
Ont., plans to double the capacity of its 
factory. Plans will be prepared at orce. 

The box factory of the Myers Thomas 
Co., Granby, Que., which was recently 
destroyed by fire with a loss of $150,000, 
will be rebuilt, and new machinery will 
be installed. Noted Aug. 22. 

W. Hunting, Massawppi, Que., will erect 
a new sash and door factory at Ayers 
Cliff, Que. Complete new machinery will 
be installed. Bids will soon be received, 

The Cement, Stone & Brick Co., Cal- 
gary, Alta., plans to establish a branch 
factory at Edmonton, Alta. Hiram Sykes 
is mer. 

The Union Supply Co., North Battle- 
ford, Sask., will have plans prepared at 
for the construction of a large new 


The Long 


once 
flour mill. New machinery will be in- 
stalled. W. Kloehm, Battleford, is mgr. 


The sawmill of the Sydney Lumber Co., 
Dalhousie, N. B., was destroyed by fire 
Aug. 18. 

The shingle mill of Allen Hicks, at Dal- 
housie Junction, Dalhousie, N. B., was 
destroyed by fire Aug. 17. Loss, $6000. 
Hatch Bros.’ sash and 
door factory at Fifth Ave. and Cedar St., 
Fairview, B. C Loss, $45,000. 

The Port Hammond Lumber Co., Port 
Hammond, B. C., will build a lath mill in 
connection with its sawmill plant. 


Fire destroyed 








New INCORPORATIONS 


GENERAL MANUFACTURING 


The following 
incorporated to 

The Auto-tyre Co., Watertown, Conn. 
Capital $100,000. Incorporators: Julius H. 
Cowles, and R. G. Stewart. 

The Louismann Capen Co., Brockport, 
N. Y., musicalinstruments. Capital $300,- 
000. Incorporators: G. C. Gordon, G. FP. 
Phelps, L. Kurtzmann, and C. Kurtzman. 

The Dezego Paper Co., Brooklyn, N. Y., 
paper. Capital $10,000. Incorporators: 
A. Dezego, C. Dezego, and J. Dezego. 

The Spencer Kellogg & Sons, Inc., Buf- 
falo, N. Y., oils. Capital $6,000,000. In- 
corporators: Spencer Kellogg, Spencer 
Kellogg Jr., and Howard Kellogg, Buffalo, 
N. ¥. 


companies have been 


manufacture: 


The Cochran Box & Mfg. Co., Lockport, 

N. Y. Capital $15,000. Incorporators: J. 
Cochran, Joseph M. Cochran, John C. 
Cochran, and E. Belle Cothran, Lockport, 
> - 
The Calsalvo Chemical Co., chemicals, 
Boro. Manhattan, N. Y. Capital $50,000. 
Incorporators: H. B. Liveright, J. Mess- 
ner, and G. E. Mullen, Manhattan. 

The National Dry Plate Co., Boro. Man- 


hattan, photo supplies. Capital 
$10,000. Incorporators: Philip Prichap, 
Joseph Brieloff, 168 Delancy St., » we 


271 Broadway. 


Hulse, 








FORTHCOMING MEETINGS 


American Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. W. W. 
Corse, Secretary, Buffalo, N. Y. 

American Foundrymen’s Association. 
Annual convention, Buffalo, N. Y., Hotel 
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Statler, Sept. 24, 25, 
denke, Watchung, N. 

Fall convention National Machine Tool 
Builders’ Association, Oct. 16-18, Hotel 
Astor, New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 


ig Richard Mol- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 


York City. 

American Society of Mechanical En- 
gineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 


Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 


St., Boston, Mass. 
Providence Association of Mechanical 
Engineers. Monthly meeting fourth 


Brooks, sec- 


Tuesday each month. J. A. 
Providence, 


retary, Brown University, 
a 

New 
tion. 


England Foundrymen’s Associa- 
Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
er 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s’ Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 


men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, t16 Nassau St., New York City. 

my | 








WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- i} 
ing any advertiser using box num- 
ber. Origina! letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 























MEN WANTED 


Connecticut 


DRAFTSMEN with at least eight 
years’ experience in machine-tool design- 
ing; shop experience necessary; perma- 
nent position; state age, experience and 
salary expected. Box 697, Am. Machinist. 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Il. 


THREE MEN, 
shop machinery, 


familiar with forge- 
capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, I11. 
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FACTORY MANAGER.—High class ex- 
perienced man with some knowledge of 
electrical apparatus. State fully experi- 
ence and training. Location Middle West. 
Excellent opportunity for capable and in- 
dustrious man. Address Box 220, Ameri- 
can Machinist, 1144 Monadnock Block, 
Chicago. ‘ 


Maryland 
TIMEKEEPER, 
with premium or piece 
Box 675, Am. Machinist. 


young man, familiar 
work systems. 


MAN TO SET UP and operate Hart- 
ford automatic screw machines. Austin 
Adding Machine Corporation, 927-929 
Linden Ave., Baltimore, Md. 


ENAMELER to take entire charge of an 
enameling shop. Must have executive 
ability and know how to handle help. Give 
references. Address Manager. Box 656, 
Am. Machinist. 


SALESMAN, preferably experienced in 
sale sand-blast equipment, dust col- 
lectors, blowers and air compressors; 
unusual opportunity with steady employ- 
ment and good earnings for wide-awake, 
clean-cut, sober, Al man, of good address 
and appearance; demonstrated ability, 
integrity and good habits; state fully 
education, training, places and periods 
of employment, duties, territory, age and 
nationality: correspondence confidential. 
Address “Manufacturer,” Box 729 Am. 
Machinist. 


Massachusetts 


TOOL AND DIE MAKERS, experienced 
on high-grade interchangeable work. 
Address P. O. Box No. 1332, Pittsfield, 
Mass. 

TOOLMAKER, experienced in_ tools, 
jigs and fixtures, for valve work, in New 
England, as assistant in tool room; good 
disciplinarian, with ability to get work 
out quickly; state experience and wages. 


Box 731 Am. Machinist. 
FOREMAN, capable of handling 15 
men on drills and milling machines on 


medium and light machine tool and en- 
gine work; also man to take charge of 
toui and supply room and keep accurate 
records for same. Box 730, Am. Mach. 

FOREMAN for automatic screw ma- 
chines, Potter & Johnston, Cleveland, 
Brown & Sharpe, and Warner & Swasey 
turret lathes. Energetic man with broad 
epxerience in small sized accurate work. 
mostly chuck work, bar work limited, 
Must be familiar with setting up work and 
be able to design his own tools. Give de- 
tailed experience, places and periods of 
employment, age and salary expected. 
P. O. Box No. 43, Springfield, Mass. 


Michigan 


TOOL MAKERS, experienced; some on 
jig and fixture work ,and some on draw- 
ing, forming and blanking dies; steady 
work; conditions good. Box 746, Am. Ma. 


New Jersey 


FOREMAN MACHINIST for 30 men; 
night shift, five nights a week; works 
near Newark, N. J.: close work required 
on special and automatic machinery; 
salary, $30; references required. Address 
M. K., 810 Broad St., Newark, N. J. 

FLOOR AND VISE HANDS at once. 
Those experienced in machine tools pre- 
ferred. Good pay to good men. Ad- 
arouse Niles-Bement-Pond Co., Plainfield, 


New York 


AUTOMOBILE MACHINIST, thor- 
oughly reliable, to handle a garage re- 
pair business. Youngs & Co., Newburgh, 
~~ = 


TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 


DRAFTSMEN with experience on cen- 
trifugal pumps, steam turbines or simi- 
lar machines. Address stating age, ex- 
perience and pay expected. Box 727, 

Am. Mach. 


BRASS BEDSTEAD MAN; experienced 
brass department manager, good me- 
chanic and designer; responsible posi- 
tion only; particulars in first letter. Box 
747, Am. Machinist. 


DESIGNER—Tool designer, thoroughly 

familiar with machine shop practice, on 

small interchangeable parts of electrical 

apparatus; position for first class man; 

no others need apply; call 8:30 a.m. Wes- 

era Electric Co., 57 Bethune’ St., New 
ork. 
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INSPECTORS, two, one for California 
on materials and workmanship of trac- 
tion engines, the other for gas engine 
plant in Middle West, send application 
with statement of salary expected to the 
Emerson Co. Efficiency ngineers, 30 
Church St., New York. 


SUPERVISOR—Competent man, 
of shop machinery and tools for large 
growing concern in Middle West. For 
full particulars send postal or letter with 
name, address, salary expected—no other 
information—-to the Emerson Co., Efficien- 
cy Engineers, 30 Church St., New York. 


Nerth Carolina 


DRAFTSMAN, French or German, who 
can speak English; write giving experi- 
ence and wages expected. 8S. Parker, 
Pinetown, N. C. 


Ohio 


DRAFTSMAN, experienced, for me- 
chanical details on electric cranes. The 
Toledo Bridge & Crane Co., Toledo, Ohio. 


DRAFST MEN, two, first-class, experi- 
enced on a.c. and d.c. work, also on de- 
tail design; state age, experience and sal- 
ary expected. The Bullock Electric Mfg. 
Co., Norwood, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass petehers. buffers, finishers, 
millwrights, ammermen and  DbDlack- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Oklahoma 


TOOLMAKER, for Tulsa, Okla., for 
gas-engine work, etc. Address, giving 
age, experience, references and wages 
expected, McEwen Bros., Wellsville, N. Y 


Pennsylvania 


SCREW MACHINE FOREMAN, first- 
class, familiar with 2}’ Cleveland ma- 
chines. Rate 55c. per hour. Box 726, 
Am. Mach. 

OPERATORS, automatic screw ma- 
chine, first-class, familiar with 23” 
Cleveland machines. Rates 37}c. to 40c. 
per hour. Box 724, Am. Mach. 

DRAFTSMAN, experienced in design- 
ing machines for working wood; must be 
good, practical man; state experience, 
salary expected and when available. <Ad- 
dress Box 534, Williamsport, Penn. 

OPERATORS—Gridley, Brown & Sharp 
and Acme automatic screw machine op- 
erators, Potter & Johnston semi-auto- 
matic lathe operators. Apply at Em- 
ployment Department, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 

DESIGNER, who has had some years’ 
experience on metal drilling machinery 
and jigs and fixtures for same: must be 
capable of designing special drilling ma- 
chines and improvirg existing designs; 
state age, experience and salary. Box 
728, Am. Machinist. 

OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information honk them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 


Rhode Island 


WE CAN OFFER steady work at satis- 
factory wages to a few more good tool 
and die makers, surface grinders and 
general machinists; the very best of 
working conditions prevail. Apply Taft- 
Peirce Mfg. Co., Woonsocket, R. L 


Washington 


FOREMAN in small foundry: must un- 
derstand cupola mining of iron; must be 
sober; steady work; state wages. Ad- 
dress Grays Harbor Iron & Steel Co., 
Hoquiam, Wash. 
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Positions WANTED 


Connecticut 


SUPERINTENDENT OR FOREMAN, 
tool, machine or mechanical work; 18 
years in charge of large bodies of men. 
P. O. Box 2081, Bridgeport, Conn. 


TOOLMAKER AND MECHANIC, first- 
class, uptodate on dies, jigs, fixtures; 12 
years’ experience, wants to take charge 
of tool room or similar executive posi- 
tion. Box 732, Am. Machinist. 


Michigan 


SUPERINTENDENT, or opening where 
a first-class man could work up into a 
good position; good organizer; practical 
buyer; familiar with uptodate practice; 
Al references. Box 714, Am. Machinist. 

FACTORY MANAGER-SUPERIN- 
TENDENT—Young man, at present em- 
ployed as superintendent, desires change; 
I have 10 years of practical experience, 
am a good executive and organizer, also 
a producer; can furnish best of refer- 
ences. “G. A. H.,” Am. Machinist. 

TOOLROOM FOREMAN. A-1 mechanic, 
14 years’ experience, well educated, thor- 
oughly competent, reliable and up to 
date in every respect, desires a change 
after September 1 as tool-room foreman 
or factory manager; the very best of 
references; satisfaction guaranteed. Box 
701, Am. Machinist. 


New Jersey 

GENERAL SUPERINTEN DENT—Pro- 
gressive, experienced, capable executive; 
proven ability in large jobs. Box 734. 

FOREMAN of toolroom, eastern states 
preferred, now filling that capacity with 
leading firm; open to consider proposi- 
tion with good opportunities; 19 years’ 
experience. Box 736, Am. Machinist. 


New York 


DESIGNER OR CHIEF DRAFTSMAN, 
accurate, experienced. Bex 745, Am. Ma. 


MECHANICAL ENGINEER, young 
German, graduated mechanical institute, 
Germany, Box 722, Am. Mach. 


DESIGNER, experienced in designing 
special machinery with interchangeable 
parts. Box 738, Am. Machinist. 

DESIGNER AND DRAFTSMAN, spe- 
cial and automatic machinery, would 
like to change. Box 742, Am. Machinist. 

DESIGNER, experienced on automatic 
machinery and electric control devices, 
wants position. Box 740, Am. Machinist. 

FOREMAN, 30, practical mechanic and 
executive; engines, electrical and gen- 
eral machinery; medium and heavy work; 
can install system. Box 715, Am. Mach. 

DRAFTSMAN, young man, expert prac- 
tical designer for automatic machinery 
and tools; inventive ability; patent at- 
torney; wishes responsible position. Box 
737, Am. Machinist. 

DESIGNER, capable machine and tool 
production engineer; long experience; 
natural ability; highly recommended; 
will change for bigger proposition. Box 
743, Am. Machinist. 

FOREMAN OR ASSISTANT SUPER- 
INTENDENT, production, mechanic, Ger- 
man graduate, expert in machine shop, 
tool-die making, designing, desires po- 
sition; autos, motor boats, electrical or 
precision machinery, stamping plant pre- 
ferred. Box 748, Am. Machinist. 

SUPERINTENDENT of small or med- 
ium size, uptodate shop by young man, 
experienced in similar position; well ac- 
quainted with modern tools and meth- 
ods, and a high class designer on auto- 
matic and special machinery with orig- 
inal ideas and technical education. Box 


79°F 


735, Am. Machinist. 

GENERAL MANAGER, American, Uni- 
versity gracuate, disengaged, recently 
returned from Europe; years of experi- 
ence in modern plants; four (4) years’ 
shop experience; inventor and designer 
of special machinery; high class bus!- 
ness man and executive; not particular 
as to locality. Box 749, Am. Machinist. 


Ohio 


ASSISTANT SUPERINTENDENT by 
mechanical engineer, graduate, 29; seven 
years’ experience as designer in various 
lines of machine tools and special auto- 
matic machinery; competent tool de- 
signer; shop experience: well posted on 
modern manufacturing methods: execu- 
tive ability. Box 744, Am. Machinist. 
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MANAGER OR GENERAL SUPERIN- 
TENDENT—A progressive, practical man 
of over 20 years’ experience in office, fac- 
tory and on the road, desires to connect 
with peogreames concern in machinery 
or manufacturing lines; successful ex- 
perience in machine tools, electrical ma- 
chinery, engines, sheet-metal stamping 
and tools. Box 709, Am. Machinist. 


Pennsylvania 


MECHANICAL DRAFTSMAN, expert, 
experienced on general machinery, wants 
position as designer, age 25, wages mod- 
erate. Box 723, Am. Mach. 


DRAFTSMAN, five years’ experience 
all kinds of steel-plate construction, de- 
sires position; salary expected, $90; age, 
22 years; good references. Box 703, Am. 
Machinist. 


West Virginia 


MACHINIST, expert, 35, technical grad- 
uate, seven years’ experience as teacher 
in machine shop, wants place in trade 
school or as teacher in shop. Box 739, 
Am. Machinist. 


MECHANICAL ENGINEER since 1903 
in U. S. A.; 34 years old; married: ex- 
perience: three years shop as machinist, 
7 years —~ - and office as designer of 
coal and coke handling machinery and 
machine tools for manufacturing same; 
employed, looking for change; could in- 
vest small amount. Address “E. F.,” 
Box 741, Am. Machinist. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D.C 


Machine work wanted; shop situated 
in textile center. Address ‘Manager,’ 3 


Waite St., Lowell, Mass, 


Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 
ed. Box 267, Am. Machinist. 


Catalogs Wanted—We are open to re- 
ceive catalogs and other printed matter 
on machine tools, machine-shop equip- 
ment, etc. W. H. McElwain Co., Man- 
chester, N. H. 


For Sale—Basic patents of automatic 
measuring and weighing machines for 
granular or plastic materials, also some 
others’ would make a good addition to 
an established business or for a new 
firm. Box 733, Am. Machinist. 


For Sale—Machine shop; 10 machine 
tools in good condition: frame buildings 
on plot 62x210 ft.; can be used for man- 
ufacture of small tools or machines; we 
are retiring from business; price, $4400 
for ground, buildings and tools. Ad- 
dress L. M. Gordon, 722 Centre St., Tren- 
ton, N. J. 


Attention! Investors; rare opportunity 
for safe profitable investment; I have 
insufficient capital and need party with 
$10,000 or more to enable me to start 
factory manufacturing an article of ex- 
ceptionally large commercial use, pro- 
tected by a broad patent; correspond- 
ence and investigation § solicited from 
principals only H. G. Vance, 4261 Maf- 
fitt Ave., St. Louis, Mo. 


For Sale—at a bargain—modern ma- 
chinery manufacturing plant; fine con- 
dition: two railroad connections; suit- 
able for manufacturing tools, pumps, 
compressors, engines, etc.; part of pur- 
chase price can be carried on mortgage 
or owner would consider retaining part 
interest in satisfactory business. John 
M. Holton, Room 710 Commonwealth 
Bldg., Philadelphia, Penn. 


For Sale—An established machine and 
blacksmith shop in the center of the in- 
dustrial district of the City of Los An- 
geles, Calif.. equipped with 1500-1b 
steam hammer, furnace, boiler, forges, 
26”x12’ lathe, drill press, power hack 
saw and tools to do a general line of 
machine work; stock will inventory 
about $1000; investment, $10,000, with a 
good lease on a switch; rent, $35. per 
month: tools are all new, having been 
used about six months; on account of 
death of proprietor this business must 
be sold to close up estate; price, $6000; 
terms if desired. J. M. Regan, R. F. D. 
No. 10, Box 158, Hollywood, Calif. 
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Talks With Our Readers 


By The Sales Manager 


Four thousand dollars for one page 
of advertising in just one issue! That’s 
what one of the best known American 
weeklies charges for its space. 


‘How in the world,”’ you ask, “‘can a manu- 
facturer get back a profit from such an enor- 


mous advertising expenditure ?”’ 


Well, in the first place, the advertiser has, 
or believes he has, an article that will give 


perfect satisfaction to whoever buys it- 


So the sales he makes on that $4000 adver- 
tisement will make other sales to friends of 
the ‘‘ad-buyers”’ and bring repeat orders from 


them, themselves. 


In other words, the merit of the goods will 
back up the ad and will go on making sales 
to people who first got acquainted with, the 
product through the ad 


All of which means that the $4000 adver- 
tisement pays in proportion to the merit 
there is in the goods advertised— 


Or, as we have said before, advertising pays 
the manufacturer because it pays the reader 
of the ad to buy the article advertised. 


K * * 


Now if this is so true of the $4000 ad in 
the general publication, how much more im- 
portant it is to you readers of the “Am- 
erican Machinist.” ; 


Because a large per cent. of the articles ad- 


vertised in general magazines are luxuries 


which pay the buyers only in so far as they 
satisfy all the requirements expected of that 
kind of goods— 


While in the ‘“‘American Machinist’? every 
article is a useful necessity manufactured for 
a useful purpose, to help you get better re- 
sults in your shop. 


Therefore, if it pays the readers of general 
magazines to read the ads and buy the goods 
that are protected by advertising,-you can 
see how much more important it is for you 
to take advantage of these benefits of pub- 


licity- 


For you are buying machinery and equip- 
ment to help you do more work, to get it out 
cheaper and more easily and increase your 
income—while the reader of the general pub- 
lication is, in many cases, buying some lux- 
ury that has no effect on his daily work. 


Are you getting all you can out of the ads 
in the ‘‘American Machinist’? You should 
follow them closely every week and see to it 
that all the information they contain be- 


comes yours. 


Remember, they are put there to pay you 
—and if they don’t then everybody loses. 


Only reliable products can be continuously ad- 
vertised. 


September 5, 1912 


AMERICAN MACHINIST 


377 


Automatic Hot Forging Machines 


Automatic devices and their products 
surround us on every hand. There is 
scarcely anything we touch that has not 
felt their effect. There have been fail- 
ures, and I believe there have been 
proportionately far more failures in ef- 
forts to forge hot metal automatically 
than in any other line. The abandon- 
ment of automatic manufacturing would 
be disastrous. Generally speaking, au- 


tomatic work should not be under- 
taken unless large numbers of the 
article are wanted, and it becomes 


more difficult as. the process becomes 
more complicated. On the other hand, 
automatic forging of some articles com- 
mercially is an absolute necessity. 


CONDITIONS MET IN COLD AND HoT 
FORGING 


The working of hot iron and steel in 
forging machines presents a far differ- 
ent problem from the handling of cold 
metal in such machines as cold headers. 
In the cold working of metal, the dies 
which do the forming are kept at an 























By James H. Baker* 











The elements which make for 
success or failure in the design 
of hot forging machines. Mat- 
erials for forging rolls, dies and 
inserts. Tempering methods for 


dies and rolls. 














*Forging engineer, Pittsburgh, Penn. 


approximately uniform and low temper- 
ature, which is conducive to long life. 
If need be, the stock can be freed from 
scale by pickling, thus removing an- 
other element which is very destructive 
to dies. On the other hand, the metal 
being formed is harder than hot metal, 
and consequently requires more power to 
form to a given shape. 

In hot forging the heat of the stock is 
destructive to the dies and other parts 
over or against which it passes; the 
scale is of a gritty nature and cannot 
readily be removed, and even if some 
of it be jarred or scraped off, the tem- 


perature of the bar is usually high 
enough to again form scale destructive 
to the dies. 


TRACK CHISELS NoT AN AUTOMATIC JoB 

To make an ordinary track chisel a 
piece of steel, say 134 in. square by 6 
in. long is placed under a press and the 
hole is punched with one pair of dies; 
in the next set this hole is drifted to the 
proper size from each side; in the next 
set the head is drawn to octagon shape; 
in the next, the bit is drawn; and in 
the next the ragged end of the bit is 
cut off. Now all of this could be done 
automatically by making the chisel from 
the bar, but the machine would be so 
complicated and so expensive that it 
would be utterly impracticable, and even 
if reduced to the semiautomatic, woulda 
not pay. This applies to articles too 
numerous to mention. 

Automatic work may be divided into 
the simple, such as making rivets, short 
bolts, bending and forging straps at a 
single blow or stroke of a machine, and 
the compound or more complex, requir- 
ing a number of operations in which the 
product of one die or operation is auto- 
matically delivered to, and taken up by, 
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METHOD OF FORGING A SINGLETREE STRAP 


SINGLETREE 


STRAP 


the next die, and so on until the article 
is completed. In this class are articles 
such as horse-shoe nails, brake-shoe 
keys, etc. 

Cost is the principal factor in deter- 
mining how a piece shall be handled in 
the forge shop. That is to say, whether 
it shall be made in an automatic ma- 
chine, semiautomatically, in which hand 
manipulation plays a more or less im- 
portant part, or as a strictly hand-forg- 
ing job in which the skill of the black- 
smith is the feature of prime importance, 
and the machine, steam or other ham- 
mers, tools, etc., merely conveniences 
supplementing that skill. 


AUTOMATIC AND SEMIAUTOMATIC FORGING 


Before going further it would perhaps 
be in order to cite instances for compari- 
son. As an example of strictly auto- 
matic forging, we will take the manu- 
facture. of rivets %4 in. in diameter by 
2' in. long. An automatic machine re- 
quires a special furnace and two men to 
run it. One man stands at one end and 
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feeds the cold bars, which are, say 20 
ft. long, into the furnace. He also 
pushes the heated bars out far enough 
so that the man at the other end of the 
furnace can get them and start them 
into the feed rolls. 

In a machine of this character there is 
a certain loss of material at the end of 
each bar. Such a machine runs at ap- 
proximately 85 strokes per minute, and 
allowing 12 minutes each hour for oil- 
ing, rest, etc., it makes about 40,000 
rivets in 10 hours; this allows a loss of 
material at the ends of the rods equal 
to about 500 rivets. 

On the other hand, an operator and 
heater using a semiautomatic or hand- 
fed machine, can make from 15,000 to 
20,000 rivets per day; and two good 
operators heating and feeding alternately 
can make 30,000 per day, so that the 
saving by the automatic machine is not 
so great as it might at first seem, and the 
advantage is primarily in greater output. 








PIPE 


Fic. 5. MAKING WELDED 

There are a number of processes which 
cannot be called automatic, or at most 
more than semiautomatic, in which haad 
work is interposed. Fig. 1, for instance, 
shows the dies of a heading machine in 
which the bar A is pushed by hand 
against the stop D. The gripping die 
B then cuts off the blank C, carries it 
over against the stationary gripping die 


E, and the plunger F comes up and 
forms the head. This is not ordinarily 
called automatic, although if rolls are 


employed to do the feeding from the 
heating furnace it is termed automatic. 
Curiously enough, to some, automatic 
work in hot forging of bolts is more de- 
sirable than in rivet making, because in 
rivet making if the rod is not of even 
heat, some rivets wiil have fins on their 
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heads and others will perhaps be with- 
out a full head. This does not affect 
their value where the makers use them 
in their own work, but for sale it does. 
In making a bolt at a single stroke there 
is a fin formed around the head which 
is caused by a recess in the heading die. 
However, this fin is trimmed off, so that 
if some blanks come to the machine a 
little below or above the desired heat, the 
effect is not noticeable in the finished 
article. 


AN EXAMPLE OF SIMPLE AUTOMATIC 
WorkK 


Another instance of simple automatic 
work is bending and forging a singletree 
strap, Fig. 2. Fig. 3 shows a successful 
method for this class of work. The blank 
C, which is, say, % in. round, is placed 
as shown, the inner rolls on the carriers 
the outer rolls work- 


E start forward, 
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eration of the hammer, and the supply 
of gas for the heating were all adjusted 
to each other. The device, however, was 
a failure, because here and there some 
slight obstacle to the flow of gas or some 
other cause prevented a spot from be- 
ing thoroughly welded. 

For a long time hammering was the 
only means of forging; so, at first, auto- 
matic forging was attempted with ham- 
mers, but such efforts invariably resulted 
in failure. These failures do not include 
single blows, such as given by a forging 
machine. Fig. 6 shows an instance of a 
multiple hammer made 50 years ago, and 
designed for automatically making horse- 
shoe nails. The mechanic can readily see 
that this was not practical. 


PROPERLY PROPORTIONED ROLL DIAMETERS 


With the introduction of rolls came 
great advancement in the art of forging. 
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ing against the guides A, thus bending 
the blank around. and forging it against 
the mandrel B. The latch hook F falling 
into the recess D pulls the strap out 
and drops it. A cutting-off device could 
be placed at G, but when the blanks are 
long and the rod light and, therefore, lim- 
ber when hot, this would not pay. Fig. 
4 is a sectional view showing how the 
blank C is held on top of the convex 
surface of the die B. 

About 20 years ago there was an ex- 
pensive attempt to automatically form and 
weld pipe. The material was spirally 
coiled from a long strip, as shown in Fig. 
5, and automatically heated at the point 
where it came to the anvil horn and ham- 
mer, which were at the gap A in the 
gas burner. The rate of coiling, the op- 
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EXAMPLE OF EARLY FORGING MACHINE USING HAMMERS 


The best results in automatic forging 
have been obtained by the use of eccen- 
tric segmental rolls. It must be remem- 
bered that rolls for forging as well as 
regular mill rolls must have diameters 
properly proportioned to their work. 

The larger the diameter of the rolls the 
more they will spread the metal sidewise 
as compared with the amount they will 
elongate it; the converse is true as the 
rolls are decreased in size. For this rea- 
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8. HORSESHOE-NAIL 
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son rolls of suitable diameter for brake- 
shoe keys would not, by any manipula- 
tion, be suitable for horse-shoe nails. 

As an illustration: The forging, Fig. 7, 
was made at a single pass between eccen- 
tric rolls. The original stock was '2x1 in. 
and the forging is 22 in. long overall, with 
a large proportion of it 154 in. wide by % 
in. thick. The forging was done on rolls 
12 in. in diameter. Had the work been 
"wider the same stock could have been 
used, but it would have been necessary to 
increase the diameter of the rolls. 

As a general rule it is not advisable to 
have the die face of an eccentric roll 
longer than one-third the circumference 
of the roll, as there must be sufficient 
time to get in and out with the work; with 
rolls running rapidly this allows none too 
much. A further reason is that eccentric 
faces become more and more expensive 
to machine as they extend further around 
the face of the roll. 

It is almost compulsory in automatic 
forging that the article be formed from 
the rod and then severed, or, if the blank 
is first cut from the rod, that this be 
handled from one end or point and so es- 


I 
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cape the difficulty arising from irregular 
lengths or bends caused by uneven heat- 


ing. 


PRACTICAL WORK ON HORSE-SHOE NAILS 


As soon as the need arises, someone 
usually conceives the basic idea for mak- 
ing this or that article automatically. 
But in many cases, owing to mental limi- 
tations, or to lack of capital, etc., there 
is a wide difference between an idea and 
its practical development. Horse-shoe 
nail making grew up along these lines. 
Eighty years ago an automatic machine 
was designed with the idea of placing 
the dies in a circle, as shown in Fig. 8. 
The idea was good but the early develop- 
ment was bad. Later it was brought to 
a high degree of perfection in at least 
one works. 

The later development is shown in Fig. 
9. Here we see the practical arrange- 
ment, feed rolls that only make one 
movement and then rest while the differ- 
ent dies perform their functions; the fur- 
nace heating the rod; the circular base 
C carrying the eccentric rolls; dies ar- 
ranged alternately for flatwise and edge- 
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SUCCESSFUL AUTOMATIC HORSESHOE-NAIL 
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wise forging; the base traveling in one 
direction while the forging rolls are re- 
volving in the opposite one, thus bringing 
each pair of rolls up to the rod instead of 
moving the rod back and forth—a very 
ingenious and useful invention. 

When the forging is finally completed 
it is cut off and the rod is automatically 
advanced for another one. This machine 
will forge 80 to 100 blanks per min- 
ute when not making finished nails, that is 
to say, make blanks which are afterward 
polished, and the forging automatically 
finished cold. This cold work is so pro- 
portioned as to give the requisite stiff- 
ness to the nails. In order to avoid 
trouble with short pieces, the stock is 
rolled in very long lengths likewise, and 
coiled and fed into the furnace from the 
coil. 

Making horse-shoe nails by cold forg- 
ing is done more rapidly, sometimes at 
the rate of 250 to 300 nails per minute. 
In such cases two or more sets of dies 
are mounted on one base. Generally, 
horse-shoe nails are made in plain-faced 
rolls. In order that the nails may be 
of commercially uniform size, multiple 
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MAKING RAILWAY SPIKES 
rolls of practically the same dimensions 
are located at the end of the series, hence 
the last pair has so little to do that the 
set runs a long time. 

In hot-forging horse-shoe nails it is not 
possible to take the rods hot as they come 
from the rolls in the rolling mill, but as 
we go into articles of greater diameter 
and length it becomes practical to work 
the hot stock as fast as rolled. Railroad 
spikes were among the first. articles to 
be thus worked. 

One effort on spikes 40 years ago is 
shown in Fig. 10, where several blanks 
were to be cut from the hot rod and at 
a single motion all finished simultaneous- 
ly. Then later came spike machines 
making one spike at each revolution. 
Several of these machines were placed so 
that a roll length of the material could 
be divided between them, while hot, and 
so work up the entire rod before it got 


too cold. If, however, the work of the 
automatic heading machine were boat 
spikes 18 in. long, this particular ma- 


chine could not be made to pay, regard- 
less of the quantity required. 


SUCCESSFUL, AUTOMATIC CHAIN-MAKING 


There have been efforts to automati- 
cally make the common welded chain. 
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These were not practical. However, there 
is in practical use a method of automati- 
cally making chain. This method is prop- 
erly semiautomatic, as the human factor 
intervenes at certain points. 

To make a chain having links, say, 1% 
in. in diameter, in section, a piece of iron 
4 in, thick by 1% in. wide is brought to 
a welding heat and coiled on itself, as 
in Fig. 11; this bulk is then seized be- 
tween rolls and forged into a ring hav- 
ing a round section, which is then 
changed into the link form. This in- 
vention, I am recently informed, is suc- 
cessfully used in making chains for the 
German Navy. 


A BRAKE-SHOE, KEY-FORGING MACHINE 


The machine shown in Fig. 12 is for 
forging brake-shoe keys, one of which 
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The blanks are %4-in. round steel, cut 
to 8-in. lengths. These are heated and 
thrown into the hopper A. The upright 
fingers D, operated from the press head 
E, are drawn downward and the blank 
falls into the bed B of the lower bending 
die. This bed and die are attached to 
the press head and rise, carrying the 
blank up against the other die, which 
bends the head and sizes a short portion 
of the key next to the head. At this point 
a finger extends under the head and 
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A hook J, the same as shown at the 
top of the roll, pulls the work into en- 
gagement with the first pair of rolls. 
When it leaves them, a finger attached to 
one of the rocking levers, engages the 
bent head (see Fig. 13) and carries it 
within reach of this hook, which acts 
the same as in the first pair of rolls. 

As the blank is being carried forward 
by this finger, the head strikes a hori- 
zontally inclined plane and the work is 
turned over on its side, so that the sec- 
ond rolls operate edgewise on the work. 
On emerging from these rolls another 
finger carries the work forward. The 
head, passing over a vertically inclined 
plane, is.again turned over so that the 
third set of rolls operates flatwise on it. 
The blank has by this time become so 
elongated that it can be pushed far 
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is shown in Fig. 13. The large gear is 
mounted on the main shaft which is at 
the back of the machine. Mounted on 
this same shaft are six miter gears. 
Two of these drive the bending presses 
on both ends of the machine and the 
other four drive the four pairs of seg- 
mental rolls. 

All of these mechanisms are driven at 
a fixed rate of speed. This is desirable 
because it gives six different sources of 
motion for the mechanisms in front, so 
distributed across the machine as to be 
readily accessible for driving the auxi- 
liary devices. The operation of the ma- 
chine is as follows: 


MACHINE FOR FORGING 


BRAKE-SHOE KEYS 


holds it in the position shown at B, while 
the lower die descends, leaving the work 
suspended. The finger is operated by a 
cam on the shaft which carries the press 
head. 

At the proper time, the hammer W, 
operated by the spring C and the cam F, 
strikes the blank on its end and sends it 
quickly down next to the first pair of 
rolls. It was at first thought that the 
blank would go down by gravity, as the 
angle of its path is quite steep. While 
this was true, there was an element of 
uncertainty, as the motion was not al- 
ways quick enough. The hammer blow 
solved the problem. 


AUTOMATICALLY 


enough forward by the fingers to engage 
the next rolls without the assistance of 
hooks. 

In designing machines of this type, this 
process of elimination of unnecessary 
parts should always be carried out 
wherever possible. 

The fourth pair of rolls has the grooves 
made in such a way as to prevent fins. 
On emerging from these rolls, the blank 
passes through the shoe Q and is roughly 
given the long flat bend. From its posi- 
tion in the shoe it is assisted to drop into 
the bending dies, which at this time are 
open both flat and edgewise. As the 
press die ascends to finish the flatwise 
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bend, the lever S, operated by the cam T, 
closes the sidewise die, and at the proper 
time trues up the key edgewise. 

During this time the key has been 
prevented from falling by the stop U, 
but as the bending dies open, this stop 
is caused to swing outward and the key 
drops out through the guides V ; and hav- 
ing been stamped by a die inserted in the 
last roll, it is ready for shipping. Three 
or four keys may be in the machine at 
any one time. 


AN INSTANCE OF DESIGN 


As an instance of design, attention is 
called to the shape of the rocking arms at 
L. The springs H throw these back when 
released from the cam, but in case of a 
finger sticking at the end of its travel 
from any unusual cause, the top roll in 
revolving engages against the cam on 
the end of the walking arm and it is 
forced back positively, thus insuring 
against trouble at these points. 

Where accurate work is to be done, a 
long series of rolls becomes necessary, 
but for such work as brake-shoes, where 
hundredths of an inch of variation do 
not count, only four pairs of rolls are.re- 
quired to reduce a 34-in. round, or a 
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cylinders. One use of these is to put 
continuous pressure behind a piston in 
a long cylinder, and this, by a series of 
stops arranged to withdraw automatically, 
will give successive movements. 


AUTOMATIC ROLLING 


Automatic rolling may be divided into 
two general methods. One is to have the 
billet carried to the first pair of rolls as 
it leaves the furnace. The first pair of 
rolls seizes and reduces it, the next pair 
reduces it still more, and so on until the 
desired thickness is reached. In the mean- 
time vertical rolls take care of the width. 
There is, therefore, no turning or de- 
flecting of the billet. 

Another method, which is almost wholly 
applied to light work, is that of having 
the bar as it comes through the first rolls 
pass automatically into a guide, which 
turns it so that the next pair of rolls, 
though lying in the same plane as the 
first, roll the bar edgewise. 

This is more difficult than the first 
method, but can hardly be termed auto- 
matic any more than the turns in a scenic 
railway, as both are simply directing nat- 
ural travel. Real automatic rolling or 
forging is where means independent of 
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7gx'4-in. bar to 54x%& in. at-the small 
end. 

It is essential that dies doing rapid 
work be kept as cool as possible. This 
is generally done by streams of water 
running either intermittently or constant- 
ly on the dies. Where the rolls in the 
keg machine are arranged vertically, wa- 
ter runs on the top roll while the lower 
roll runs through water at its bottom in 
order that the hot stock be cooled as lit- 
tle as possible. Where the work is heavy 
enough, water is caused to fall on it as 
well as on the dies or rolls, thus serving 


to remove scale. 


Alps TO AUTOMATIC OPERATIONS 


Electrical transmission of power has 
been a wonderful aid in the operation of 
automatic devices. This aid is invoked 
in the operation of heavy machinery at a 
given time, determined by the movement 
of some other part, also for setting in 
motion mechanism which cannot well be 
reached by mechanical connection. 

Where it would be impractical to have 
individual motors for different parts, as 
in Fig. 12, the timing of the operations 
and the operations themselves must be 
controlled by a combination of mechan- 
ical movements. This applies to most 
machines. 

Other aids, especially in heavy ma- 
chines, are hydraulic or compressed-air 


13. BRAKE-SHOE KEY 


the forging means are used between the 
forging operations to handle the blank 
and deliver it to the next dies or rolls. 

It is clear that automatic work is more 
desirable for small than for heavy pieces. 
In fact, this is a furdamental law. It 
would be nonsense to undertake to feed 
carpet tacks to a machine by hand, and 
just as great nonsense to arrange an au- 
tomatic machine for feeding a 50-ton in- 
got into a furnace, as it is only done once 
a day. 

Heavy stock is rarely, if ever, fed from 
the furnace to the machine by automatic 
means. An additional reason for this is 
that the intervals are so long that the tem- 
perature in detail must be watched by 
some person. But in ligt work, auto- 
matic feeding from the furnace to the 
machine is practical. 


METHODS OF HEATING 


These may all be said to come under 
three heads: First, light rods which are 
fed from the coil through a furnace. . Sec- 
ond, long straight rods fed by hand into 
one end of the furnace and out at the 
other into the machine, as in rivet making. 
Third, furnaces for heating large, short 
billets, say, 12 in. square. Furnaces may 
be arranged in many different ways, but 
always have the hottest place where the 
stock leaves the furnace. 

As to the relative location of furnaces 
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and machines, each case must furnish its 
own details, the one fundamental being 
that the furnace and machine must be 
close to each other; the lighter the work 
the more important this becomes. 


MATERIAL FoR Digs 


This is an important matter and espe- 
cially so for automatic forging, which 
keeps the dies in more constant use. For 
plain hammer work, cast-iron dies with 
chilled faces are much used and give ex- 
cellent results. For roll-forging dies, 
the same material is very desirable, but 
often the shape or contour is such that 
it cannot be used because the only way to 
finish the dies is by turning, planing or ° 
grinding, and many shops are _ not 
equipped for such work. Further, as this 
material cannot be chipped or bored, only 
plain types can be finished. 

Dies made of chilled iron are good, 
but for rolls of great strength if the work 
is not too fine, hard-forged steel is bet- 
ter; for fine finishing and rolls generally, 
nothing is equal to chilled cast iron. 

When a die can be hard all through, a 
good material is “white” iron, such as 
malleable casting material before it is an- 
nealed. The advantage in this is thet a 
simple pattern can be used, whereas for 
a chilled die, a chill must first be made 
and a pattern built to suit. 

For dies made of forged steel there is 
wide choice in kinds of steeh The ten- 
dency of steel dies is to fire-crack on their 
faces, and the higher the carbon the 
greater this tendency is. Therefore, the 
steel should not be harder, that is, higher 
in carbon, than is necessary. For this 
reason carbon steels fail where alloy 
steels stand up, consequently high-priced 
alloy steels are preferable for some dies. 
Many of the special steels for rapid hot 
work, when properly prepared for service, 
are so soft as to appear worthless to the 
inexperienced, but they are the ones that 
will last the longest. 


INSERT Dies 


In many instances insert dies are of 
great value. A space or seat is left 
on the roll or press die for the insert. 
The advantage is obvious, as the body of 
the die can be easily formed to almost 
any contour and the insert can be quickly 
fitted and easily adjusted. 

It may be said that a die in the ram 
of a drop hammer is an insert, but the 
example just described is more clearly 
in point and its principle may be widely 
applied in roll and press die work. Cast 
iron gives much more resistance to com- 
pression than ordinary steel, and being 
easily formed (by molding) and machined 
affords an excellent base for roll or press 
inserts. 

For hammer work, inserts are not so 
widely useful, as cast-iron die bodies 
will not stand much shock. Suppose a 
small die is needed in a heavy hammer. 
The head or ram is made of forged or 
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good cast steel, and often a plate of 
hard steel is fitted in and the insert die 
rests against this plate. 


HARDENING DIES 


Dies should never be hardened where 
possible to avoid it. It is better to use 
harder steel. Hardening roughs the sur- 
faces and distorts shapes, but worst of all 
is the danger of breaking. 

Dies used for forging hard-steel arti- 
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cles, etc., must be hardened. The liability 
to crack is lessened in proportion to the 
slowness of cooling. Alloy steels almost 
always have specific directions given with 
them. 

A good plan is to harden only the im- 
pressions of drop-forge dies and the sur- 
faces next to them. This is done by us- 
ing a skeleton basket, which is made of 
angle steel put together in any suitable 


way. Parts of the basket bottom are cut 
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away where needed to expose the part 
to be hardened. The hot die is set into 
the basket and ket down into the water 
about the depth of the impression and a 
stream of water forced upward against 
the face. The die can be left in this 
position until cool. If the dic is much 
longer or wider than it is thick, warping 
may be avoided by turning a stream of 
water on top of the die at the same time 
that the face is immersed in the water. 








Drilling Charts for Iron and Steel 


The accompanying charts, one for cast 
iron, the other for steel, give practically 
all the information needed to estimate 
the power required for drilling with twist 
drills, from 34 to 3 in. in diameter. The 
values for thrust and torque are plotted 
from the results of tests made by Demp- 
ster Smith and R. Poliakoff, reported to 
the British Institution of Mechanical En- 
gineers and reprinted in the AMERICAN 
MACHINIST, Vol. 32, Part 1, page 739. 

Owing to the fact that the power con- 


By W. T. Sears 








Two charts, one for cast iron, 
the other for medium steel, from 
which can be found the infor- 
mation needed to estimate the 
power required for drilling with 
twist drills. 




















per cent. of the total power used in drill- 
ing, the feeding horsepower has not been 
charted. 


DRILLING CHART FOR CAST IRON 


To find the torque and horsepower for 
a twist drill in good condition, of given 
diameter, cutting speed in revolutions 
per minute and rate of feed in inches 
per revolution, cutting cast iron: Enter 
the left, lower scale of “feed per revolu- 
tion of spindle for torque and horse- 
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given feed; trace vertically upward to 
the full curve of the given drill diam- 
eter; then horizontally from this inter- 
section to the right, crossing the scale 
“torque in pounds at one foot radius,” 
from which the torque can be read; then 
continuing to the inclined line of the 
given speed. From this intersection trace 
vertically downward to the “horsepower” 
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to the left to the scale “end thrust in 
pounds,” from which the thrust can be 
read. 


To find the cutting speed: Enter the 
right vertical scale “diameter of drill in 
inches for cutting speed” with the given 
size of drill; trace horizontally to the 
left to an intersection with the line rep- 
resenting the given speed in revolutions 





scale and read the horsepower required. per minute; then vertically upward to 
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revolution, cutting steel: Enter the left 
lower scale of “feed in inches per revolu- 
tion for torque and pressure” at the point 
representing the given feed; trace ver- 
tically upward to an intersection with 
the full curve representing the given 
drill diameter; then horizontally to the 
right, crossing the scale of “torque in 
pounds at one foot radius,” from which 
the required torque may be read; then 
to the line representing the given drill 
speed and from this intersection verti- 
cally downward to the horsepower scale, 
from which the power may be read. 

To find the end thrust: Enter the 
scale of feed per revolution; trace ver- 
tically upward to the broken line repre- 


Cutting Speed in Feet per Minute 
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To find the end thrust: Enter the left 
upper scale of “feed in inches per revolu- 
tion for end thrust” with the given 
feed and trace vertically downward to the 
broken line representing the size of drill; 
then horizontally from this intersection 


DRILLING CHART FOR MEDIUM STEEI 


the scale “cutting speed in feet per min- 
ute,” and read the cutting speed required. 

To find the torque and horsepower of a 
twist drill in good condition, of given 
diameter, cutting speed in revolutions per 
minute, and rate of feed in inches per 


senting the size of drill. From this in- 
tersection trace horizontally to the left to 
the scale “end thrust in pounds,” from 
which the desired thrust may be read. 
The cutting speed is found in the same 
manner as on the chart for cast iron. 
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A Routing 


The follow-up system now used by the 
Cleveland Twist Drill Co., is the out- 
come of a number of failures of other 
systems, and was designed to avoid 
shortages in the stockroom without, at 
the same time, carrying an extensive 
stock on hand. 

Shortages in stock may be due to a 
variety of causes. Probably first among 
them is the lack of knowledge at an early 
enough date to hurry additional stock 
through the _ plant. Another reason 
would be, orders too numerous to get 
through the factory within a reasonable 
time. 

Small tools (the product of the Cleve- 
land Twist Drill Co.) are usually made 
in large quantities to avoid the loss of 
time required for “setups,” and also to 
take full advantage of the economies of 
automatic machinery. But it is possible 
to overdo the size of the order and con- 
gest the plant. 

If all sizes and styles had a uniform 
sale, it would be an easy matter to keep 
the stock in proper condition, but when 
this varies considerably the problem be- 
comes much more difficult. Cutting 
down the sizes of lots, when it does not 
affect economy in manufacture, af- 
fords considerable help in the direction 
of a steady flow of stock to the stock- 
room. 

The system to be described consists 
of routing the orders through the dif- 
ferent departments, timing them to leave 
each department on predetermined dates 
exactly as trains arrive and depart from 
different stations on a railroad. In other 
words it is a dispatching system. 

The orders are timed so as not to in- 
terfere with each other, but to follow in 
such rapid succession as to avoid loss of 
time between orders. Hourly reports in- 
form the routing department as to how 
the orders are moving along, just as tele- 
graphic reports inform the _ train 
dispatcher as to the movement of all 
trains. 


How THE WorK is SCHEDULED 


On receiving an order for 2000 half- 
inch twist drills, listed as No. 106, the 
routing department goes to its route 
cards and picks out card No. 106, half- 
inch, as shown in Fig. 1. From the in- 
formation contained on this card (which 
also shows that the same route card 
answers for list numbers 106 and 107) the 
routing clerks knows what printed forms 
are required in making up a routing or 
shop order book as shown in Fig. 3. 

The different styles of tools take dif- 
feren routes through the factory, owing 
to the various kinds of shanks and dif- 
ferent methods of handling. There are 
over 400 routes and each of these is cov- 
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and Follow-up System 


By Fred H. Colvin 














A system which has proved 

successful with the Cleveland 
Twist Drill Co. in keeping work 
moving steadily through the 
plant. 
The facility with which work 
can be traced at any point; the 
simplicity of the shop orders, and 
the flexibility of the plan, com- 
mend it for many places. 











ered by a card known as the index card. 
These cards are filled in a tray and clas- 
sified by catalog list number as shown 
in Fig. 1. The leaves which form the 
shop orders each have form numbers 
and are contained in the case shown in 
Fig. 2, specially made for this purpose, 
each pigeon hole being plainly marked 
with the number. As will be seen this 
is a very compact case or cabinet, mak- 
ing it extremely easy for the routing 
clerk to get at any form of shop order 
he dcsires. 
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Fic. 2. CABINET FOR SHOP-ORDER FORMS 
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MAKING Up SHop ORDER Books 


He simply takes one of the index 
cards and, following the list of forms 
shown, he picks one after the other out 
of his cabinet until he has the complete 
list in the exact order named, ready to 
be stapled together on the rough board 
backing by which they are held in the 
tin cover. 

As each leaf, representing an opera- 
tion which has been performed, is torn 
out of the book the one on top always 
shows the next operation, and as no two 
slips of the same color follow each other 
in the shop order book it is easy to de- 
tect an error in delivering the work be- 
cause the workmen doing certain opera- 
tions always receive slips of the same 
color. 

The first sheet is shown on top, being 
form A. A. 9 as can be seen in the upper 
left-hand corner. This form covers the 
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five operations shown in the first column, 
gives room for the workman’s name after 
each operation, the date finished, the 
pieces spoiled, broken, defective or taken 
for testing. 

It shows that -in. steel is used, that 
the blank is 8s4 in. long, that 2000 pieces 
are required; it further shows the size 
of the drill to be made, list number, the 
kind of steel and the order of the lot; 
while, prominent in the lower right- 
hand corner is the date on which it must 
be finished by this department. 


THE CAPACITY AND PROMISE Book 


The routing department is furnished 
with a schedule showing the capacity of 
each department, which enables the date 
of delivery to be promised on each work 
ticket. This is determined from the ca- 
pacity record shown in Fig. 4, which 
consists of a large book, the left-hand 
page of which has been compiled after 
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careful study of each department in the 
shop. 

The book is seen open at the straight- 
ening department which happens to be 
No. 33. This record shows that on half- 
inch drill, No. 106, the capacity of the 
department is 525 drills per day, show- 
ing that nearly 4 days must be allowed 
in this department for a lot of 2000 
drills. Then the clerk in charge of this 
book looks on the opposite page to see 
exactly the amount of work already 
scheduled for this department and marks 
off 4 days in the first vacant place where 
work of this kind and size can be 
handled. 

Straigthening being a hand operation 
does not show the same control of ma- 
chine capacity as some of the machine 
work to be done. Each square in the 
promised record is divided into four parts, 
so that quarter days can be accounted for 
if necessary in small-sized lots. 

After finding the time when the work 
can be safely promised to leave the 
straightening department, the proper date 
entered on the work slip for the 
straightening operation, which, in the 
case in hand, is Sept. 21. These are all 
arbitrary dates and are only entered te 
show the operation of the plant. f 

After an operation is completed the 
workman also makes out his regular 
piece-work time card and the work-shop 
order and time card are inspected; the 
work is then counted by an inspector and 
O.K.’d if found to be correct. The in- 
spector then tears out the leaf represent- 
ing the operation just completed and 
sends it, together with the piece-work 
time card, to the office. The inspector’s 
stamp must appear on the shop-order 
sheet and piece-work time card before 
the time card can be accepted by the pay- 
roll department. 

The inspector then sends the work to 
the next department, where any workman 
knows ut a glance whether the work be- 
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by the color of the 
shop order, which shows through the 
openings in the book cover. These books 
accompany the work all through the fac- 
tory, the last shop order showing that 
it has been sent to stock counted, and 
includes the counting, verification pack- 
ing or wrapping, so that these cover 
the whole course of operations, from the 
cutting off of the stock up to the point 
where the tools are wrapped and ac- 
counted for in the stockroom as being 
for sale or shipment. 


longs there or not, 


ready 
THE FOLLOW-UP BOARDS 
The routing department is equipped 
with a set of 14 routing boards, set up 
in pairs and so arranged as to slide up 
and down on frames in much the same 
way as a window slides in its casing, one 
frame passing behind the other. They 
are so connected that when one goes up 
the other comes down, so that the upper 
board can be easily brought down by sim- 
ply pushing up the lower board. 
Each board is divided into 180 com- 
partments, these being 20 compartments 
wide by nine high, and each compartment 
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being a trifle over 3x5 in. These boards 
are shown in Fig. 5, while Fig. 6 shows 
one of the route cards made out for lot 
55, which we are following through the 
plant. 

This route card is a condensed form of 
the shop order and has the operations 
printed in the first column in the same 
order as they appear on the shop-order 
slips, shown in the tin-covered books. 
These orders are held in the compart- 
ments by the convenient spring clip 
shown on the board, these clips being 
arranged with a loop so as to be easily 
pulled back by the little finger. 

Each compartment on the board is 
labeled with the size of the tool to be 
made in order to facilitate the location of 
orders. This has been found better than 
designating the compartment by dates, 
shop orders or list numbers. 

How THE BoarD Is USED 

When the order is started in the fac- 
tory, one of the route cards shown is 
placed in the corresponding compartment 
denoted on the board by the size of the 
drill to be made and in the board rep- 
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resenting the department in which the 
first operation takes place. 

It will also be noted that there is a col- 
umn in which is entered the date on 
which this lot is promised to leave each 
department. The column at the right 
of this, which is blank in this case, is 
for filling in with the date on which the 
work actually leaves the department. The 
figures in the right-hand column repre- 
sent the day of the month, and the steel 
clip is an indicator to call the attention 
of the routing clerks to the date that a 
particular order has been promised to 
leave the department in which it is placed. 

Suppose it to be the morning of June 
15, the routing clerk looks over his board 
for pointers on 15, and should he find the 
card shown he immediately removes it 
from the compartment, showing the size 
of the work, and places it in the right- 
hand column of the compartment on the 
board, which indicates that it is “late” or in 
the parlance of the department, on the 
“black list.” This is a signal for this 
order to be looked up in the shop and 
the reason found for its being behind 
schedule. 


DATA FROM THE SHOP ORDERS 


When the slips, which are torn from 
the shop order book at the completion of 
each operation, arrive in the routing de- 
partment, they are sorted by shop depart- 
ments. Then the route cards correspond- 
ing to these are looked up and marked 
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to show that the operation is finished. 
The route card is then moved to the next 
department, which is plainly indicated 
by the next operation in the list of oper- 
ations. The small clip is advanced to the 
date on which it is to leave this depart- 
ment, and so on, until the order finally 
reaches the stockroom. 

When any of these orders fail to come 
through the department on time, the route 
card readily shows this by the fact 
that the clip will appear above the date 
on which the routing operator is 
working. 

This enables any one to see at a glance 
how many orders in the entire factory 
or in any department are behind. It also 
enables steps to be taken immediately to 
find out the reason for the delay and to 
hurry the order along, so that it can be 
finished on time if possible. 

These slips, torn from the shop books, 
are filed in folders indexed by styles and 
sizes, and in this way become a prod- 
uct record. This is of considerable value 
because it forms a running inventory of 
all stock in process. It has been found 
to be more nearly correct than any in- 
ventory ever taken. It is of great value 
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in case an extremely large order for drills 
of one size for quick delivery is received. 
It enables the department to see the ex- 
act condition and number of every tool 
of that size at the present time in the 
factory and what steps must be taken to 
make up the shortage such an order 
would cause. When the order is com- 
pleted the route card forms a record of 
finished product with the date on which 
all the operations were performed. 


DUPLICATE SHOP ORDERS 


Each foreman is furnished with a pad 
of clips properly printed and ruled, which 
he fills out and signs to take the place 
of a slip lost out of the shop order and 
to report unavoidable delay or conditions 
beyond his control. 

If one of these slips takes the place of 
a part of the shop order, it is marked 
“duplicate” and signed by the foreman, 
otherwise the inspector will not O.K. it: 
If, through any breakdown the order is 
delayed, this ticket informs the routing 
department, and, if necessary, the order 
is to be re-routed. It is usually found, 
however, that it is better to allow orders 
to come through behind time, assuming 
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that part of the lost time will be made 
up, as is generally the case. 

While it is, of course, impossible to 
operate any system of this kind without 
more or less clerical assistance, this 
seems to be an extremely simple routing 
system and department, when the number 
of operations and the various kinds of 
work are considered. Securing the infor- 
mation for the capacity record of each 
department involved considerable time 
and expense, but the way in which it ic 
used day after day in handling all classes 
of work going through the factory, 
proves that it has been worked out on a 
sound basis. 

The net results of the way the system 
has kept track of work going through 
are proving extremely satisfactory. It is 
understood that this plan was worked out 
by General Supt. E. C. Peck, with the 
approval and assistance of J. D. Cox. 
president of the Cleveland Twist Drill Co 
We are indebted to both these gentlemen 
for their assistance in bringing the sys- 
tem to the attention of our readers. 








Locomotive Firemen’s 
Capacity 


At a recent Atlantic City convention 
of the American Railway Master Me- 
chanics’ Association, the firing capacit, 
of a locomotive fireman was discussed. 
This capacity depends so much on the in- 
dividual characteristics of the man and 
the peculiarities of the engine, the train 
and the road, that it is difficult to get any 
average figure, but it was brought out 
that the ordinary fireman working on a 
six- to eight-hour run generally does 
not fire more than 3000 Ib. of coal per 
hour. It also stated that on the 
passenger engines from 4500 to 5000 Ib. 
of coal per hour might reasonably be 
expected. , 

An example of exceptionally high en- 
durance and strength was noted by C. D. 
Young, of the Pennsylvania R.R., who 
stated that last summer in some capacity 
tests between Ft. Wayne and Valparaiso, 
Ind., a distance of 105 miles, a specially 
recommended fireman handled fuel for 
three hours at speeds greater than 60 
miles per hour at an average of 8400 Ib. 
of coal per hour. 

This work was done with a No. 5 
shovel. Mr. Young believes that had the 
man used a larger shovel he could have 
exceeded these figures. He also stated 
that in the locomotive test plant there 
were men who could fire as high as 9700 
lb. of coal ped hour.—Power. 


was 








A blackish incrustation, in some places 
four inches thick, on the under side of the 
cornice of St. Paul’s Cathedral, and due 
to the action of sulphuric acid upon the 
stone. testifies to the effects of the smoke 
evil in London. 
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Making Patterns for Cast Sprockets 


While there are large quantities of 
sprockets used in various classes of ma- 
chinery and a large part of these are used 
as cast, without being finished where the 
chain runs, it is almost impossible to find 
any literature upon this phase of the sub- 
ject. 

When the sprockets are to be cut, al- 
most any book of engineering data will 
give formulas for cutting, and cutters 
may be bought with the proper curves, 
clearances, etc., for the standard roller 
and block chains. However, when it 
comes to making sprockets for the stand- 
ard malleable chains, there are appre- 
ciable errors in the chain itself; errors 
of the pattern maker in making the pat- 
tern; variations in the castings due to 
unequal rapping; swelling of the cast- 
ing owing to the way the mold is rammed, 
and the way it is poured, and the differ- 
ence in the contraction of the iron due 
to different mixtures from day to day, and 
various other causes too numerous to 


By H. N. Tuttle 








A discussion of the conditions 
that must be met by a pattern 
maker in making patterns for 
cast sprockets. 


Practical suggestion as to the 
shape of teeth and size to make 
the patterns, as well as allow- 
ances for various inaccuracies. 














the wear of the sprockets. For rough 
cast sprockets somewhat greater allow- 
ance should be made, say from yx in. to 
lg in., according to the size of the chains. 
More clearance is required for a large 
sprocket than for a small one, as the 
error is generally a cumulative one, in- 
creasing directly with the number of 
teeth inclosed by the chain at any one 
time. In-any case, sufficient clearance 
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must be assimilated, as it were, and still 
have a nice running sprocket, it is then 
that we find the engineering and mechan- 
ical books strangely silent, but as the 
pattern maker is generally the man who 
is called upon to tell why any sprocket 
which he may have made does not run 
like a cut sprocket with a perfect chain, 
it behooves him to give the subject 
careful consideration. 

In making patterns for rough cast 
sprockets it is very important that suffi- 
cient chain clearance, or back-lash, be 
given. Even for cut sprockets, where the 
error tolerance is limited to 0.001 in. 
more or less than the computed diameter, 
the following table of clearance is given 
in Kent’s handbook: 

Pitch.. tin. Jim. lin. 1} in. 1} in. 12 in 
Clearance. yy in. yg in. ¥y in. ¥& in. yy in 

This clearance is given to take care of 

the stretch and wear of the chain, and 


2 in. 
kin. ¥ in. 


MAKING PATTERNS FOR CAST SPROCKETS 


climbing the back side of any tooth re- 
gardless of how much error there may 
be in the diameter or pitch of the sprock- 
ets. In the different conditions, which 
are hereafter taken up for consideration, 
it will be understood that sufficient chain 
clearance has been allowed in _ the 
sprockets. 

As the bottom diameter of the sprocket, 
that is, the diameter of the spaces be- 
tween the teeth, regulates the pitch, since 
the chain rests upon the bottom diameter, 
and as rough sprockets cannot be exact 
as to dimensions, it follows that the pitch 
of the sprocket will seldom be the same 
as that of the chain. For that reason 
rarely do all the teeth inclosed by the 
chain bear upon it at the same time, as 
they theoretically should. On the con- 
trary, one tooth is carrying the entire load 
most of the time, even with cut sprockets. 
This being the case, if we cannot have 


the sprockets absolutely correct, the 
question naturally arises as to which way 
should the errors go, that is: Should the 
driver or driven sprocket be larger or 
smaller than the theoretical diameter ? 

The different conditions are shown in 
Figs. 1 and 2. Considering first, the 
driven sprocket A, Fig. 1, as being 
smaller than the correct diameter, the 
pitch of the chain will be greater than 
that of the sprocket, and so will lie in the 
position shown, with the block C’ against 
the contact side of the tooth C. The 
block D’ will be slightly away from its 
tooth D, while E’ will be still further 
from its tooth E, this increasing distance 
between each block and its working tooth 
being in direct proportion to the number 
of teeth inclosed by the chain. 

The block C’ will. be the only one in 
contact with its tooth, and will, there- 
fore, do all the driving when in this posi- 
tion. As the tooth C gradually draws 
away from the block C’ through the rota- 
tion of the sprocket in the direction indi- 
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cated, the block D’ also gradually slips 
ahead until it contacts with its tooth D, 
where it remains until it repeats the 
action of C’. In this case, then, the chain 
will leave the sprocket without any ap- 
preciable climbing or interference, since 
the chain swings on the last block in con- 
tact and rapidly leaves the sprocket, as 
shown in position B and B’, block B’ mov- 
ing on the arc T slightly altered, of 
course, by the slipping ahead of C’. In 
regard to the approach, as there is a 
space between the tooth G and block G’, 
and as it is understood, as before stated, 
that sufficient clearance had been al- 
lowed to prevent block G’ striking the 
back of the tooth H, it will be seen that 
the approaching links will seat them- 
selves quietly upon the sprocket without 
touching the teeth at all. é 

On the other hand, if the driven 
sprocket be too large, the pitch of the 


September 5, 1912 


chain will be less than that of the 
sprocket and the chain will lie as shown 
in C, Fig. 2. Here the block 3’ is the 
only one in contact and necessarily does 
all the driving upon the tooth 3. The 
block 4’ cannot contact with the tooth 4 
because of the short pitch of the chain. 
The block 2’, in approaching, will inter- 
fere or climb when its rounding face 
strikes the face of its tooth 2, and before 
it can seat itself properly, it will have to 
push the whole sprocket ahead an amount 
equal to the difference in pitch of the 
sprocket and chain. If the shape of the 
tooth is such that there is practically no 
clearance on its outer corner, the trouble 
will be aggravated. Of course, if the 
difference in pitch be slight, and the 
tooth properly shaped and the service 
light, no very great damage will be done, 
as the round side of the block will strike 
upon the incline curved surface of the 
tooth and very gradually force the 
sprocket ahead. 

I have seen the teeth of sprockets worn 
as shown by dotted line on tooth 1 and 
the chain worn one-third through after 
only an hour or two of service, appar- 
ently due to this fault, as the difficulty 
ceased with the proper sized sprocket. 

Of course, the chain will leave this 
sprocket quietly, if sufficient clearance 
has been allowed, though with insuffi- 
cient clearance and an improperly shaped 
tooth, block 8’, might interfere at its 
outer corner, as the sprocket was being 
forced ahead by block 3’. As the chain 
wears and stretches and as the sprocket 
wears and its pitch is decreased thereby, 
the conditions in this case are improved. 


THE DriveR SPROCKET 


In taking up the driver sprocket we 
will first consider the case of the driver 
being too large, as shown in Fig. 1. The 
tooth O will be the only one in contact, 
and will, therefore, do all the driving. 
In leaving, the block O’ slides off the 
tooth O, and if properly shaped, will 
gradually ease the chain back till the 
block P’ rests upon the tooth P. Upon 
approach, the block L’ will seat itself 
quietly upon the bottom djameter, with- 
out touching either the tooth K or L. 

In Fig. 2, the driver is shown small, 
so that the chain lies as shown, with the 
tooth 15 doing the driving, and the blocks 
16’, 9’, 10’, etc., gradually advancing 
ahead of their respective teeth. In this 
case the approaching block interferes by 
striking on the face of its tooth as shown 
in the tooth 14, and has to slide down 
this face, thus forcing forward the chain 
which is ahead, before it can be properly 
seated. This causes undue wear and an 
uneven jerky action, which grows worse 
with wear. 

To sum up: If the sprockets are not 
correct the error should be on the side of 
having the driver large and the driven 
small. 

With these points in view, the pattern 
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maker, if possible, will make his patterns 
so that the uncontrollable elements will 
be upon the proper side. 

After comparing patterns and castings 
made from them, the writer has found 
that on an average in the shop where the 
test was made, the rapping of the pattern, 
swelling of casting and other causes, 
brought the castings */« in. in diameter 
larger than they should be, from the con- 
sideration of contraction only. So that 
in getting the diameter of a sprocket pat- 
tern, the correct diameter was laid off 
with the standard contraction rule (1s in. 
for the shop where the test was made) 
and */« in. subtracted from it. Now, as 
the variation from this aforementioned 
*/« in. did not generally exceed gs in., if 
it was known when making the pattern, 
that it was to be used for the driver only, 
then this ss in. was added to the diam- 
eter, and for the driven it was subtracted. 
However, it often happens that the cast- 
ing is to be used for both the driver and 
the driven in which case the diam- 
eters should be made as accurate as 
possible. 

Each pattern maker should check up 
conditions in his own shop, as the above 
figures for variations might be far from 
correct in another shop; especially would 
this be true of sprockets made upon 
molding machines, where there is no rap- 
ping of the pattern, and only a slight al- 
lowance necessitated for swelling. 


SHAPE OF THE TEETH 


There seems to be quite a divergence 
of opinion in regard to the shape of 
sprocket teeth. In order to get an idea 
of the shape generally adopted, a sample 
sprocket was ordered from the best 
known concerns in the United States, 
selling malleable chains and sprockets. 
From these it could be seen that there is 
no general uniform practice in shaping 
the teeth. About three-quarters of the 
sprockets received had straight faced 
teeth, as line N B, N C, or N D, Fig. 3, 
there being no two sprockets with the 
sides made at the same angle. The re- 
maining ones were made with curved 
faces, more or less similar to the other 
teeth shown. The length of the teeth 
varied considerably, too, some of them 
being no longer than the thickness of the 
blocks. Two sprockets were made with 
straight faces and rounded corners. 

The writer has heard of several cases 
with both cut and rough teeth, small and 
large pitch, where straight-faced teeth 
gave considerable trouble, which was en- 
tirely removed by replacing with sprock- 
ets having curved teeth. 

Considering the action of the chain in 
leaving the sprocket, it will be seen that 
the block P will swing off on arc N A, 
with the center of the block R for the 
center of the arc. Starting with the 
point of contact of the block P with the 
tooth, as at N, with the same radius as 
used previously, if the arc N E be struck 
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from a center slightly below or inside of 
R, it will be seen that this arc will fall 
nicely inside the path of the chain. Yet 
this will form an inclined plane, upon 
which the block will be gradually eased 
on or off, as the case may be, if there 
are any errors or irregularities which 
make this necessary. 


TROUBLESOME STRAIGHT-FACED TOOTH 


To show how a straight-faced tooth 
might, under certain conditions, cause 
trouble, we will consider Fig. 3 as show- 
ing a driver of too large a diameter. One 
face of the tooth is shown as the straight 
line N B. The pitch of the chain being 
less than that of the sprocket, the block 
R would not touch the tooth S and, as 
the wheel turned to the left the block P 
would follow out on the face of the tooth, 
allowing FR to slip back toward S until 
P reached a point half way out to the end 
of the tooth. From here it would try to 
follow out the path of an arc struck from 
the center of R in its new position, but 
the straight face of the tooth would com- 
pel the block P and likewise the block 
R and -the rest of the chain, to move 
ahead again, until it reached the end of 
the tooth when the block would drop over 
the end of the tooth, and R would jerk 
back to its seat on tooth S. 

If the chain were tight enough, this 
might cause quite serious trouble. A 
chain of 10-in. pitch on a large ditch 
digger, running upon sprockets with teeth 
of this shape, caused violent vibration 
of the machine, and upon one occasion, 
when the chain was unduly tightened, 
stopped the machine. With new sprock- 
ets, of the shape shown at S, Fig. 3, 
the vibration ceased entirely. 

If there were more angle made to the 
tooth, as the straight line N C, the diffi- 
culty would be reduced, yet the easing off 
would be more rapid at first and less 
rapid later, which might cause vibration. 
It would seem that if straight-faced teeth 
are to be made at all, the angle should 
be such that a perpendicular erected from 
the center of R, should fall at the end of 
the tooth as N D. While this would give 
too great an angle for sprockets with 
long teeth, yet if the teeth were shortened 
to nearly the diameter of the blocks, this 
line would about coincide with line N C, 
which is about an average of the angle 
generally used, though the teeth are gen- 
erally longer. Yet even at this angle, 
while there will be no hooking or posi- 
tive interference, there will be no grad- 
ual easing off of the chain, so necessary 
in steadying it over irregularities and 
errors. When the sprockets are made 
with extra long teeth, as for instance, 
where there is danger of the chain jump- 
ing off the sprocket, the teeth should be 
shaped by the curve N E, running the 
tooth to the point of intersection with the 
curve on the opposite side of the tooth, 
as shown by dotted lines on the tooth T. 

The amount of clearance necessary be- 
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tween the arc N A and N E at the end 
of the tooth varies with different condi- 
tions, but should be sufficient to allow the 
block R to seat itself properly before the 
chain entirely clears the tooth O, taking 
into consideration the irregularities of 
both the chain and sprocket. It should 
not be less than ¢y in. in sprockets of 
1% in. pitch, and up to % in. for very 
large pitched sprockets with long teeth. 

There should be side clearance, as 
shown in Fig. 4, allowing about s» in. on 
each side, for chains up to about 1'% in. 
pitch, increasing this for the larger 
pitches. From the pitch line out, the 
teeth should be curved as shown. 


GETTING THE SPROCKET DIMENSIONS 


The base diameter of a sprocket being 
so important, great care should be taken 
to get it as accurate as possible. The 
pitch should be obtained by measuring 
about 10 ft. of the chain and dividing by 
the number of links. The pitch diameter 
may then be easily found by means of a 
chord table. 

By placing a piece of chain on a sur- 
face plate, distance A, Fig. 7, may be 
quite accurately measured with a surface 
gage, or other means. Twice this dis- 
tance should be subtracted from the 
pitch diameter to get the base diameter. 

Another way of getting the base diam- 
eter, directly without the use of mathe- 
matics, is shown in Fig. 8. A wood cone 
staved up and turned in the lathe is made 
of such diameters as may seem advisable. 
The one shown will include sprocket 
diameters from 7 to 25 teeth for num- 
bers 45, 55 and 62 chains, which includes 
95 per cent. of the sprockets required in 
the factory where this was made. 

By cutting away the corner of one link, 
as shown in Fig. 5, the desired number 
of links may be hooked together into a 
complete circle. Of course, if there are 
a large number of links, it will not be 
necessary to cut the end link. 

The chain is dropped over the cone, 
as shown in Fig. 8. This is squared upon 
the cone by measuring down from the 
top of the cone with a rule upon four 
sides, as shown. 

When properly squared, a pencil mark 
is made upon opposite sides of the cone 
where the chain bears against it, about 
at the location of the dot-and-dash line in 
Fig. 6. The chain is now removed and 
the marked diameter calipered. This 
gives the correct base diameter, taking 
care of any variations at the same time. 
The chain hooked up as above mentioned, 
is also very convenient for testing the 
sprockets after they are cast, as it may 
be hooked completely around the sprocket 
if the base diameter is correct or small, 
and if too large, it will show how much 
too large. 


CHAIN TIGHTENERS 


Chain tighteners should be of the 
sprocket type rather than rollers, and 
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large rather than small in diameter. A 
small tightener causes more wear upon 
the chain on account of the greater arc 
each link has to swing through in pass- 
ing the idler, also it does not steady the 
chain as well. 

If the tightener is run on the inside of 
the chain, any standard sprocket may be 
used. But if it is run on the outside, the 
base diameter should be larger than a 
standard sprocket, since the distance B, 
Fig. 7, is less than A. Some authorities 
say that the tightener should run on the 
outside of the chain, the same as a belt 
tightener (see Fig. 10). However, it 
would seem better to place them on the 
inside (see Fig. 9), as the idler is then 
on the running side of the chain. 

While for a belt, a greater arc of con- 
tact is desired to prevent the slipping, this 
is not desirable for a sprocket, as it 
merely means a larger sum of accumu- 
lated errors, and, of course, the chain 
cannot slip past the tooth. 





Salaries of Engineering 
Graduates 

From a directory of graduates of the 
division of engineering of lowa State 
College, we take the accompanying table. 
giving salary averages for graduates. 
These are arranged by classes for the 
division as a whole, which includes me- 
chanical, civil, electrical and mining en- 
gineering, and for the mechanical en- 
gineering section separately. 

An average of the average first sal- 
aries would indicate what would natur- 
ally be expected, that a graduate may 
reasonably expect to receive from $50 
to $75 a month as. his first salary. The 
apprenticeship courses, which are prov- 
ing of such inestimable value, tend to 
pull the average down considerably be- 


Engineering Division 
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low what would probably be received if 
the graduate entered professional work 
at once, but it is a noticeable fact that 
the men who have taken such courses 
are the ones who are receiving the most 
rapid advances in salary, and who are 
invariably working into positions of re- 
sponsibility. The average salary of the 
Class of 1910 was 351042 per annum 
seven months after graduation, an in- 
crease of 23.16 per cent. in that length 
of time. 

The column of average present in- 
comes for the entire engineering division 
shows a fairly uniform increase for 15 
years, after which it becomes more or 
less irregular on account of the small 
number of graduates, and the corres- 
pondingly small number of reports re- 
ceived. The columns of maximum in- 
comes run into five figures after 14 
years, and also show that some men at- 
tain to incomes of from four to nine 
thousand dollars within a comparatively 
few years. Had well-founded assump- 
tions as to incomes of some of the older 
graduates been included, many more 
large amounts could have been shown, 
but nothing has been included except as 
actually reported. 





In connection with the proposed 
British Museum of Safety Appliances, 
savs the London /ron and Coal Trade 
Review, the Home Office has secured a 
site at Westminster; plans have been pre- 
pared and building will begin as soon as 
possible. It is not intended to limit the 
scope of the British museum to mechani- 
cal devices for the prevention of acci- 
dents, but to embrace industrial hygiene 
for the prevention of occupational dis- 
eases, and to illustrate the correct prin- 
ciples of ventilation, lighting, etc. 
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First Salary 


First Salary Present Income No Present Income No 
— No Rtg — No. Rtg 
in Sal- in Sal- 
Year Min} Av Max. Min Ay Max..Class ary Min Ay Max. Min. | Av.|Max. Class ary 
1878 | 600 | 600 600 2500 | 2500 2500 6 1 
1879 | 400 | 500 600 1300 | 5650 10000 6 2 3 0 
1880 0 0 
ISS1 360 413 500 3000 | 5000) 7000 4 2 
1882 | 600 | 600 600 9000 | 9000 9000 2 1 600 = 600 600 = =9000 (9000) 9000 1 l 
1883 | 480 11140 | 1800 3300 | 4150 5000 4 2 0 0 
1884 420 | 420 $20 2200 | 2200 2200) 10 l 0 0 
1885 | 392 486 600 (3000 $200 6000 10 3 | 392 392 392 3000 (3000) 3000) 4 1 
1886 «540 | 540 5400 1500 1500) 1500 t l | 0 0 
1887 480 | 560 600 (2500 | 4167 5000 S 3 480 180 480 5000 (5000) 5000) 2 1 
ISSS 580 | GSI 782 2800 | 4400 6000 6 2 580 681 782 2800 (4400) 6000 3 2 
1889 | 480 | 676 | 1000 1800 | 2825 5000 9 + 600 S800 | 1000) 2000 (2250) 2500) 4 2 
1890 | 282 | 521 780 4000 | 6667 12000 3 3., 282 | 531 780 4000 |4000) 4000; 2 2 
1891 396 | 772 1200 2400 113300 25000 14 9 396 S88 780 5000 |7750)/10500; 6 4 
1892 §6300 | 640 900 1300 | 385011000 12 6 | 600 700 800 = =6.2400 (6700)11000 3 2 
1893 250 | 613 1040) 1500 | 3017 7000 16 7 416 6568 720) 1500 4250) 7000) 6 2 
1894 156 | 570 | 1700 1400 | 2464 4000 22 12 100 = 792 1700 =1600 |1925) 2500, 8 i 
1895 260 | 606 | 1200 | 900 | 2480 4500 27 11 260 560 | 1200 1800 |2970]) 4500 18 7 
1896) 300 432 540) 2000 | 3225 5000 13 ‘ 300 436 ‘40 «92400 (3634) 5000, 7 3 
1897 | 350 491 600 1200 | 3153 10000 19 12 | 350 178 600 1200 2338] 5000) 9 4 
IS9S) 313 997 900 1380 | 2108 3000 21 1 313 684 900 1600 2267) 3000 7 3 
1899 | 352 | 548 | 1252 (1400 | 2545 5000 290 15! 352 388 $23. «1500 ,1650) 1800) 5 3 
1901 720 | 720 720 1500 | 2400 3300 S 3 0 0 
1902 500 | 670 960 1620 | 2415 4500 19 13 | 563 688 900 =1800 |2966) 4500 6 4 
1903 | 364 | 625 900 1200 | 1995 3600 45 26, 500 700 900 > 1500 |2000) 2500 11 4 
1904 | 360 | 678 1200 | 900 | 2022 6000 67 35 $23 «597 900 1000 |1450) 1600 18 7 
1905 $23 | 784 1320 | 640 | 1925 5000 76 18 | 423 648 | 1320 640 (1655) 3300 21 14 
1906 $23 | 750 1320 900 1735 9200 74 42 | 423 | 504 900 900 |1175) 1500 19 11 
1907 300 | 802 1700 | 750 1520 4800 77 60 | 470 | 942 | 1500 750 |1397| 2400) 12° 10 
1908 416 | 793 1800 | 600 1300, 2520 86) 61 416 800 | 1800 600 |1255] 2400 22 20 
1909 420 | 753 1565 | 5OO | 1O81) 2000 125) 66 493 702 | 1200 5OO | S71) 1500 25 11 
1910 500 | 846 1800) | 500 1042 1800 101 57 | 500 736 975 500) =6996) 1500, 24 s 
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Rigidity Tests of Planer Beds 


In designing a machine, we too fre- 
quently lose sight of the fact that rigidity 
is undesirable when obtained at the ex- 
pense of that quality which maintains 
accuracy. Very little attention seems to 
be paid to the fact that inaccuracies due 
to wear can, to a fair degree, be corrected 
by adjustments. For example, one need 
not be a prophet to say that maximum 
accuracy has been reached in producing 
circular objects on the lathe and grinder, 
and flat surfaces on the planer, and 
planer-type surface grinder. Consequent- 
ly the greatest object of the designer 
is to maintain this accuracy as long as 
possible, and produce parts as rapidly as 
can be. Of course, I am referring to 
the machine and not to the means em- 
ployed in removing metal. 

If it were possible to determine the in- 
ternal strains in castings and to positively 
guard against them, it would be a great 
relief to the manufacturer of large ma- 
chines. I recall an instance where a large 
machine was delivered by a firm of 
known reputation for accurate workman- 
ship and good design. In this particular 
case, when the machine was set up, a 
twist was discovered in the bed, so great 
that its own weight would not suffice to 
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Device Usep TO TEST TORSIONAL 
STRENGTH OF PLANER BEDS 


Fic. 1. 


bring it level; bolts had to be leaded 
into the foundation, so that it could be 
drawn down to its proper place. 

This permanent set was due, no doubt, 
to the fact that the bed was not properly 
supported in transit, and the internal 
strains in the casting assisted in produc- 
ing a permanent set in the direction fa- 
vored by the strain induced by the irregu- 
lar support on the car. 

Less rigidity in the bed of this ma- 
chine (a planer), beginning at a point 
sufficiently distant from the housings, 
where, owing to the necessary strains 
produced in action, great rigidity is desir- 
able, and diminishing toward the ends, 
would have been an ideal design. 

In another instance, a casting so irregu- 


By J. G. Dornbirer* 





Defiections produced by various 
loads on beds of different cross- 
sections, dimensions and lengths. 
The conclusion is reached that 
too great rigidity is undesirable. 

The cross-section finally 
adopted is a complete box oppos- 
ite the housings, or column, and 
a box section with open bottom 
at the ends. 








*Mechanical engineer, Cleveland Plan- 


er Works. 

lar in bulk and weight had to be planed 
that within a very short time one V was 
worn enough to necessitate raising the 
worn side and end of the bed to maintain 
the required accuracy. 

In still another case a stove was placed 
close to one side near an end of a planer 
and the other end was near a wall 
through which a hole had been cut. When 
a thermometer was applied to the bed, 
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necessary elements of rigidity, and not 
the machine. 

At first glance it may seem humiliating 
to the machine designer to be forced to 
depend upon the mason for a foundation 
that will assist his machine to produce 
the best results. But it will be conceded 
that such foundations are not only neces- 
sary but advantageous, and for numerous 
reasons. 

The following experiments show that a 
box section in a‘long cast-iron bed is 
more capable of resisting forces applied 
in all directions than any other hollow 
section having one or more sides open. 
But too much must not be claimed for it, 
since very powerful factors tending to re- 
sist torque in a right-hand direction pro- 
duce the opposite effect in the opposite di- 
rection of rotation. 


Ricipity Tests OF PLANER BEDS 


The apparatus used in the tests admits 
of some criticism, but on the whole it 
produced reasonable results. It consisted 
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Fic. 2 Fic. 3. 
ANOTHER METHOD OF TESTING TORSIONAL STRENGTH OF PLANER BEDs 
it registered about 12 deg. at the cold of the following essentials: A _ planer 


end and 180 deg. F. 2: the other. Had 
the machine been allowed to run under 
these conditions, some adjustment would 
soon have been neeued. 


SHOULD COME FROM THE 
FOUNDATION 


RIGIDITY 


At one time I was a great believer in 
planer and lathe beds so constructed that 
they offered the greatest possible resist- 
ance against torque and longitudinal 
stresses. But when observation forced 
me to realize that at least 60 per cent. 
of the users of lathes and planers ex- 
pected to, and did level and adjust these 
machines occasionally, I concluded that 
a good foundation should embody the 


platen 35 ft. long, weighing 20 tons, was 
securely bolted to the planer bed, weigh- 
ing 25 tons, which in turn was bolted 
to a 12-in. concrete floor. The beds to be 
tested were securely fastened at one end 
to the platen and at the other end were 
supported on a piece of 1-in. round steel 
at about the center, as shown in Fig. 1. 

The results from the tests with this ar- 
rangement proved conclusively that the 
inherent stresses in all castings, whether 
they be great or small, are such an uncer- 
tain factor, that any formula would be no 
more than a guess. Its application would 
be made still more uncertain by the vary- 
ing thickness of walls and the different 


densities and mixtures of iron. 
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[he surprising feature of the tests of 
three different beds was that a bed 27 in. 
high, 20 in. wide and 21 in. long, with 
approximately the same thickness of wall, 
showed a resistance against torque 80 per 
cent. greater than the bed of larger di- 
mensions shown in Fig. 1. This is partly 
accounted for by the fact that it is a 
shorter bed; but, no doubt, some of its 
stiffness can be attributed to the hard, 
dense iron of which it was made. This 
bed was somewhat weaker one way than 
the other, while another 35 by 26 in. by 
24-ft. bed was about 50 per cent. more 
rigid than the bed shown in Fig. 1, and 
resisted torque almost alike in both direc- 
tions. 

Turning to the arrangement of the ap- 
paratus, the 15-in., heavy-pattern I-beam, 
which was bolted across the top of the 
bed, was 8 ft. long. The crane scale was 
attached as shown. When a pull of 11,- 
000 Ib. was exerted, the point B ap- 
proached the table ;s in, and the point. A 
raised ys in. When this bed was reversed 
it took 3300 lb. to put the same amount 
of twist in the bed, but required propor- 
tionally very much more to twist it a 
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further sy in., namely, about 8400 Ib. 

You have probably noticed when taking 
hold of each end of a tin box with your 
hands that for a short distance the box 
would twist very easily, but after that it 
would strongly resist additional deflec- 
tion. This seems to be analogous to the 
action of the bed. 

The walls of this bed were from 7% to 

fs in, thick, and it was a complete box 
section. When the l-in. round piece 
was placed midway between A and B, A 
approached the platen from its own 
weight about 0.004 in. When the round 
piece was placed at B, A approached 
the platen about 0.014 in., and when 
placed at A it approached the platen 0.009 
in. 

The bed tested in Fig. 2 was 24 ft. 
long. Its section, however, was open on 
the bottom, except that part opposite 
the housing. When lifted with a crane 
as shown in Fig. 2, the point directly un- 
der the crane hook raised 0.05 in. before 
the opposite corner swung free, and re- 
quired a pull of about 6400 Ib. 

The next bed tested was 24 ft. long 
and 35x26 in. in cross-section. This was 
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lifted the same as the one shown in Fig. 
2. The point directly under the crane 
hook raised 0.061 in. before the opposite 
corner swung free. The next bed was 
21 ft. long and 27x20 in. in cross-sec- 
tion, with walls 7% in. thick. Under the 
conditions obtaining in Fig. 2, the corner 
directly under the crane hook raised 
0.044 in. and the pull was 4800 Ib. 

In Fig. 3 the bed was 24 ft. long, 26 by 
26 in. in cross-section, and was closed 
on four sides where the housings bolted 
on, and elsewhere on three sides. This 
required a pull.of 6400 Ib. to raise the 
point A so that it was free. The end 8 
was then 0.022 in. away from the platen 
C. When the bed under test was a com- 
plete box section, the sag from its own 
weight was only about 0.0055 in., which 
made a bed too rigid to allow adjust- 
ment for wear. 

After these tests it was decided to adopt 
a bed with a complete box section oppo- 
site the housings, or column, and with 
the ends open on the bottom. This gives 
a maximum of rigidity where it is needed 
and sufficient flexibility to admit of rea- 
sonable adjustment for wear. 








Straight Blade Sawing Machines® 


In this paper I purpose to discuss the 
merits of the straight-blade reciprocating 
saw for metal work, and to point out that, 
although great pains have been taken to 
bring to perfection the band and circular 
type, curiously enough the straight- 
blade reciprocating sawing machine has 
been, comparatively speaking, neglected. 
The simple fact that, with a few excep- 
tions, the cost of the hack sawing ma- 
chines has in former years been only 
from £5 to £10 ($25 to $50) against a 
much higher cost for the other types, fully 
attests the truth of this statement. Prim- 
itive blades sold at about 3d. (6c.) each 
and primitive machines sold for a few 
pounds were good enough for this sys- 
tem. I think that it was the Millers Falls 
Co., which first brought out the hack 
sawing machine, which is known as the 
“Star.” 

This is the simplest and lightest possi- 
ble device for working a saw backward 





Bai 
Fic. 1. ECCENTRIC MOTION FOR TILTING 
THE Hack SAw 
and foreward by power instead of by 
hand. It is not curious that a start should 


be made in this way, but the curious part 
is that this machine, in all its essentials, 
prevails up to the present time. The 
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An outline of the development 
of the power hack saw, with de- 
tails of a recently designed ma- 
chine which has features of in- 
terest. { 


Numerous applications for fu- 
ture possibilities of this type of 
tool. 




















*Abstract of paper read before the In- 
stitution of Mechanical Engineers. 


connecting-rod was made of wood, the 
old hand-saw bow has been maintained 
intact, and the guides were of the most 
elementary character. 
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Fic. 2. SAW-FRAME BEARING SHOWING 


DOUBLE-END FOR GUIDE 


The next hack sawing machine that was 
introduced was, I believe, the style known 
as the “Simplex.” This is more elaborate 


and heavier, the old hack saw-frame giv- 
ing way to something stronger. 


These 





two machines were the forerunners of all 
the present hack sawing machines. 

Another very early pattern of hack 
sawing machine was the “Eureka,” which 
was made by G. Thompson, Son & Co. 
This carefully designed structure has a 
solid base, and a real attempt was made 
to guide the saw straight, the thrust is in 
direct line and the upper guide made 
to extend, so as to admit the large varia- 
tion in the length of the blade being used. 
This was a magazine saw, a long blade 
like the band saw being coiled up and 
brought out for use as the working part 
became worn up. The coil contained 25 
feet. 

One of the latest machines bropghi 
out is the “Milford.” It is fitted with 2 
quick return and a clutch device for lift- 
ing the blade free of the work on the idle 
or return stroke. It has a geared drive 
of 4 to 1 and an automatic stop. In my 
opinion, these four designs fairly illus- 
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Fic. 3. MovABLE WEIGHT TO PREVENT 
VIBRATION 


trate the: progress of the original type of 
hack sawing machine up to a recent date, 
although many others might be men- 
tioned, for instance, the “Racine,” which 
is a compact and strong tool, and the 
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“Marvel,” a strong machine with a posi- 
tive feed. 

Messrs. Herberts, of Manchester, Eng- 
land, were one of the first firms who 
seriously took this matter in hand, with 
the view of making altogether stronger 
machines to do the work quicker and to 
take larger sections. They made saws of 
a capacity hitherto commercially un- 
known, the largest being capable of tak- 
ing 18 by 30 in. They also introduced 
among other things an automatic feed 
for the work, but the most important fea- 
ture of their machines was the eccen- 
tric motion given to the fulcrum of the 
saw frame, shown in Fig. 1, where, every 
twenty strokes or so, the eccentric on 
which the fulcrum of the frame is pivoted 
moved round slightly, thus putting the 
saw at a different angle to its work and 
bringing it on a very obtuse corner. By 
this means it was always working on a 
comparatively small surface, and it thus 
became easier to saw heavy sections. 

The author fully believes that Messrs. 
Herberts were able to cut bars much 
quicker than formerly. For instance, a 4- 
in. bar could be cut in 20 minutes, com- 











LIFT 
LowER THE SAW AT END OF STROKE 


Fic. 4. PUMP AND RAM TO AND 


pared with an hour taken by most prev- 
ious machines. The only disadvantage in 
this method is, in the author’s opinion, 
that when first the eccentric is moved 
the effect on the saw is rather rough, 
but as quick work is often of greater im- 
portance than too great economy in saw 
blades, the merits of the machine were 
rapidly appreciated. I think this firm 
was the first to use a stronger and better 
blade, and they were backed up by the 
Sterling Co., who used tungsten steel. 

Messrs. Herberts have recently con- 
structed a tool in which the blade is set 
at an angle to the guides. This causes 
further pressure on the blade while cut- 
ting, and takes the place of the weight 
to that extent. 

Messrs. Holroyd & Co., of Milnrow, 
also introduced an excellent machine for 
rapid work with the same object in view 
as Messrs. Herberts had, the difference 
being that in the case of Messrs. Hol- 
royd’s machine the bar turned round a lit- 
tle every several strokes, thus present- 
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ing a small surface to the saw, as Messrs. 
Herberts did, with their eccentric mo- 
tion. The advantage of Messrs. Hol- 
royd’s system was that, since the bar was 
continually turning round, it was diffi- 
cult for the saw to run, and the work 
would be approximately as true as that 
produced in a cutting-off lathe. 


ADVANTAGES OF THIS TYPE OF MACHINE 


(1) The comparatively low cost of the 
machine and blade, and the fact that the 
blade can be made any temper to suit 
the work. 

(2) In comparison with the circular 
saw, it will cut any depth that the frame, 
which holds it, will admit of. Extra depth 
does not necessitate extra cost of blades, 
and it will cut any length within 6 in. of 
the length of the blade. A circular saw, 
taking the buss into consideration, will not 
make a cut much deeper than one-third 
of its diameter, and for every extra inch 








Fic. 5. THREE POSITIONS OF A SAW WITH 
6-IN. STROKE CUTTING THROUGH A 
12-IN. BLOCK 
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in depth the saw must be increased 2 and 
3 in. in diameter. It is necessarily fairly 
thick and exceedingly difficult, if not im- 
possible to get quite hard, and if made 
quite hard is, of course, liable to break. 

(3) In many cases the band saw must 
be cut in order to be threaded through 
the work and, like the circular saw, it is 
almost impossible to get it quite hard; 
moreover, it is dangerous to use if it is 
hard. 

(4) Another advantage of the straight 
blade over the circular saw or a lathe 
cutting-off machine, is the narrowness of 
the cut, say 1 in. instead of '4 in. This, 
so far as the circular saw is concerned, 
at any rate reduces the power taken in 
exact proportion to the width to be cut, 
and in both cases it usually saves ma- 
terial enough to pay for the whole op- 
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eration. That is to say, if the material 
saved by the narrow cut as against the 
wide one is taken into account at the 
end of the day, sufficient material will 
have been saved to pay for the whole cost 


of cutting, including establishment ex- 
penses. 
(5) The power taken is about one- 


fourth of that taken by a circular saw. 
One unit will cut 80 superficial square 
inches, which is equivalent to eleven bars 


of 3 in. diameter or three heavy section 
girders, 20 in. by 7% in. 
When once convinced that the straight- 


blade reciprocating machine had great 
theoretical advantages over its competi- 
tors—the circular and the band saw— it 
did not take very long to discover the 
principles on which it must be made: 

(1) The blade must be kept absolutely 
firm and perfectly square with the work. 

(2) It must be strong enough to stand 
all the weight that the tooth will take 
without breaking. 

(3) The blade must be made of the 
highest possible quality of steel with the 
best cutting edge that is practicable. 

(4) The machine must be well designed 
and work the blade without spring or vi- 
bration. 

(5) Since the pressure on the blade 
must be considerable, an absolutely relia- 
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Fic. 6. PUMP AND TANK BELOW 


MACHINE 


ble release on the return stroke must 
be provided. In connection with this, 
the author has found from experiments 
that, unless the weight was heavy, it 
made little or no difference whether the 
blade was released on the return stroke 
or not, but with a very heavy weight 
the blade would be quickly destroyed. 

Taking the points just mentioned seri- 
ally, the blades have not been brought to 
the high quality now described without 
a great deal of pains and trouble on the 
part of the makers, who have been kind 
enough to assist the author in this respect. 
The points which appear to be fairly es- 
tablished are: 

(1) For ordinary work the coarse-pitch 
tooth, not less than 10 to the inch, is the 
best. They cut better, they clear them- 
selves better, and there is better oppor- 
tunity to give side clearance, which is 
specially necessary in the deep blades 
necessary for heavy machines. 

(2) To make the blade strong enough 
to take the weight that the teeth will 
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stand, it is not necessary to do any spe- 
cial tempering for this purpose. If the 
temper is right for the teeth, it is right 
for the back of the blade. 

(3) Extra strength must be obtained, 
not by extra thickness but by extra depth. 
Extra thickness does not help in any way. 
If the blade is 20 per cent. extra thick 
it requires exactly 20 per cent. more 
weight put on to get through the work 
in the same time. Theoretically, the thin- 
ner the blade the better, but in practice 
the deep blades must be made thicker for 
convenience of manufacture, because 
makers find it too difficult to harden deep 
thin blades absolutely straight, and it is 
evident that the deeper the blade the more 
difficult it is to keep the clearance. The 
blades used by the author vary from 4 
in. to 2 in. in depth and from 19 to 16 
wire-gage thick. 

(4) The greatest weight that a tooth 
will take without injury must be ascer- 
tained, and the blade must then be made 
strong enough to take it. This weight 
the author finds at present to be about 
7 Ib. per tooth or 70 Ib. per inch. A 
weight of 210 lb. is therefore put on a 
6-in. machine, which enables it to use 
practically the full capacity of the blade 
up to 4-in. round bar. 

As the machine gets larger the propor- 
tion of weight is increased. Thus, in a 
15-in. machine 700 Ib. is put on, so that 
the machine will use the full capacity 
of the blade when sawing a 10-in. sur- 
face. The proportion is increased in this 
way because it is presumed that the 6-in. 
machine, for instance, will principally be 
doing smaller work, and that the larger 
machines are intended for large work 
which it is important to get through as 
quickly as possible. 


DESIGN OF MACHINES 


In getting out a new design, my ambi- 
tion was to make a reciprocating sawing 
machine in the form of a first-class ma- 
chine tool, on simple and sound mechani- 
cal principles that would utilize all the 
duty that a high-quality straight blade 
was capable of taking. One of the great- 
est faults of the machines so far in use 
is that, following the example of the first 
machine that was made, the guide frame 
is almost universally pivoted on the 
crankshaft, generally by a narrow bear- 
ing, thus insuring liberty to begin with, 
which daily increases with wear. In this 
way was the first essential of a good ma- 
chine missing at the outset. With a loose 
guide the saw would run, make bad work 
and break the blades. To avoid this fun- 
damental defect, the guide frame is 
pivoted on perfectly independent bearings, 
substantial and wide apart. These bear- 
ings have no other work than to guide 
the frame and there is practically no wear 
whatever, Fig. 2. It was found necessary 
to stiffen the machine in every direction. 
The bed was made much wider, a bearing 
being thus given for the bar on both sides 
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of the saw, the guide bars were placed 
wide apart, all the bearings brass bushed 
and ample, and in the case of the larger 
machines a vise was provided on both 
sides of the blade. 

Weights were increased until a 6-in. 
machine weighed 5'4 cwt. and a 15-in. 
machine 25 cwt. These weights were 
found necessary to make the machine 
perfectly firm and free from all vibra- 
tion. Since the weight used on the blade 
was so heavy, it became necessary to 
adopt a convenient method of applying 
this from zero upward. This is done by 
sliding a weight on a bar which runs 
from the extreme end of the frame to a 
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a nice adjustment which is quite beyond 
the capacity of the boy in attendance. 
Experiments have shown that it was es- 
sential that the saw should be lifted off 
its work and put down again accurately 
at the extremes of the stroke. If this be 
not done, either the output is seriously 
interfered with or the blade is injured. 
Ultimately to deal with all these points, 
a 4-function hydraulic ram (to be de- 
scribed later) was used on all the larger 
machines. This was first brought out in 
the form of the simple ram, as shown in 
Fig. 4. Here an eccentric set in time 
with the crankpin on the crankshaft 
works a little plunger in connection with 





Fic. 9. RACK ARRANGEMENT FOR 
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Fic. 10. SHAPING MACHINE SAW 


point well behind the fulcrum of the 
swing bracket, in which position it bal- 
ances the weight of the guide-bars and 
frame. In the heavy machines this 
weight is adjusted by a quick pitch-screw, 
Fig. 3. 

Having such a heavy weight to deal 
with, it was next necessary to prevent 
the breakage of the machine in case the 
blade should break, and so long as the 
usual small boy was to manipulate this 
machine it also became necessary to lift 
the weight by power. A perfectly re- 
liable release was also required on the 
return stroke of the blade. This latter is 
a difficult or impossible thing to provide 
for satisfactorily by purely mechanical 
means, as the plane of the saw varies at 
every stroke, so that a rack-and-catch ar- 
rangement is unsuitable. The clutch 
principle used on some machines is also 
unsatisfactory, as it constantly requires 


the dashpot. This plunger comes down 
and closes the little port A exactly at the 
end of the stroke, thus gently lifting the 
frame sufficiently off its work on the re- 
turn stroke and letting it gently down 
again, and, as soon as the working 
stroke begins, leaving the full weight on 
the blade. There are no complications 
and no wear in this device, as both pis- 
tons are simply made a good fit and 
worked in oil. A foot-valve is provided 
to let the oil in when the frame is lifted 
by hand. It was found to perform per- 
fectly the function it was designed for. 
Modifications very quickly followed to 
make it useful for other purposes. The 
port was made small enough to convert 
the largest cylinder into a dashpot and 
thus make it impossible for the frame to 
fall, as it could only be lowered as fast 
as the oil could be pressed through the 
small hole, about .'. in. diameter in the 
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case of the smaller machines. Soon after 
this, the ram was made to perform four 
functions by introducing a 4-way cock. 

It is difficult to follow the exact action 
of this ram, but it will perhaps be suf- 
ficient to point out that this pump is pro- 
vided with a 4-way cock with ports so 
arranged that when the handle is in the 
horizontal or working position it relieves 
the blades on the return stroke. When 
upright it lifts the whole frame right off 
the work to any required height, the 
relief-port being provided to prevent it 
lifting too far. When in the third posi- 
tion it holds the frame in the position it 
happens to be in. When in the fourthit lets 
the frame gently down whether the ma- 
chine is standing or not. This last posi- 
tion is useful, as in its simple form this 
ram can only let the frame down when 
the port is uncovered, which it seldom is 
when the machine is standing. 

The stroke is from 5 to 8 in. The 
longer stroke adopted in the larger ma- 
chines was not found necessary to get 
rid of the swarth, but simply because it 
was found advisable to reduce the strokes 
per minute, as the lengths of the frames 
increased, the momentum given by the 
small relief-lift becoming too much. 

The question of the relative length of 
the blade to the stroke and diameter of 
the bar is interesting. A long stroke 
should be avoided, as it entails a corres- 
pondingly long saw blade as well as a 
more cumbrous machine. If there is no 
lift on the return stroke the stroke must 
be as long.as the section cut, in order to 
get rid of the swarth. Fig. 5 shows a 
12-in. section being cut with a machine 
having only a 6-in. stroke. The middle 
part of the blade (shown black) has no 
opportunity of getting rid of its swarth, 
and will therefore take the greatest part 
of it backward and forward. With a 
sufficient lift on the return stroke, how- 
ever, the swarth is dropped and raked 6 
in. forward on the cutting stroke, and it 
is thus only necessary to make the teeth 
deep and large enough to hold the 
swarth created in two strokes. 


LUBRICATION 


The lubricant used for saw blades is 
soap-suds, and great attention has been 
paid to the pump and tank connected 
therewith. The fact that the swarth 
made by the saws is exceedingly fine and 
that it is very much more difficult to make 
a pump to wear well with the suds than 
it is with oil, necessitates very careful 
provision to keep the swarth away from 


the pump and to make the pump 
as durable and as easy to re- 
pair as possible. Fig. 6 shows the 


arrangement of tank and connections. It 
will be seen that the suds are first col- 
lected by a recess in the bed, and are 
drained at the front end, which is farthest 
away from the swarth, which is carried 
back by the blade which works on the 
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return stroke. The suds are then con- 
veyed through an open trough to a tank 
placed at the back end of the machine. 
This tank is divided by two weirs (if 
they may be so called) into three com- 
partments. The first weir comes to the 
top of the tank, leaving a space of about 
1 in. at the bottom for the suds to pass 
through into the next chamber. This is 
done to prevent very light swarth on the 
top of the suds being washed over. The 
suds then go over the top of the second 
weir into the pump chamber. 


LUBRICANT PUMPS 


The first thing that appeared important 
in connection with the pump was that it 
must be placed under the level of the 
water to avoid constant priming. Wing 
pumps were adopted as being the most 
satisfactory, but the best the author 
could obtain were of such a construction 
that they would not wear well or long 
with suds. The simple pump ultimately 
adopted is shown in Fig. 7. In this pump 
a by-wash is provided, not with a sep- 
arate valve, but simply by making the 
wings of the pump taper against the pres- 
sure so that, when a full discharge is not 
required, the pressure of the suds will 
press these little wings back. 

The cover, instead of being screwed in, 
as it often is, is simply fastened on with 
screws so that the barrel can be re-bored. 
But perhaps the most important feature 
of this design is that both wings go right 
through the head of the spindle, and thus 
get an ample bearing. In these wings 
there are two little slots of such a 
length that one spring put in the middle 
will press up the wings on each side. 
The advantage of this is obvious as com- 
pared with the old method where the 
wings met in the middle, thus leaving 
but a very little bearing. The gradual 
wearing of this bearing caused friction 
and the destruction of the pump. The 
spindle of the author’s pumps is case- 
hardened. The new pattern of pump has 
been found to be very efficient. 


RESULTS 


The result of all these improvements 
is that sawing can be done practically 
true, say to a hundredth part of an inch 
in a 6-in. bar, and mild steel can be cut 
at a speed, roughly speaking, varying 
from 1 in. to 2 in. square per minute. 
The breakage of the blade is exceedingly 
rare, and those of the best quality will 
often last several days. 

The machines are made in_ several 
forms. The single sawing machine is 
constructed for sawing pieces of large 
dimensions quickly and correctly. An- 
other variety is a machine for cutting 
tramway rails in position. This machine 
rests upon two angle irons, which in their 
turn rest upon the two rails. It is only 
necessary to disturb the pavement for 
the frame. The main features of the ma- 
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chine are standard. It makes a straight 
clean cut through the rails, no matter 
how hard, in about twenty minutes, and 
one blade will make from about twelve to 
twenty cuts before it is worn out. The 
multiple saw, with blades arranged as 
in Fig. 8, is specially designed to cut off 
blanks for dies and similar duplicate 
work. By a rack arrangement, Fig. 9, 
these blanks can be cut as thin as ys in.; 
with the more usual arrangement of ad- 
justable frames, shown in Fig. 8, they 
can be cut from 54 in. thick to the ca 
pacity of the machine. 

What is called the shaping machine, 
Fig. 10, is another variety. This machine 
is provided with a table like a shaping 
machine on which the work is placed. 
By this means the work can be brought 
to the required position under the blades. 
Two blades are provided which can con- 
veniently be adjusted in alignment from 

in. apart to the full capacity of the 

machine, usually about 5 in. It is more 

particularly useful for cutting out joints 

of all sorts, splitting brasses, and so on. 
THE RUNNER SAW 

Another variation of pattern is the run- 
ner saw. This is specialy-designed to cut 
runners off steel castings, which are 
bolted on the front or the side of the 
table. The whole head is made to tra- 
verse a foot sidewise so as to reach the 
runners; it can also be lifted and put 
forward on the bed if necessary. The 
saw is brought on one side of the guides 
so that it will cut runners quite flush 
to the casting where the saw holder does 
not foul. In the few cases where it 
would foul, it would cut flush within 7 
in. The hard blades that can be worked 
with this machine make this method com- 
pare favorably in many ways with the 
circular or band sawing machines. 

Another variety which is in course of 
construction is a machine for sawing out 
webs of crankshafts. Here, as in the 
shaping machine, there are two blades, 
but the table is stationary, the crank- 
shaft being bolted down on blocks to the 
correct position under the blades. A hor- 
izontal biade is also provided for cutting 
out the bottom of the crankshaft. This 
third horizontal blade works independ- 
ently of the two vertical ones; the frame 
of this is constructed to hold a square 
file as well as the saw blade. 

The operation follows: The crankshaft 
must first have one hole drilled in it, 
say 1'4 in., or 1 in. diameter. It is 
then bolted down on the blocks in posi- 
tion underneath the two vertical blades, 
and these blades are set to work. The 
file is threaded through the hole and 
attached to the horizontal frame and the 
hole filed out approximately square at 
the bottom. To accomplish this, the 
lower frame is attached to a table which 
can be raised and lowered by hand. 
There is also a hand-traverse in the hori- 
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zontal direction. The table is provided 
with a counterweight so that the filing out 
of the hole can easily be manipulated by 
the two hand-traverses mentioned. After 
the hole is filed sufficiently square, an 
operation of a few minutes, the file is 
withdrawn and the blade threaded through 
instead. The horizontal blade is then put 
augomatically to work. It is provided 
with a 4-function automatic ram, like the 
other, and works independently and pre- 
cisely on the same system. There is us- 
ually so much less to saw horizontally 
than there is to saw vertically that the 
horizontal work will probably be finished 
some time before the vertical. When 
this is the case, the horizontal blade is 
removed and the frame drawn out of the 
wav of the vertical saws before they ap- 
proach near enough to foul. It will be 
thus seen that in the manipulation of 
the horizontal blade there is no time lost. 
A 9x9-in. crankshaft web may thus be 
sawn in 60 minutes to an accuracy of 
'/,, using about 2 hp. The outside of the 
webs can also be sawn at another opera- 
tion, thus saving much valuable time 
afterward on an expensive iathe. 

In conclusion, the author would like 
to state that he has simply been trying to 
trace the development of a most useful 
tool so far as it has gone. 








Using Two Chucks in the 
Screw Machine 
By S. NEVIN BACON 


Lest wonder might be expressed at the 
possibility of using two chucks in the au- 
tomatic screw machine, it should be un- 
derstood at the start that the extra chuck 
is of special design and is mounted on the 
front slide, where it is used to hold the 
work for extra operations after it is cut 
off. 

One way of making these holders is 
shown in Fig. 1. The holder consists of a 
block of machine steel, bolted to the front 
cross-slide, the hole a being bored in this 
block to hold the piece which is gripped 
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by the lever b. This holder is suitable for 
the work, which is described below, but 
other designs of cross-slide chucks would 
be necessary for different work. The 
hole a can be made to carry a bushing, so 
as to interchange for the different diame- 
ters of work. 

Some of the work performed by this 
method is seen in Fig. 2. There are many 
other cuts which can be made in the same 
way. Those shown are all milling cuts 
except the one at a, which is a row of 
drilled holes. It is necessary to bottom 
the work when it is pushed into the chuck, 
so as to have a solid wall to take the 
thrust of the turret tools. For this rea- 
son the piece cannot be fed from the 
spindle into the cross-slide holder, but 
must be held in a turret holder while it 
is being cut off, after which it is trans- 
ferred to the cross-slide holder, an op- 
eration that requires very little extra time. 

Many unusual operations can be per- 
formed with one of these work holders 
mounted on the front or back slide. The 
holder is practical and cheap to build. 
Referring to Fig. 2, the piece a has the 
first hole drilled after the piece has been 
transferred to the cross-slide holder, after 
which the drill is withdrawn and the 
cross-slide moves forward to have the 
second hole drilled, and so on. The drill- 
revolving attachment is used for this 
work. 

To mill the cuts in the pieces c and d 
an end mill is used, and the turret dwells 
while the work is fed against the cutter 
by a forward movement of the cross-slide, 
but for the piece shown at e the turret 
cam withdraws the mill when the end of 
the slot f is reached, and the cross-slide 
moves forward for the hole g to be bored, 
when the turret again dwells and the 
cross-slide continues its forward move- 
ment to finish cutting the slot. This is 
done in preference to starting the milling 
cut at A, which would necessitate feed- 
ing the work to the cutter by use of the 
cross-slide spring, which withdraws the 
cross-slide. 

The usefulness of the cross-slide chuck 
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is shown to advantage on such work as 
that at a, Fig. 3. After the hole is drilled 
and the piece is cut off, the cut across 
the end is milled. This cut, as shown, is 
on a radius. When pushing the piece in 
the holder shown in Fig. 1, it slides eas- 
ily into the hole at c, and engages with 
the lever, forcing it out and stretching the 
spring d. Also the end of the piece pushes 
back the sliding plunger e, which, togeth- 
er with the spring f, is used to eject the 
piece, which is released by a bracket fast- 
ened in the same location as the slotting 
attachment. This bracket opens the lever 
by coming in contact with the surface g. 
The lever is needed only to prevent the 
work from turning. When the piece 
pushes in the plunger c it bottoms at A. 

The order of operations for a, Fig. 3, 
and the cams, are shown in Fig. 4. Just 
before cutting off the piece previous to 69 
on the cam circle, the piece is grasped by 
a holder in the turret, and from 69 to 72 
this turret holder withdraws with the 
piece to allow the chuck to come forward 
with the front slide; the cam lobe for op- 
erating this slide is shown in dotted lines 
from 72 to 79 on the cam circle, also the 
lead cam lobe for pushing the piece into 
the chuck is shown from 72 to 79. 

The turret is now revolved and brings 
the milling cutter into place. This cutter 
is operated by the lead cam from 81 to 
98. Note that it is allowed to recede and 
is then fed forward again while the front 
slide cam has been feeding the work to 
the cutter. This combination forms the 
radial cut at c, Fig. 3. 

To mill the wide cut in the piece 5b, 
Fig. 3, would be very difficult with a 
wide cutter, but by carrying the work on 
the cross-slide, a narrow cutter with side 
clearance may be used, starting to cut at 
one side of the work, which is fed 
against it. 
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Order of Operations at 600 Rev perMin.& 1200 Rev.perMin. Spindle Speed 


1200 600 Hurdre ths 
Feed Stock to Stop le 3 
Revolve Turret l2 3 
Drill 0.640 at 0.0052 123 60 15 
Cutott 0.477 at 0025 192 48 
Transfer Piece to Chuck 40 10 
Revolve Turret le 3 


Mill 0875 at 2003 =293 Revolutions at 2600 64 4 
Revolve Turret —@ 8 
Tota! 400 1/00 
Time for one piece 40 Seconds. Gross Product 900, Gears 60 Driver, 
60 first on Stud, 54 Second on Stud, 72 Driven 
Maximum Surface Speed of Stock 137 Ft. per Min 
” ” ” ” Drill 7 ” ” 
” Mill Cutter 130Ft per Min. 


Fic. 4. CAMS AND ORDER OF OPERATIONS 
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Induction Motors in Machine Shops 


The increasing use in metal-working 
plants of squirrel-cage induction motors 
has been brought about by their adapta- 
bility of three classes of service: 1 
Operating short lines of shafting from 
which various tools are belted in groups. 
2. Driving constant-speed machines, such 
as shapers. 3. Furnishing the power for 
tools requiring only such variation in 
speed as can be economically effected by 
mechanical means. 

There are a number of factors influ- 
encing, wherever possible, the selection 
of induction motors of standard type. 

1. In most plants of any size power is 
now generated as alternating current; 
therefore, it can be utilized in induction 
motors either directly or through the in- 
termediary of static transformers; where- 
as in changing to direct current a motor- 
generator set or rotary converter needs 
to be kept in operation, with the expense 
and loss of power resulting therefrom. 

2. The motor is extremely simple in 
construction, having no rubbing surfaces 
or other points of contact except at the 
bearings, therefore the cost of mainte- 


INDUCTION MOTOR ON PLATFORM FAST- 


ENED TO WALL AND CEILING 
nance and attendance is far less than for 
any other type. 

3. It starts under load, even when a 
relatively high starting torque is required. 

4. It runs at approximately constant 
speed, regardless of load, with only a 
slight drop between no load and full load; 
and if the load is suddenly thrown off no 
racing can occur. 


5. The voltage in the rotating part is so 


low that insulation breakdowns do not 
occur. 
6. The absence of commutator or 


brushes eliminates any sparking, flashing 
or burning, thus reducing the fire hazard. 
7. They can be installed on the ceiling 





By S. R. Stone 
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Adaptability, and factors in- 
fluencing the selection of induc- 
tion motors in the machine 
shop. Their simplicity and rug- 
gedness have led to some abuses 
that necessitate pointing out im- 
portant features in their instal- 


lation and care. 




















or in places not readily accessible, being 
readily adapted to distance control. 

In fact, with the exception of variation 
in speed, they have all of the advantages 
and none of the defects of the shunt- 
wound, direct-current motor, with other 
merits peculiarly their own. 

Their very simplicity and ruggedness of 
construction, however, have led to abuses 
from operators in the way of lack of 
proper attendance. The following obser- 
vations are, therefore, made with the ob- 
ject of calling attention to some of the 
features of installation and care that are 
often neglected. 


IMPORTANT FEATURES IN THE CARE AND 
INSTALLATION OF INDUCTION MOTORS 


Induction motors, as ordinarily fur- 
nished by the makers, are assembled for 
floor or pedestal mounting. If it is de- 
sired to place them on side wall or ceiling, 
this should be specified, so as to have the 
end housings, oil cups, etc., arranged ac- 
cordingly. 

The location of a motor is usually de- 
termined by that of the machine or shaft- 
ing it has to drive; but if there is any 
choice in the matter, a place where there 
is good ventilation and freedom from 
dust and moisture should be selected. 
The equipment of a machine usually in- 
cludes slide rails, to permit of adjust- 
ment in position. When these are placed, 
it should be seen that the supporting sur- 
face is absolutely even, so that the ma- 
chine rests properly on them. 

If a belt is used, this should run to the 
center of the pulley so that the rotor will 
not be forced out of its central position. 
When properly lined up, the rotor should, 
when running, oscillate freely in its bear- 
ings. There is no need of running with 
a tight belt; the belt tension should be 
just sufficient to avoid belt slippage; any 
greater tension puts an unnecessary strain 
on the belt and bearings. 

In case the motor is geared, see that the 
distance between the centers of the gears 
is correct, and that the pinion meshes 
properly with the gear. Slowly rotate 
the rotor and pass a thin piece of paper 
through the gears; the paper should show 
an even pressure across the full width of 
the tooth. 





If the motor is small, use inclosed type 
fuses in connection with the starter, or, 
with the larger motors, use circuit break- 
ers. Fuses that are not out during start- 
ing should have current capacity at least 
2'% times that of the motor. 

Trace all circuits, and be sure all con- 
nections are according to the proper dia- 
gram before attempting to start a motor 
for the first time, as a wrong connection 
may result in burning out a part of the 
starter. 

While the smallest induction motors 
can be safely started up by simply clos- 
ing the line circuit, thus requiring no 
auxiliary apparatus; for those of, say 5 
hp. and larger, full applied voltage would 
cause an undesirable rush of current, re- 
sulting in large fluctuations in line volt- 














Motor SUSPENDED FROM 
CEILING 


INDUCTION 


and perhaps interfering with the 
proper working of other apparatus con- 
nected to the supply mains. 

At standstill, the rotor acts as the 
short-circuited secondary of a static trans- 
former, and the large rush of current that 
results from full applied voltage may 
damage the windings. It is necessary, 
therefore, to provide means for applying 
a reduced voltage at starting, and for 
changing over to full voltage after the 
motor has come up to speed. This is 
done by means of an auto starter. 

Such starters are made in a number of 
different types and sizes to suit a wide 
range in voltage and output of the motors. 


age 
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The design and details of construction 
differ, but in all cases they comprise the 
essential elements of two single-coil- 
transformers, for reducing the voltage, 
and a switch for changing the connections 
between line, transformers and motors. 

At starting, the switch connects the 
transformers to the line, and the motor to 
the transformers, the motor being tapped 
in a point that gives a voltage suited 
to the conditions under which it has to 
start. On the running position, the motor 
is connected directly to the line, and the 
circuit, through the transformers, is 
broken, so that no current flows through 
it during the regular operation of the 
motor. The two transformers are each 
provided with taps, and by adjusting the 
tapping-in point the voltage, at starting, 
can be varied. 

Starters are usually arranged to open 
the circuit in passing from starting to 
running, having only one starting point. 
They are designed so that it is impossible 
to move from “off” to running without 
passing through the starting position, or 
to introduce the starting connections in 
moving from running to “off.” 

The handles of most starters are moved 
in a clockwise direction to start and stop 
the motor, and can only be moved im the 
reverse direction to return, if desired, 
from starting to “‘off.” 

The practice of stopping and starting a 
motor by throwing the power off and on 
is an extremely bad one. It results in 
burned contacts, and is sure to lead to 
trouble with the starter. When the start- 
ing handle has been placed on a starting 
position it should be allowed to rest there 
for a short time, and then moved quickly 
to the next starting position or to running, 
as the case may be. 


CARE OF THE BEARINGS AND HEATING 


Motors are usually tested by the manu- 
facturers under all conditions of load that 
can reasonably be expected to be imposed 
upon them, as well as for heavy tem- 
porary overloads. It is customary to run 
them at the factory long enough to make 
sure that the bearings are satisfactory. 
If the motor is properly set up there 
should be no trouble with the bearings, 
but in case they show signs of heating, 
the cause ought always to be looked for 
at once. 

In setting up a motor the oil 
should be carefully inspected to see that 
no dirt has gotten into them during ship- 


wells 


ment. If it is found that the oil wells 
have become dirty, they should be blown 
out, and, if very dirty, washed out with 
gasoline. After making sure that they 


are clean, fill them with a good grade of 
mineral oil, preferably dynamo oil that 
is easy flowing and readily carried up by 
the oil rings. The use of graphite or 
similar lubricants is not desirable, as it 
clogs the oil ducts, and interferes with 
the operation of the oil rings. 

Sufficient oil must be kept in the bear- 
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ings at all times so that the rings will dip 
well below its surface. When the motor 
is first started examine the rings to see 
that they revolve and carry up oil. Ex- 
amine the oil occasionally, and if it shows 
any signs of dirt or grit draw it off and 
replace with a fresh supply. 

Some of the most common causes of 
hot bearings are as follows: Poor grade 
of oil; grit and dust in the oil well and 
bearings; foreign particles in the oil 
grooves stopping the circulation of oil; 
oil well not full; too tight or too heavy a 
belt; too much end thrust on the rotor; 








INDUCTION MoTorR SUPPORTED ON A 


WALL BRACKET 


sprung shaft; babbitt worn down or badly 
cut. The bearing surface in most motors 
are of ample area, and experience has 
shown that practically all trouble is due 
to faults either in the setting up of the 
machine, or in operation, rather than in 
the design or manufacture. 

The bearings of induction 
should be given special attention, and, if 
possible, inspected daily. The air gap 
between stator and rotor is necessarily 
small in motors of this class, and an un- 
due amount of wear in the bearings may 
allow the rotor to rub on the stator. The 
air gap between the stator and rotor 
should be examined frequently, and, if 
there is danger of rubbing, the bearings 
should be replaced by new ones. On 
some of the larger sizes of induction mo- 
tors the bearings are made adjustable, so 


motors 
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that the rotor can be shifted to secure < 
uniform air gap, but for the smaller sizes 
it has ordinarily been found more satis- 
factory to renew the linings than to go 
to the expense and complication of ad- 
justable bearings. 

While, as previously intimated, these 
motors will run with a minimum of at- 
tention, they should not on that account 
be neglected; neither should dust and grit 
be allowed to accumulate around the 
windings or bearings. Wipe the motor 
thoroughly at regular intervals, and blow 
out the dust from al) parts. If the motor 
has to operate in a damp place it is a 
good plan to occasionally give the pro- 
jecting parts of the stator coils a coat of 
waterproof insulating varnish. Pay spe- 
cial attention to the bearings, and do not 
allow the oil in the oil wells to become 
dirty. 


THE HEATING OF MoToRs 


All motors become more or less warm 
after running for some time. Most are 
designed to carry full load continuously 
with a temperature rise not exceeding 
40 deg. C., or 72 deg. F. Should a motor 
feel hot to the touch, there is no occa- 
sion for alarm, because the core and 
windings may feel quite hot, and still be 
well below the allowable temperature rise. 
But if any excessive heating is noticed 
the cause should be looked for at once. 
It may be that the motor is overloaded, or 
that the voltage applied to the motor t-r- 
minals is considerably higher than nor- 
mal. 

If an induction motor is loaded beyond 
a certain point it will stop, or “pull out.” 
In most standard 60-cycle type machines, 
2 to 2'% times full load torque can be 
carried before the pulling-out point is 
reached. With 25-cycle motors the limit 
is from 2'; to 3 times full load torque. 
In both cases it is assumed that full volt- 
age is maintained at the motor termina!s. 
Of course, these large torques can be 
carried only for very short intervals, but 
if a motor is supplied with full line voit- 
age it will stand these momentary over- 
loads without pulling out. If a motor 
pulls out it should at once be examined 
to see that it is not overloaded. 

Examine the bearings and air gap to 
make sure that there is no rubbing be- 
tween rotor and stator. It may be that 
the stoppage is due to abnormally low 
voltage. The torque exerted by an induc- 
tion motor decreases as the square of 
the applied voltage; consequently a com- 
paratively small drop in voltage produces 
a large decrease in torque, and, if the 
motor happens to be carrying a heavy 
load at the time the decrease in voltage 
occurs, it may come to a standstill. To 
obtain the best service from an induction 
motor, it is very important that full volt- 
age be maintained. It is much better to 
have the voltage a little on the high side 
than on the low. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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Improved Method of ‘lTurn- 
ing Bevel Gear Blanks 


This method of turning blanks has been 
used with great success at our factory 
enabling us to turn them at the rate of 
nine minutes each. The roughing cutter 
is shown in Fig. 1. 

The wheel being operated upon is 
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usual method of turning from the cross- 
slide, is that we can take a heavier chip 
and by employing two operations obtain 
a perfectly smooth surface. We can use 


the same heads for a variety of gear 
sizes, the only change being readjust- 
ment to suit the varying angles of the 
bevels by grinding the cutters. 

Greenock, England. 
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Fic. 2. FINISHED OPERATION 
shown at A: B 1s the bevel turn- A Proposed Thread Gage 
ing heac; C is .he adjustable screw To s 7 or oe 
plate for the tools; D is the a- oO suggest a thread gage on the lines 


justable screw for the boring and coun- 
terboring bar; E is the boring, counter- 
boring and facing bar; F shows the bevel 
turning cutters; G is the counterboring 
and facing cutter; H is the boring cutter 
for the bore of the wheels. The wedge 
for the cutter H is shown at /; J are the 
binding screws for the cutters F; K is the 
sliding key for bar B. It will be secn 
that the cutters F are staggered. Tuis 
distributes the strain of the cut and also 
breaks up the chips. The holder B is made 
with the shank to suit the turret of the 
automatic where it is intended to be used. 
The back angle of the gear is turned in 
the usual manner from the cross-slide. 
The finishing tools are shown in Fig. 2, 
the only addition there being the span- 
ner L. 


The advantage of this method over the - 


of the old wire gage is liable to cause 
one to be looked upon with ridicule by 
the champions of the micrometer; but 


A tool that will measure bolts or taps 
across the bearing surfaces of the threads 
accurately and instantly, say from the 
smallest size up to ™% in., ought to be 
a convenience, if it can be made. 

The idea that has come to my mind is 
a gage made of three pieces, as shown 
in Fig. 1, and in two sections, as shown 
enlarged in Fig. 2. If the idea is good 
(and I am egotistical enough to think it 
is) the question will be: Can it be made 
to see if it tests out? And can it be 
manufactured so as to sell at a fair 
price? If somewhat imperfect, it could 
be calibrated from standard sizes; but 
that would not do for a manufactured 
article. -I think one beaury about it 
would be that the measurement would be 
taken from the two sides of a thread at 
the center on one side, and from the two 
sides of a space exactly opposite on the 
other side. 

I am positive it would be a convenient 
gage to use and rather sanguine that it 
would indicate accurately enough to meet 
the machine-shop requirements; but as to 
the possibility of making the tool within 


a reasonable price, I am not so sure. 
That is up to the manufacturer. The 
packing piece between the two plates 


would be a duplicate of the single arm 
on the opposite side. If the calipering 
edges were rounded it would add to the 
durability, but complicate the construc- 
tion. 

In a shop where the range was from 
¢ in. td 1 in., I believe one of these 
would be found extremely handy. Or, if 
more accurate work was demanded, a 
slimmer taper would help. I hope some 
one will have faith enough to try it, or 
some one else be so sure it won’t do that 
he will make one to prove it. 

Syracuse, N. Y. JOHN E. Sweet. 
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PROPOSED THREAD GAGE 


the wire gage was a handy tool, and has 
been discarded not so much on account 
of its lack of accuracy as from the adop- 
tion of the wire numbers. If the tool is 
used to determine whether a thing is right 
or wrong, it is as reliable as any measure, 
and, if limits of error are indicated, it 
wou!d do that. 





Molding a Cylinder in a 
Hurry without a Pattern 


The breaking of a cast-iron cylinder 
caused the shutting down of one depart- 
ment of a large manufacturing plant. 
This department had been running over- 
time in order to catch up with the work; 
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a delay at this time meant a serious lqss. 

An example of what can be done in a 
jobbing foundry in a limited time and 
without the aid of a special pattern is 
shown in the cut herewith. 

The pattern A happened to be on hand 
in the foundry and this was used in mak- 
ing the mold. The part of the pattern 
measuring 13 in deep and 2334 in. diam- 
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eter was used. The dimensions of the 
cylinder casting wanted was 13 in. deep, 
18 in. inside and 24'4 outside diameter. 

The diameter 2334 in. of the pattern 
was increased to 24'4, the required size, 
by wrapping tarred paper around the out- 
side of the pattern. 

Round iron flasks B, C, D and G were 
used. The flask B was filled and rammed 
even with the top, the pattern was laid on 
top and in the center of the flask. The 
flask C was placed on the flask B and 
filled with sand, D was placed on C and 
the filling of the mold continued to the 
top of the flask and pattern. 

This is the parting shown at E in pat- 
tern A. This completes the molding of 
the outside ring of sand. 

The pattern is lifted out of the mold 
as shown in Fig. 2, leaving a space 13 in. 
deep and about 24'4 in. diameter. 

To make the center core or body of 
green sand, an ordinary iron flask was 
used, which was 4 in. deep by 18 in. 
diameter inside. This was lowered into 
the mold until it rested on the top of the 
sand in the flask B and in the center of 
the ring of sand X. Sand was filled in 
and swept even with the top of the flask. 
Three small wooden blocks about 1'% in 
square and 3 in. long were placed on top 
of the sand near the flask and spaced 
about equally around the circumference 
as shown in Fig. 3. The flask was drawn 
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up to the top of these gage blocks and 
sand was tucked in around the circum- 
ference of the mold. This prevented the 
flask from falling back during the filling 
of the center of the mold. The raising 
of the flask to the top of the gage blocks 
and the filling of the mold with sand was 
continued until the top was reached, thus 
completing the body of sand forming the 
center of the mold. 

A vertical half section through the 
center of the mold and flasks, also a half 
section of the flask G dotted in position 
ready for starting the center body of sand 
is shown in Fig. 3. 

The pattern after being lifted out of 
the mold is shown in Fig. 2, and the 
cope flask ready to be lowered down 
onto the drag. The closing and finishing 
of the mold is shown in Fig. 1. 

In Fig. 3 it will be seen that the drag 
is made in three flasks B, C and D. The 
center and bottom is one body of sand in 
and supported by the flask B, and the 
outer circumference of the mold is 
formed in two separate flasks C and D. 
These flasks are lifted away from the 
flask B, thus leaving every part of the 
mold open and easily reached to make 
repairs, etc. 

B. M. TooHeY. 

Lemont, III. 








Press Frame Calculations 


In recent years a number of articles 
have appeared in the AMERICAN MACHIN- 
ist upon the calculation of the stresses 
in a press frame. In nearly all these 
articles the stresses have been calculated 
upon the ordinary theory of bending, 
which makes no allowance for the initial 
curvature of the beam, and so is not 
Strictly applicable to the case of a press 
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frame or a crane hook where the initial 
curvature is comparatively great. 

The problem of the stresses in such 
curved beams was investigated in 1904 by 
Prof. Karl Pearson, F. R.S.,and myself, 
and the theory then advanced formed the 
subject of an exhaustive article by Prof. 
W. Rautenstrauch in the AMERICAN MA 
CHINIST, Vol. 32, Part 2, page 615, in 
which it was shown that the new theory 
in the case of crane hooks gave results 
agreeing much more closely with ex- 
periment than the ordinary theory. In 
a paper before the American Society of 
Mechanical Engineers (1910) Professor 
Rautenstrauch outlined the application of 
the new theory to the case of press and 
machine frames. 

In order to facilitate the calculation by 
the new formula, which is rather com- 
plicated and very troublesome for prac- 
tical application, a series of calculations 
was made for rectangular beams. The 
results were published in the Engineer 
of April 19,1912, in the form of correct- 
ing factors by which the stresses, as 
found by the ordinary bending theory, 
should be multiplied to give the stresses 
according to the more accurate theory. 
Fig. 1 shows the values of these correct- 


>» 


, , R 
ing factors for various values of a 


where 

R = Radius of curvature of centroid 

line of beam, 

d = Depth of beam. 

In the present article it is proposed to 
show how, by the aid of this figure, press 
frames can be designed with fair accu- 
racy on the new theory as easily as by 
the ordinary bending theory. If P, Fig. 
2, is the load applied at a distance / from 
the centroid line of the section and 

A = Area of section XX of the frame. 


of section 


I| 


k = Radius of gyration 
about the centroid. 
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I = Moment of inertia of section about 
the centriod. 


di = Distance from centroid to inside 


edge. 
de = Distance from centroid to out- 
side edge. 
then the direct stress over the section is 
P ‘ : , 
7 and the tensile and* compressive 
stresses due to bending (on the ordinary 
Md Md . 
theory) are / and — respectively. 


Then putting M= Pl and 1 =—Ak* we 
get: 
Combined tensile stress = 


P ldi 
t=4(i+p (@) 
Combined com pressive stress = 
Pgld 
c=4 (Ge —!) (2) 


To apply the new theory we should 
find the correcting factors for inside and 


outside; suppose these are a, ade re- 
spectively; then we should have: 
Corrected combined tensile stress = 
P at ld 
‘= (1 3 
A + k? (3) 
Corrected combined compressive stress = 
P facld. 
? i ( k2 1) (4) 


It should be remembered that the values 
given for the correcting factors are 
strictly true for rectangular sections but 


R 


the error will be small for values of d 
greater than | and the error will always 
be found to be on the side of safety. 


A NUMERICAL EXAMPLE 

As an extreme case take the section 
shown in Fig. 3 which was given in Pro- 
fessor Rautenstrauch’s paper previously 
referred to. 
We have 

A = 212 in inch units, 

k* — 68.56 in inch units, 

1 = 38.56 in inch units, 

R = 16 in inch units, 

d+ = 8.56 in inch units, 

d — 28 in inch units, 

P = 90,000 Ib. 


Therefore 
R 16 0.57 
d 28 
this is about as small a value of & 


d 
as can occur, and is just out of the range 


of the curve in Fig. 1, but by calculation 
we get the correcting factor ay = 4; on 
the ordinary bending formula therefore 

_ a nf 38.56 X 8.56 

68.56 

2450 lb. per sq.in. 
on the corrected formula with the ap- 
proximate correcting factor obtained from 
Fig. 1. 


90,000 
1 — 20.001 (1 44x 


38.56 X 8.56 ) 
68.56 
8602 lh. per sq.in. 
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on the formula worked out by Profes- 
sor Rautenstrauch (a more troublesome 
calculation). 

t = 8500 Ib. per sq.in. 

In the above example we see the large 
discrepancy between the stress on the 
ordinary, and that on the corrected 
theory, and notice that the approximate 
treatment of the latter gives results 
which are close enough when we take 
into consideration the necessary uncer- 
tainties in the case of press frames. As 
already indicated, the discrepancy be- 
tween the stresses calculated as the or- 
dinary bending theory and _ corrected 
stresses is about as great in the example 
given as will ever occur. 


AN IMPORTANT CONSIDERATION 


There is one point that should not be 
overlooked in the calculations for press 
frames; that is, that the safe working 
stresses adopted should in the case of 
cast iron be based upon tests made by 
transverse breaking rather than by break- 
ing by tension. 

It is well known that, owing to the 
fact that cast iron is not a truly elastic 
body, its calculated stress at fracture by 
bending does not agree with that ob- 
tained for a piece of the same material 
in tension. As a result of this, higher 
working stress may be used for cast iron 
in tension for beams than for direct 
stress. 

If, as is common in most of the text- 
books and articles on the subject, we 
use a tensile working stress for press- 
frame calculations based upon tensile 
tests, then the error involved in the ap- 
plication of the ordinary bending theory 
is to some extent neutralized, so that 
the combination of the two errors does 
not bring us so far from the truth as we 
should otherwise be. 

The most satisfactory procedure is to 
calculate upon the corrected theory and 
to base the working stresses upon the 
bending tests. 

EpWARD S. ANDREWS. 

London, England. 








Rolling Letters on Automatic 
Screw Machine Work 


Where letter rolling is to be done on 
large quantities of screw-machine parts, 
satisfactory methods for doing the work 
in -one operation when the parts are 
made, may usually be devised, as tools 
may be constructed for pressing or em- 
bossing characters in soft stock on nearly 
every style of screw machine. 

The round bar stocks giving the best 
results for this work are soft brass, soft 
iron, medium-hard brass, good quality 
machine steel and german silver. Press- 
ing the letters in hard rubber is unsatis- 
factory unless means are provided for 
flooding the work with a stream of hot 
water. 
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My first attempt to roll letters on the 
automatic screw machine was made on 
the piece shown in Fig. 1, which was to 
have the word “open” around half the 
circumference. The material was soft 
steel and the machine used a Brown & 
Sharpe automatic. The roller for doing 
the work, which in this case was used as 


in knurling, is shown in Fig. 2. The 
knurling part A enters the stock first 
and prevents the roller from slipping 


when the letters are being rolled. 

A typewriter button which was com- 
pleted on an automatic screw machine, 
is shown in Fig. 3. In this case the let- 
ters were pressed into the stock from 
the turret after the spindle had been 
stopped. 

An adding machine company 
factured in large quantities the rccord 
wheel shown in Fig. 4. These w eels 
were first made of soft brass, but as this 
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ROLLING LETTERS ON AUTOMATIC SCREW- 
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did not wear well enough, german silver 
was adopted. This metal, however, gave 
some trouble, chipping out numbers from 
the master roller. The material was con- 


sequently changed to soft steel, which 
is quite satisfactory. 
A s Cleveland screw machine is 


used for this work, and is equipped with 
the special geared chuck cap shown in 


Fig. 5. The  letter-rolling attachment 
fastened to the front cross-slide is also 
shown. The roller B, together with the 


gear C, is driven by the gear D, which 
meshes with the gear teeth A on the spin- 
dle nose when the cross-slide comes for- 
ward. 

To make sure that the gears A and D 
mesh, the teeth are cut as shown in Fig. 
6. It is necessary that the diameter of 
the gears be of the proper dimensions to 
allow for the necessary depth in press- 
ing the letters. The gears A and D have 
also a loose fit to allow for the slight 
travel for the cross-slide necessary in 
rolling the letters. 

A shaving blade, the purpose of which 
is to remove the burr caused by rolling 
the letters, is fastened on the back slide 
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just beneath the cutoff tool. This cutter 
passes under the stock as the cutoff tool 
comes forward to separate the work 
from the bar. 


New York, N. Y. NEVIN BACON. 








A Radius Dressing Fixture 


for Grinder Wheels 
The engraving gives a good idea of a 
fixture for dressing grinding-wheel radii, 


either concave or convex. 
It was designed originally for use on 
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RADIUS WHEEL-DRESSING FIXTURE 
a Brown & Sharpe No. 2. surface 
grinder. 

The base A is of cast iron an! of a 


convenient form for clamping to a bed, 
or it may be held by a magnetic chuck. 
The dovetailed slide B is adjustable along 
the dovetailed end of the stud C, which 
is a running fit in the frame A. 
The washer and nut on this stud screw 
against the shoulder on the stud, not 
against A. A piece D is fastened to the 
slide B by dowel pins and countersunk 
screws; E is the diamond held by a head- 
less screw. 

The ope.ation of the fixture is clearly 
illustrated. The slide B is moved along 
the stud C until the diamond is the correct 
distance from the center of C. The gib in 
the slide is now firmly screwed down, 
and the diamond swung on the stud C 
for a pivot. Moving the slide far enough 
brings the diamond past the center of C, 
and concave radii may be produced. For 
larger concave radii the slide B and the 
diamond are reversed. With this fix- 
ture a 6.in. wheel and a 1™%-in. radius 
may be dressed. 

CHARLES F, ROGERS. 

Windsor, Vt. 
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Estimating Die Forgings 

The table shows a layout sheet ar- 
ranged for estimating the cost of die 
forgings. Sheets are printed with a blank 
space at the left in which details of the 
forgings to be made are sketched. In 
the first column is put the number of the 
part to be made; in the second column 
the outside diameter of the disk forg- 
ings; in the third column the thickness, 
and so on. 

The entire arrangement is such that the 
sheet when completed serves as an ex- 
position of the job all the way through 
and contains all the information neces- 
sary to complete it. In figuring the gross 
weight the allowance for finishing is, of 


Inquiry from: 
Parts : 
Labor Cost Basis : 
. Sheets) 


~ 
t 
~ 
-hohow 


245/103” 3” 


All Dimensions 
Given are Finish 
Sizes 


This is provided for in 


course, added. 
the space at the bottom of the sheet. 
JosePpH V. Woopworrtu. 

New York, N. Y. 








Double-Cut Planer Tool 


The engraving shows a tool with which 
the planer or shaper can be made to do 
useful work on both strokes. It can, of 
course, be used to advantage only on 
machines where the cutting and return 
strokes can be arranged to run at the 
same rate of speed, as the cutter A cuts 
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on the advance stroke while B lifts, on 
the return the action is reversed. 
Davip D. RANDOLPH. 
Van Buren, Ark. 





Annealing Chilled Cast Iron 


Having a number of small iron cast- 
ings which we could not anneal by ordi- 
nary methods, we tried heating the pieces 
to a bright cherry red, then laid them on 
charcoal ashes and placed a quantity of 
brimstone on each piece, letting it cool 
gradually. On trying the castings we 
found that they were sufficiently annealed 
to be easily machined. 

I believe the secret of annealing lies 


Allerson Die and Stamping Co., Brooklyn, N. Y. 
545 Plate and Ring Die Forgings. 
A 17 cents per lb.; B 20 cents per Ib. 


Estimated Time, 4 Weeks. 











| a 

price Price | Total 

|Gross| per No.| per | Selling 

F |G Material |wght | Ib. |req.! piece | Price 
_ — — — —— — —— —- = — ~-— — ee 
Tool Steel 43.83 B| 2 $8.766| $17.532 
Tool Steel 36.02 B| 2 | 7.204] 14.408 
Tool Steel 59.10 B| 2 |10. 182} 20.364 
14” Tool Steel 18.46 B| 8 | 3.692) 29.526 
13” Mach. Steel 21.38 | A 1 4.276| 4.276 
3g Mach. Steel 18.22 > A 1 3.644 3.644 
13” Tool Steel 27.09 B 1. 5.418) 5.418 
Mach. Steel 65.44 A 50 11.13 55.660 
| Tool Steel 28.72 B24 5.7.44 | 137.860 
Mach. Steel'30.14 A | 2 | 5.122} 10.244 
Mach. Steel 32.92 A] | 2 | 5.970) 11.940 
Mach. Steel 33.71 >A | 2} 5.731 11.462 
pe Tool Steel 20.42 B| 8 | 4.084; 32.672 
i Tool Steel 6.34 B 50 1.268 63 .400 
Mach. Steel 17.21 A 36 | 2.930) 105.480 
Mach. Steel 16.50 A 176 | 2.81 | 213.560 
A iB Cc D E|F!G] $736 . 536 





Net 30 
days 








in the fact that the brimstone kept the 
pieces hot for a much longer period than 
is possible in any other way. 

New Britain, Conn. W. C. Betz. 








Annealing High-Speed Steel 


To anneal high-speed steel, place it in 
a furnace (preferably a gas furnace) and 
heat to a full red heat, or. about 750 
deg. C. (1382 F.), and cool slowly in the 
air. When cool again place it in the 
furnace and when it has reached 750 
deg. hold the fire steady for 30 minutes; 
then allow to cool as before. When cool 
it will be found to be soft and easily ma- 
chined. 


Rock Island, III. F. C. GLau. 








Workmen’s Orders for Files 


The issuing of stores orders for files 
is an important part of a foreman’s du- 
ties and cannot be delegated to a clerk, 
if any check is to be kept of this expen- 
sive item. Nevertheless it is somewhat 
troublesome, especially in the large shops, 
for a foreman to have the same order 
“one 16-in. Bastard File” with the neces- 
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sary initials to write many times daily, 
week in, week out, throughout the year. 

To overcome this difficulty and to sim- 
plify somewhat the foreman’s duties while 
still retaining the necessary control of the 
supplies, I adopted the following system, 
which has proved very satisfactory. 

I first made out a list of all files car- 
ried in stock, and to each was attached a 
number. Blueprints of this list were 
then made and attached to boards, which 





1 FILE No. 
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Fic. 1. WORKMAN’S FILE-ORDER BLANK 


were hung up in convenient positions in 
the shop. Corresponding numbers were 
also attached to the file-storage bins in 
the storeroom. I then had a number of 
tickets printed, as shown in Fig. 1. 

These being in books of 100, about 
134x2% in., and arranged to tear off eas- 
ily. Various colors were obtained, and 
each department has a distinctive color, 
which provides a satisfactory check as 
to where the files are being used. 

These books are easily carried in the 
vest pocket. The workman who requires 
a file asks for it by number, which the 
foreman writes on the ticket before hand- 
ing it over, when two files are required, 
two tickets must be given by the fore- 
man. In practice I have found the work- 
inen soon become acquainted with the 
numbers they use, and do not have to re- 
fer to the list, and the storeman can lo- 
cate them blind-folded. 

All tickets are placed on a hook at- 
tached to each particular bin and are 
collected monthly for balancing purposes. 
The hole made in the ticket by this hook 
cancels its usefulness as an order, 
and prevents any desire to purloin it 
by the over-anxious workman, who might, 
by chance, come within reach of the file 
bins. 

Probably its greatest advantages is de- 
rived by the foreman, who finds that writ- 
ing a number and tearing off a ticket 
can be done without delaying his prog- 
ress through the shop. 

As an additional safeguard, all work- 
men must give an old file in exchange 
for the new one. 

F. P. STRACHAN. 

Belfast, Ireland. 








An Expanding Arbor 


The engraving shows an expanding 
arbor and a piece of work I was called 
upon to machine at the lowest possible 
cost. Accuracy was not essential, but a 
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smooth surface was required to permit of 
rapid polishing, which was done on a 
speed lathe with emery cloth. The piece 
A had formerly been made of bar steel 
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AN EXPANDING 


on the Gisholt lathe, and the lowest we 
were ever able to produce it for was 
about 10c. I was informed that in an- 
other shop where similar work was per- 
formed this particular piece cost only 3c. 

We had the pieces made of gray iron, 
and, with the tools described, produced 
the finished article for $2.60 per 100. 
the job was put on a piece-work basis, 
the operator earning about 40c. per hour, 
making his average time, per piece, about 
four minutes. 

The difficulty lay in holding and driv- 
ing the piece while machining, as it was 
necessary to use a wide forming tool as 
shown at B. It had to be machined all 
over except the face C and the recess D, 
making it impossible to use an ordinary 
expanding arbor. As the surface in the 
hole was too narrow to offer any driving 
power, machining on a regular solid arbor 
was out of the question. 

The member E is machine steel fitted 
to the taper hole in the lathe spindle. 
The members F and G are tool 
hardened and tempered. The thread in 
the expanding sliding bushing F is 13 
threads per inch. The thread on the 
main body E, on the small end of the 
screw, is 12 per inch. 

One turn of the screw advances the 
sliding bushing the difference between 12 
and 13 pitch, or 0.0072 in. The taper ad- 
vancing into the bushing expands it into 
A, and a few more revolutions of. the 
screw draw A tight against the face of E, 
which is milled as shown, with a 60-deg. 
angle mill about % in. pitch. These 
teeth imbed themselves in the face of A. 

The part H is also milled to form teeth 
in the same manner to grip the hole in A. 
With this drive we could take almost any 
kind of a cut. The screws / acted as 


steel 
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drivers for each individual segment of the 
sliding bushing. 


H. E. HENNEBERGER. 
Waynesboro, Penn. 
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Taper Angles 


The line engraving shows a table of 
taper angles which will be found useful 
to the draftsman who is required to put 
on the tapers for his designs. In some 
offices it is required that the drawings 
give the taper per foot, in others the in- 
cluded angle, and yet in others the angle 
with center line. This table will 
be found useful to the tool maker on 
special tool work when turning tapers. 

ROBERT MAwson. 


also 


New York, N. Y. 


*i A: gl Angle 
Taper In- with Taper In- with 
per cluded | Center per cluded Center 
Foot Angk Line Foot Angle Line 
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Punching and Reaming Holes 
in Cold-Rolled Stee] 


The illustration shows a job in brass. 
of which one hundred were required. A 
disk, ») in, thick, is shown at A: B is a 
reinforcing ring, Ys in. thick, and soldered 
to A. This is a punch press job, but as 
we had no punch press, the holes were 
drilled. 
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The disks and rings were cut from the 
sheet in the lathe, 10 at a setting. After 
drilling two or three it was decided to 
make a jig, but owing to the compara- 
tively small number of pieces, we found 
that a jig or drilling template, would make 
too big a hole in the profits, and as a 
disk already drilled could not be used as 
a drilling template on account of the drill 
crowding over and wearing the hole oval, 
a quick means of producing the required 
holes had to be found. 

While there is nothing very exacting 
about the job, the holes must be round, 
and reasonably well spaced. The job 
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PUNCHING HOLES IN COLD-ROLLED STEEL 


was done at the bench by placing the 
disks, singly, under one that had been 
drilled, and scribing off the holes.- A yy- 
in. drill was broken off to leave about % 
in. below the shank; this was ground 
square. By locating the disk on a piece 
of babbitt, and placing the punch accord- 
ing to the scribed hole, a blow with an 
ordinary hammer produced a hole as 


clean and neat as could be obtained on 
This 


an ordinary punch press. idea is 


ey 
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FIG. 1 


probably more or less well known. I 
used this idea on typewriter work years 
ago, and could always produce satisfac- 
tory work, where the thickness of stock 
did not exceed about */,, in. and the punch 
in cross-section did not run over ' in. 

Some time ago we had some 30 machin- 
ery steel rollers, about 3 in. in diameter 
by 5 ft. in length, to drill and ream. A 
reamed hole 134x2 in. deep was called 
for in each end. When the cold-rolled 
stock was trued and cut off in the lathe 
it was recentered deep enough to start 
the drill. 

This job went along all right until the 
first roller was finished, when it was 
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found that the reamer had produced a 
rather ragged hole. As a stud was to 
drive fit in the hole, the “old man” in- 
sisted that the holes be glass smooth, and 
after more or less trouble with the first 
five or six rollers the cause of the trouble 
was found. 

It seems that after carefully cleaning 
out a blind hole, with a loaded file or 
wind hose, before starting the reamer, 
there will still be fine, flour-like particles 
of steel clinging to the sides of the hole. 
The feed of the reamer allows some of 
these particles of steel to get in the flutes, 
and being so very fine, the turning move- 
ment of the reamer forces them between 
the side of the hole and the reamer. As 
a reamer, such as is used in this work, 
cuts only at the end, it is easy to see 
how the feed and turning of the reamer 
forces the particles of steel into the sides 
of the hole, only to be torn out again, pro- 
ducing a more or less ragged hole. 

The remedy is to wrap a piece of waste 
around a stick, or round file, and clean 
out the hole thoroughly, paying particu- 
lar attention to the sides of the hole; then, 
if the reamer is properly centered, a true, 
glass-smooth hole will be the result. 

J. B. MuRPHY. 

Danville, Ill. 








Tool Post Grinder for Bench 
Lathe 


A lafge variety of mills and milling cut- 
ters are used here for manufacturing pur- 
poses, and in building special maciuinery 
and tools. Some of these are backed off 
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vided with oil grooves extending radially 
in the heads. 

When the spindie is in place one of the 
collars shown is slipped over each end, 
then moved up in contact with the heads 
of the bushings, and secured by means 
of the screw. A bessemer steel sleeve is 
fitted to each boss on the headstock, and 
may be slipped off when readjustment 
of the spindle is necessary. 

To assemble the device the yoke is 
first mounted on the hcad. The washer is 
then placed in its recess, and the binding 
nut inserted in the elongated opening, 
when the headstock may be dropped over 
the stud and the nut wound home. In 
using the device the screw of the upper 
slide of the slide-rest is usually removed, 
and the rest set to the required angle. 
The grinder may then be set in the tool 
post with its shank approximately paral- 
lel with the line of travel, the correct 
setting being found by trial. 

As the headstock is adjusted on its 
stud to turn easily upon ‘it, the clear- 
ance angle is readily obtained, while ine 
setscrew, abutting the front portion of the 
yoke, Fig. 1, affords a means of making 
small adjustments. An abrasive wheel 
shellacked on a mount is generally used, 
and is fed across the teeth by moving 
the slide to and fro by hand. 

Elgin, III. Gus HAESSLER. 








Record Breaking Exports 


Machinery alone amounted, in 1912, to 
$115,000,000. This does not include 
agricultural implements, of which the 
year’s exports amounted to $35,500,000, 
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ToOoL-POsT GRINDER FOR BENCH LATHE 


by special machinery, others by means of 
a tool-post grinder used in the bench 
lathe, an outline of which is shown in 
Fig. 1. 

A description of the details in Fig. 2 
will make this clear. The shank or body 
of the tool A terminates in a cylindrical! 
head, this in turn being reduced to form 
the taper stud, the end of which is 
threaded to fit the split binding nut shown. 
The yoke B is made to slip over the head 
of A, and may be adjusted at any point 
on its periphery. The taper hole in the 
headstock is fitted to the stud on A upon 
which it turns. The headstock is bushed 
for the spindle, these bushings being pro- 
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or automobiles and parts thereof, which 
amounted to practically $28,000,000. 
Automobiles show perhaps the most rapid 
growth in the list of manufactures ex- 
ported, having been, as above indicated 
$28,000,000 in 1912, against less than 
$1,000,000 in 1902, a decade earlier. 

The total value of complete automo- 
biles exported in the year is $21,500,000, 
and to this must be added about $4,000,- 
000 worth of parts of automobiles and 
$2,500,000 for tires, making the total for 
automobiles and parts thereof, including 
tires, about $28,000,000, against $5,250,- 
000 in 1908 and less than $1,000,000 in 
1902. 


September 5, 1912 
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Discussion of Previous Question 


Referring to letters and articles previously published 














German Disk Metal Cutting 
Machines 


In the article by Hans Heynau on this 
subject, he said, “Attempts to utilize this 
principle in practical metal working date 
back about 30 years.” As I am about 
to show, the “fact that toothless disks 
turning at high speed can be used for 
cutting off stock” has been known much 
longer than is assumed by the author of 
the above named article. 

In the year 1884, Professor Pleischl, 
of Prague, Bohemia, reported in Kast- 
ner’s “Archiv fiir die gesamte Naturle- 
hre” concerning “Experiments on the 
cutting of steel by soft iron” in which he 
ascribed this discovery to an American 
named Barnes. 

Professor Pleischl then wrote: “In 
several journals is mentioned the obser- 
vation of Mr. Barnes, a craftsman of 
Cornwall, Conn., North America, that 
steel may be cut by soft iron rotating at 
a high speed. Perkins, in London, repeat- 
ed this experiment and found that a disk 
of iron removed the teeth from a file with- 
out important increase of temperature in 
the former metal. At the same time the 
disk did not lose anything in size or 
weight, but, according to Perkins, became 
very hard in the cutting part. (It ap- 
pears, therefore, as if the developed heat 
hardened the disk and removed hardness 
from the file). The peripheral speed of 
the disk was 10,000 ft. per minute.” 


CONFIRMING PERKINS’ EXPERIMENT 


Professor Pleischl repeated the experi- 
ment of Perkins, and in general, verified 
the above observations. He expressed 
himself concerning them as follows: 

“I had prepared an entirely unhard- 
ened disk of iron, whose diameter 
measured three inches, with which the 
following experiments were undertaken. 
The same experiment was made with a 
copper disk 1'% inches in diameter. 


“The time spent in the operation was in 
each case one minute, at a speed of 2000 
r.p.m. and the peripheral speed was 1500 
ft. per min. the copper disk ran only half 
this speed or 750 ft. per min. while in 
Perkins’ experiment, this speed was 10,- 
000 ft. per min. The disk used by Mr. 
Perkins was, therefore, much larger than 
mine or the motion much faster than I 
was in a position to produce. 

“Effects: The iron disk attacked an 
English file, cut the teeth away and then 
penetrated into the body of the file; when 


the teeth were once ground away, how- 
ever, the cutting was much easier. The 
copper disk behaved like the iron one, 
only its action was more efficient. 

“The iron disk when applied to glass 
cut hardly a noticeable trace in a min- 
ute’s time. The copper disk, however, 
in this period, cut the glass nearly 
through. Then the tests were repeated 
with the change that each disk was 
spread with emery. Now the iron disk 
cut into the English file much quicker 
and in a short time the file was com- 
pletely cut through. Here also the cop- 
per disk was much more effective.” 

The Perkins’ experiments naturally at- 
tracted great attention at the time and 
were repeated among other persons, by 
Professor John, in Berlin, whe wrote to 
Kastner in 1825 concerning them as fol- 
lows: 

“I have repeated the experiment of 
cutting steel with an iron disk turning at 
very high speed, and succeeded with a 
small sheet-iron disk in cutting off an 
English graving tool. Whether, however, 
this method can be used for practical 
purposes, I do not venture to assert, par- 
ticularly. because a very special equip- 
ment would be necessary for the purpose. 
Can it be that this action is a result of 
the heating of the steel that is cut? Even 
after a few revolutions the points of con- 
tact are found to be very hot, and conse- 
quently quite soft.” 

OTTO VOGEL. 


Dusseldorf, Germany. 








Purchasing Small Parts 


In Vol. 36, page 846, Percy Ford Smith 
recommends that shop superintendents 


should ask for outside quotations on’ 


many of the small items, such as standard 
bolts, now made at home. He states 
that where this was done in a particular 
case, the quoted prices were nearly as 
low as the cost of the bar stock used 
to produce the goods at home. 

I have, in recent years, been through 
the mill with this same procedure. We 
had the impression that goods made were 
costing at least 50 per cent. more than 
the price at which they could be pur- 
chased. Inquiries sent out seemed to 
prove the case, as the quotations re- 
ceived were much lower than the former 
shop costs with establishment charges. 

As a consequence, these goods were or- 
dered outside for a short time. Their fin- 
ish was certainly not up to our standard, 


- disclosed 


but they were thought good enough and 
were allowed to pass. The parts were de- 
livered to the erectors and no complaint 
was made. Later, however, in passing 
through the erecting department, I no- 
ticed a man engaged in trimming up the 
heads of some hexagon-headed bolts. In- 
quiry proved them to be a part of the 
batch of purchased bolts. The erector, 
having become accustomed to the perfect 
appearance of our own production, could 
not bear the idea of letting a much rough- 
er job go. 

At first I insisted that this extra work 
be abolished, but the erector was so per- 
sistent in claiming that the finish was in- 
ferior to that on the other parts of the 
machine, and that to be consistent we 
ought to reduce the finish of these parts, 
that his opinion prevailed. However, a 
careful examination of the whole affair 
the fact that the extra time 
spent in trimming up offset the saving 
in the parts themselves. What was to 
be done ? Should we make the bolts our- 
selves or be content with a poorer fin- 
ish ? 

MANUFACTURING DuRING SLACK TIME 


Another point cropped up. In making 
up stock, advantage had been taken of 
slack periods in the machining depart- 
ments. When these parts were bought, 
occasionally a workman or two had to be 
suspended to balance the output of the 
various departments. Now, although 
these arts had borne their proportionate 
share of the burden, it seems to me that 
it was hardly fair to reckon the full 
amount when comparing with the price of 
purchased goods. There ought to be a 
certain allowance due to the “fill up” 
nature of the work. How much this 
should be, would be difficult to decide, 
but it is by no means negligible. 

To keep an organization going and to 
keep employees busy is an important 
task. Power must be kept up, but the 
whole cost of power consumption ought 
not to be charged against this work, as 
part of the power bill includes burden, 
which is not subject to a proportionate 
reduction. 

Superintendence is in the same category. 
If all small parts were bought outside 
it is questionable whether anything would 
be saved at this point. While I do not advo- 
cate differentiation of burden rates for 
such work, at the same time allowance 
should be made when comparing outside 
prices with inside costs. 

Again, delays are often serious. 
cannot command outside deliveries, 


One 
but 
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ye can command his own output to some 
extent. On the whole, with rare excep- 
tions, I believe that where one’s own plant 
sis fairly well adapted for the manufac- 
ture of stock parts, or even parts fairly 
special, it pays to produce them rather 
than to buy them ready made. 
C. S, STEVENS. 
Manchester, England. 





Symbols for Machine-Tool 
Parts 


I quite agree with John R. Godfrey 
when he advocates on page 194, Vol. 37, 
that machine-tool parts should be symbol- 
ized in some manner so that they can be 
easily ordered when repairs are needed. 
The only other thing that would bring 
about the desired benefit would be stand- 
ardized names for all machine parts. But 
there is no immediate prospect of any 
such standardization. Therefore we must 
turn to symbols. 

Thus, while I agree with Mr. Godfrey 
in the main, I differ from him in the kind 
of symbols to be used. He says: 

“I do not favor a wad of symbols or 
other hieroglyphics, which in too many 
cases are made with the idea of mysti- 
fying instead of explaining.” And then 
in a following paragraph, he advocates 
the use of letters and figures, as H—1 
and H—1A. 

It has been my good fortune to 
have active charge of numbering many 
thousand machine parts. These were ar- 
ranged according to a number of differ- 
ent systems that had been installed in 
different machine shops. They varied 
from the simplest form in which each 
part had a designating number and noth- 
ing else, to others where a letter indicated 
a group mechanism and appended num- 
bers individual parts of that group. 

From a careful study of all these sys- 
tems in actual use I formed the decided 
opinion that the only system which should 
be used is the symbol system of succes- 
sive numbers. That is, the first part 
should be numbered 1, the next 2, the 
next 3, and so on indefinitely without any 
reference to what the part itself is, or 
what machine it is used upon. 

Even if 100 different machines are 
built, I would still number all of the 
parts in a single numerical list. If a part 
is changed so that it will not duplicate 
with the one from which it was modified, 
give it a new number without reference 
to the number of the first piece. 

The advantages of this system are 
numerous. It is the simplest one that 
can be devised. There is never any 
question as to what symbol to use for 
a given piece. There is no chance of 


duplication, there is no chance of a con- 
fusing similarity of symbols, which is 
true of a combination of 
figures. 


letters and 
A number of our letters sound 
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almost identical when carelessly spoken, 
or spoken over the telephone, thus, T— 
5 is easily confused with E—5, and B 
—14 with P—14. This difficulty is done 
away with if nothing but a numbered 
system is used. Another advantage lies 
in the individual designation of each 
part. Employees having charge of the 
storeroom or erecting, soon come to 
know machine parts by their symbols. 
It is much easier for everyone to learn 
a simple number than a combination of 
figures and letters, 

The above may seem to be written 
with a large degree of positiveness. 
This is so because I firmly believe in 
the simple numerical list as the only 
system of symbolizing machine parts. 
Should the machine-tool builders of this 
country adopt such systems for their 
products they would be reaching the end 
desired by Mr. Godfrey ig the surest and 
simplest manner. 

A. L. Pratt. 

New York City, N. Y. 





The Factory Whistle 


You request a serious consideration of 
the factory-whistle proposition, Vol. 37, 
page 245, but I beg to say that it is ut- 
terly impossible, it is a joke and always 
has been. Ask the time keeper if you 
don’t believe it. 

Now, the idea of its expressing the per- 
sonality of the, well, say, the manager 
just after closing some nice big order 
that would keep things running for about 
six months in the aforesaid big factory 
is fine. But can you imagine the effort 
to get the proper Basso Profundo? Hon- 
est, it would collapse the whistle and. only 
shake the grates. Then, again, when the 
shop that had struck the “toboggan” blew 
its querulous request for more time or 
money, its competitors would not have 
to even take the trouble to write in to 
Bradstreets, they would get it by wire- 
less; it looks like a bad system. 

Since the time that Noah ran the ship- 
yard and had two shifts because the eight- 
hour league had not yet been organized, 
there is only one record which goes to 
show that a whistle served its purpose. 
That was when the super. of the woolen 
mill up the stream told the engineer, with 
malice aforethought, to blow the “twenty 
minutes to” whistle just twenty minutes 
before the usual time, because, as he 
expressed it, “I want to see that bunch 
of calico on time just once before I die.” 

But when you suggest that the time- 
honored institution be abolished alto- 
gether, I am sure that you strike a popular 
keynote. It would get the Progressive 
vote right in line. It would do away 
with the needless mental strain occa- 
sioned by getting washed up and street 
clothes on about five minutes too early, 
and having to keep up the air of studied 
nonchalance. The rarified atmosphere 
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in this interim is also noticeable, owing 
to the “atmospheric” cuts on the various 
machines. 

Years ago in the old shop, before we 
had risen to the dignity of a whistle up 
on the roof, Nick used the low-water 
alarm, and one day in the stress of excite- 
ment, it—but what’s the use of dilating on 
an unpleasant subject—the stampede oc- 
curred a little too early, but anyhow what 
is the use of bringing up the subject 
in these degenerate days of Niagara 
power, you can’t have a whistle anyway. 

Syracuse, N. Y. C. A. CLARK. 








Producer Gas For Manufac- 
turing Purposes 


With reference to the article in a re- 
cent issue as to the growing use of 
cleaned producer gas for manufacturing 
purposes, it might be of interest to know 
that we have probably the largest gas 
plant in this country making a cleaned 
producer gas for forging, annealing, dry- 
ing and hardening. 

The plant was installed to take the 
place of natural gas. Since early in 1909 
producer gas has been used exclusively 
and has proved a fairly satisfactory and 
reliable fuel. Our furnaces are all small, 
which makes it almost a necessity to 
use gas or oil. 

The ventilation is a matter of consid- 
erable importance when using this gas, 
the burned gas having an irritating effect 
on the throat and lungs, but as far as 
we are able to judge has no injurious ef- 
fect on the health (a coal low in sul- 
phur should be used on this account). 

As to cost, I am sorry to say I cannot 
give exact figures. It would be an ex- 
pensive proposition to measure the gas 
flowing in a 20-in. pipe at the rate of 
180,000 to 250,000 cu.ft. per hour. The 
pilot tube gave us about 225,000 cu.ft. 
per hour. The heat value of the gas varies 
somewhat, but for this work it must be 
kept much higher than if used for power. 
We believe that at the present time we 
are running 18 to 20c. per million B.t.u., 
equaling the same amounts per thousand 
for natural gas. The labor costs of 
making the gas have so far been high, 
but with the improved apparatus now 
being developed, I see no reason why this 
item should not be materially reduced in 
the near future. 

Our coal costs have been greatly re- 
duced over what they were the first year 
the plant was in operation. As to tem- 
perature we get good forging heats, but 
not quite high enough for welding. We 
can barely make the molten metal drip 
from a piece of heated machine steel. 
We think it might be possible to get 
higher temperatures with specially con- 
structed burners and furnaces, but we 
have had no occasion to try it. 

Anderson, Ind. J. O. BENEFIEL, 
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The Simple Lathe 


With the conclusions of the article at 
page 500, Vol. 36, and the editorial com- 
ment supporting those conclusions, I am 
in utter disagreement. 

Is a simple lathe impracticable? This 
is the question. But before replying to 
such a question, would it not be advis- 
able to agree as to what constitutes sim- 
plicity? Perhaps this may savor, to 
some extent, of the ridiculous. 

Of course, every one is agreed as to 
the meaning of the word itself. But is 
everyone agreed as to the real significa- 
tion of the word as applied to a lathe ? 
If a lathe consists merely of a bed, two 
heads, a carriage and a few other items 
which go to make up the bare machine, 
then it is obvious that the mere elimina- 
tion of one or more of other parts will 
result in simplication. But is a real 
lathe so constituted? Would one not 
rather add all these components which 
go to make up a complete machine ready 
for turning out work at the lowest pos- 
sible cost? 

For example, a cone pulley headstock 
is obviously simpler than the modern all- 
geared head, hence a lathe fitted with 
a cone pulley head is a simpler machine 
than the all-geared machine. But, the 
all-geared machine is quite ready when 
received to be belted either to the line 
shaft or to the motor shaft. On the 
other hand, one must waste time in the 
case of the cone pulley lathe in choosing 
a suitable spot for erecting the counter- 
shaft. The shipping mechanism must be 
provided, erected, and when the lathe is 
actually in use there is a constant drain 
on the operator’s time occasioned by belt 
shifting. This is often so difficult that 
the worker prefers to run at an ineffi- 
cient speed in preference to exhausting 
his energy in belt shifting. 

Apart from these consequent time 
losses, is the all-geared head less well de- 
signed than the cone pulley head and 
its attendant countershaft? I think not. 
If not, then the all-geared lathe is the 
simpler machine, and if the time losses 
in operation are considered it is far away 
the simpler machine. 

Your correspondent purposes to sim- 
plify the engine lathe. On the surface 
it seems ridiculous to provide screw- 
cutting gears on every lathe for the sake 
of an occasional thread, but surely he is 
aware that many firms supply a lathe of 
this type, without a taper attachment and 
with a simple tailstock. In fact, the 
intensely simple lathe is to be had for 
the mere asking; that is, if you are pre- 
pared to plank down the cash for it. 

But does this lathe sell? Yes! to 
some extent, but it does not have the 
vogue of the standard machine. Why? 
Surely there is some good reason. Let 
us figure a little. I can install a simple 
lathe for, say, $400. A more cdmplex 
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one will cost me $600. What is the ex- 
tra $200 going to cost me ? 


Interest at 5 per cent. per annum.. $10 
Depreciation at 10 per cent. per 
EE sss ebens — pie oe 20 
Total $30 
That is all. A matter of less than one 


dollar per week. You cannot reckon any- 
thing for repairs, for if you do not use 
the extras they will not need repairing. 
If you do use them the saving effected 
will easily overbalance their cost. 

Suppose some of these extras consist 
in dead stops, trip motions to enable me 
to set up on the first piece and then the 
rest of the job like it. Will not these 
pay? Yes! And it won’t take many 
such items to clear off a dollar or so 
per week. 

“By a simple lathe,” says your con- 
tributor, “I mean a machine tool delib- 
erately designed to do the kind of work 
that ordinarily goes to the lathe 90 per 
cent. of the time and nothing else, that 
is a single purpose machine, not a uni- 
versal one.” 

That there is room for considerable 
simple redesigning and for more single 
purpose machines goes without saying, 
but that these single purpose machines 
will be simpler in structure or less costly 
than “all purpose’ machines does not 
follow. The engine lathe is a good ex- 
ample of a general purpose machine, but 
is this any more complex or costly, say 
than the “Lo-Swing” lathe, which deals 
with 50 per cent. of the shafting work 
dealt with by the former, or than bar 
lathes and chucking lathes which arc 
capable of dealing with the majority of 
the small jobs? 


FEEDS AND SPEEDS 


We have examined what the elimina- 
tion of the all-geared head, the taper 
attachment, and screw-cutting gear en- 
tail. Now let us examine the effect of 
reducing the number of speeds and 
feeds. 

Your correspondent purposes. nine 
speed and three feed changes. Being 
still an engine lathe, and having to deal 
with at least 90 per cent. (your con- 
tributor’s figure) of the work at present 
done on the engine lathe, it must be 
capable of handling castings and forg- 
ings as large in diameter as the swing 
of the lathe, and shafts, etc., as small, 
say, as 2 in. in diameter. The materials 
will vary from soft brass and soft iron, 


to vanadium or nickel steel. The speeds 
and feeds will have to suit all this 
range. 

The automobile manufacturer must 


have slow speeds and slow feeds to deal 
with the great majority of his work, but 
he must have the high speeds and feeds 
for the remainder. The machine-tool 
maker, and textile machine manufac- 
turer, must on the other hand do the 
majority of his work at high speed and 
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high feed, and yet he cannot do without 
the low speeds and feeds. Are you going 
to compromise by cutting out the ex- 
tremes or increasing the percentage of 
variation? And the question arises, is it 
worth while to thus save a few cents per 
week in interest and depreciation ? 

A broad cut, forming, for instance, on 
vanadium steel blanks or even on cast- 
iron blanks, necessitates a feed of from 
0.005 to 0.01 in. per turn of the spindle. 
Broad traversing cuts necessitate a feed 


of from ‘x to '4 in. per turn. A total 
ratio of from 12'.:1 to 50:1 to be ob- 
tained in three steps. Six feeds are 
none too many, and nine and even 


twelve would be better. But this entails 
complication by the introduction of a 
properly designed feed motion—some- 
thing lacking even noW in the majority 
of engine lathes, making them incapable 
of dealing efficiently with modern re- 
quirements. 

As regards speeds, a similar condi- 
tion prevails. How many speeds are 
necessary for dealing with variation in 
circumference ranging from 6 in. to 4 ft., 
and in variation in cutting speeds from 
40 ft. to 200 ft. per minute? If nine 
speeds are to be the limit the percentage 
of rise between adjacent speeds, if in 
geometrical progression, would be 60 per 
cent. Is this not excessive? Forty per 
cent. would be quite a large enough rise, 
and this would entail the introduction of 
three more speeds, making 12 in all. 
And 16 are almost as easily attainable 
in practice as 12. 

For instance, with the cone pulley ar- 
rangement a three-speed cone with 
double back gears and a single counter- 
shaft gives nine speeds. By the sole ad- 
dition of another step on the cones 12 
would result. 


THE SPINDLE 
Your contributor makes a suggestion 
for simplifying the spindle. A_ large 


spindle 8 to 10 in. in diameter in cast 
iron supported direct in the headstock 
casting is the proposal. Let him try to 
design an all-geared head having such a 
large spindle, particularly that type hav- 
ing friction clutches on the spindle. With 
a small spindle the space available is 
none too great, and then where would 
be the advantage apart from perhaps a 
small reduction on cost? The modern 
headstock is capable of everything, and 
is durable at that. The vibration is not 
excessive and tool troubles are few and 
far between. But will the spindle of 
large diameter withstand the added 
journal velocity ? 

Good practice—the result of experi- 
ence—ordains that the surface speed of 
journals should not exceed 500 ft. per 
minute. My own experience has proven 
that surface speeds exceeding this, even 
where the journals have been made to 
three times the diameter in length, have 
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caused trouble where bronze bearings 
have been used. With babbitt bearings 
600 ft. has been used with success. With 
a bearing such as described the unit 
pressure would be practically the same 
as in the cases to which allusion has just 
been made, but the surface speed would 
be nearly double. A journal 8 in. in 
diameter (say 2 ft. in circumference) at 
450 turns per minute necessitated at 
small diameters and large cutting speeds 
would have a surface speed of 900 ft. 
per minute, altogether excessive. 


THE FEED Rop 


The question is asked: “Why not put 
the feed shaft in the center of the bed”? 
Surely your contributor is familiar with 
existing practice? This is often done 
today and is a practice followed by lathe 
makers right down along the line. 

As usual this sort of thing is a matter 
for compromise, but I think the advan- 
tages are more than set off by the dis- 
advantages. If a bed is to be rigid, the 
shears ought to be connected together 
as close to their surface as convenient 
by a cross girt running the whole length 
of the bed, with perhaps only a “chip” 
hole cast through near the headstock 
end. This chip hole should be reinforced 
by a strong rib running all around it. 
A feed shaft with its attendant mech- 
anism prevents this being done. Not 
only this, but mechanism must be intro- 
duced to connect the gearing to the rack 
(unless this is also placed underneath) 
and to the tripping mechanism which 
must be outside for convenience in manip- 
ulation. 


CONSTRUCTION OF BED AND HEADSTOCK 


The question as to the integral con- 
struction of bed and headstock is gov- 
erned by many considerations, and on 
the whole little is gained from the point 
of view of cost. The fact that “turret 
lathes are commonly’—1 think some- 
times would have been the better term 
“made that way” is no proof whatever 
that any gain results. One might as well 
argue that because in other lathes (and 
in fact most turret lathes) the head- 
stock and bed are not integral proves 
that this is the cheaper construction. The 
modern tendency is to divide machines 
into units, each capable of being com- 
pleted without reference to other units 
or the main parts. The mere cost of 
bolting together the parts is nothing 
compared with savings due to conven- 
ience in manufacture and ease of align- 
ment, 

There are other points not touched 
upon in the original article, but none the 
less bearing considerably on the prob- 
lem. 

It is possible that some 50 per cent. 
of the work usually relegated to the en- 
gine lathes is capable of being more ef- 
ficiently dealt with by chucking. Thus 
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the footstock might be considered to a 
large extent a luxury. At any rate 
could not this be dispensed with or some 
50 per cent. of the lathes, thus permit- 
ting a shorter bed to be used and less 


‘floor space—sometimes a most valuable 


item in a congested shop ? 

If work is to be chucked, would it not 
be convenient to have some sort of an 
automatic chuck for bar work? And if 
the work is of a repetition nature, as it 
usually is in manufacturing, would it not 
be a convenience to have means of shift- 
ing ‘the tools to avoid unnecessary labor 
in changes after each operation! If so, 
does not a turret suggest itself as the 
solution? And if the tools are to be all 
fixed on the turret, dead stops and an 
automatic trip motion are necessities. 

But this is a turret lathe, you say. 
Yes! And in my opinion the common en- 
gine lathe, except as a jobbing lathe, is 
not worthy of a place in a manufac- 
turing shop. 


THE CONCLUSION 


To sum up: Lathes are becoming too 
complicated, but the solution of the prob 
lem does not lie in the direction indi- 
cated by your contributor, but rather in 
the adaptation of the turret lathe to par- 
ticular work. 

A careful examination into the prob- 
lem does not offer a solution in the de- 
sign of three or four totally different 
types, but to the design of a machine of 
composite structure, in such a manner 
that machines to suit any particular class 
of work could be built up simply by the 
omission of parts. 

A lathe suitable for a general purpose 
machine should be designed, having 
every feature necessary for this general 
work. It should be arranged so that the 
screw-cutting arrangement could be 
omitted at will, and similarly with re- 
spect to the taper-turning attachment, 
cross traversing of turret, or even the 
main turret. Holes should be drilled, 
facing machined ready for brackets, etc., 
although on certain types this work 
might be unnecessary. This would, how- 
ever, present a good talking point from 
the fact that a customer ordering a sim- 
ple arrangement could, at any future 
time, order additional attachments and 
apply them at little cost and loss of 
time. 

Francis W. SHAW. 

Manchester, Eng. 








Manufacturing at Low Cost 
by Paying the Highest 
Wages 
I read with much surprise the article 
by W. L. Myles, on page 193, in which 
he gives some results secured under the 
Taylor system. The examples he quotes 


are evidently the most favorable. Take, 
for example, boring the wristpin hole in 
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pistons. It cost the Standard Motor Co. 
12.6c. to bore this hole, which is not 
very cheap when compared with other 
methods. For instance, a drilling-ma- 
chine manufacturer built a special ma- 
chine for this operation, which finished 
50 in 1 hour, at a limit of less 
than 0.001 in., and at a cost of less than 
lc. The most time is spent on a use- 
less operation, as these lugs can be cast 
with enough clearance to eliminate facing. 
WILLIAM BUTZLAFF. 


Milwaukee, Wis. 








Printing Small Circles 

Under the title “Printing Small Cir- 
cles,” page 240, J. H. Harris asks how 
are the circles placed in correct relation 
to existing center lines. Although this 
question was anticipated, it was assumed 
that the reader would discover a method 
of doing this. 

My method consists of setting a beveled 
steel rule at a distance from the center 
lines equal to half the diameter of the 
type to be used. This is accomplished 
by mcans of a flexible scale graduated 
into hundredths of an inch, and an or- 
dinary eye glass. The rule is then used 
as a guide for the type. 

As the type is made in sizes varying 
0.01 in., in measuring, I make a line on 
the scale coincide with the center line on 
the paper, in the case of even diameters. 
For the uneven sizes, as 0.05 in., for ex- 
ample, the third space between the lines 
on the scale is used. It is not necessary 
to use the eye glass when printing. 

In printing a number of circles on a 
radial line, arcs may be drawn at the 
points where the periphery should come 
to make the center distance correct, then 
when the rule is set two guiding points 
are available, the edge of the rule, and 
the point where the arc intersects the 
line. I have no great difficulty in drawing 
center lines, and moving the rule 0.01 
in. as described, then printing 0.02-in. 
circles so that they appear central to the 
naked eye. I have not yet seen an in- 
strument that will draw these small cir- 
cles as uniformly satisfactory as this type 
prints them. 

However, if the Alteneder instrument 
that Mr. Harris recommends will do this, 
I hope to avail myself of its advantages. 
He does not state that he has tried the 
type under consideration. I would sug- 
gest that he have a few sizes made, then 
try it at his leisure. I feel certain that 
he will then see more value in it than by 
meditating or reading explanations from 
me. 

The type is intended mainly for circles, 
for which ordinary instruments are unsat- 
isfactory, or wholly inefficient, and for 
a class of work which every draftsman 
can distinguish for himself, in the same 
way that for some purposes an isometric 
drawing is preferable to a straight me- 
chanical drawing. 

Elgin, Ill. 


Gus. HAESSLER. 
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National Automobile Factory Methods 


Competition and large output have 
caused automobile builders to resort to 
special tools and tool equipment in order 
to cope with the problem of output and 
price and to also maintain a high stand- 
ard of production and interchangeability. 

Automobile building affords many op- 
portunities for the display of mechanical 
ingenuity in the design of jigs, fixtures, 
machine tools and other appliances. This 
article will describe some of the shop 
methods of the National Motor Vehicle 
Co., Indianapolis, Ind., the illustrations 
for which were obtained through the 
courtesy of W. T. Wall, mechanical en- 
gineer of the company. 

Cylinders are ground on a Heald ma- 
chine as shown in Fig. 1, the cylinders 
being mounted on an angle plate and 
located from the stud holes in the bear- 
ings. This halftone also shows the 
method of cooling the cylinders while 
grinding by plugging up the various 
holes and running water through the 


jackets by means of the rubber hose A. 
The metal and emery dust is drawn out 
through the pipe B, which is connected 











Fic. 1. GRINDING Out CYLINDERS 





Fic. 3. MACHINING A CRANKCASE 


to an exhaust fan. A diamond holder C 
is fastened to the face of the angle plate 
so that the grinding wheel may be 
dressed easily. 


GRINDING VALVES 


Valves are ground in as shown in Fig. 
2. The cylinders are mounted on the 


By C. T. Schaefer 








Grinding cylinders, and a spec- 
ial automatic valve grinder. Bor- 
ing crank and camshaft holes in 
crank cases on a special machine. 
Machining connecting rods, fly- 








wheels and rear-axle housings. 








machine table A, which is provided with 
wide grooves to accommodate the cylin- 


The shaft E has four cams and is 
driven by the belt F. By means of these 
cams and levers like G, the valves are 
lifted from their seats every four revolu- 
tions, thus giving an opportunity for the 
grinding powder to distribute itself over 
the bevel face of the valve and seat in 
the cylinder. 


CRANK CASES 

A multiple drilling machine used -in 
drilling and reaming the crank case is 
shown in Fig. 3. The operafions shown 
are those of boring the cylinder openings 
and reaming the valve tappet guide open- 


MACHINING 
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Fic. 5. STRADDLE-MILLING Rops 


der base and is used as a method of lo- 
cating. On this table are mounted four 
brackets which carry the operating shafts 
of the machine. The four revolving 


screw-drivers B are driven by spiral 
gears from the shaft C, the screw- 
drivers being held down by the long 


spiral springs D, as shown. 


Fic. 2. SPECIAL AUTOMATIC VALVE GRINDER 











Fic. 6. BorING AND REAMING THE Rops 
ings, the case being located by dowels in 
the plate on the machine table. 

The boring of the crank and camshaft 
holes is done in a special machine as 
shown in Fig. 4. The crank case is lo- 
cated on the table at A, by means of 
dowel pins and is clamped down by the 
two heavy clamps B and C. The three 
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boring bars D, E and F are guided by 
long hardened bushings in the cross- 


bracket G. The two bars D and E are 
driven direct from a spiral gear H on the 
spindle J, but the bar F is driven from 
the bar E by a train of intermediate gears 


ef. 


The feeding is done by the travel of 
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and pins in the plate prevent slippage. 
These rods are bored out in the fixture 
shown in Fig. 6. V-blocks are set into 
each end of the fixture, the one at A be- 
ing adjustable and operated by the screw 
B. The threaded collars C and D, which 
hold the boring and reaming bushings, 
are cupped out at the bottom and form 














Fic. 4. SPECIAL MACHINE AND FIXTURE FOR BORING OuT CRANK CASES 


the table which carries the crank case 
along over the boring bars. The driving 
head K remains stationary, but slides in 
the guides L and M as the table travels 
under it. 


MILLING AND BoRING CONNECTING Robs 


The crankshaft ends of connnecting 
rods are straddle-milled as shown in Fig. 


5. Clamps are used to hold the connect- 
ing rods to the angle plate at both ends, 


additional means of locating and hold- 
ing the rod in place. 

A flywheel being turned in a vertical 
turret lathe is shown in Fig. 7, which il- 
lustrates the advantages of multiple 
tools. The boring of a rear axle hous- 
ing is shown in Fig. 8, the housing be- 
ing located by means of the milled sur- 
face which is forced up against the top 
of the fixture by means of the wheel- 
clamp A, underneath. 








Fic. 8. BORING OuT A REAR-AXLE HOUSING 
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Cotton Rope Drive 


It has been said, and may be true, 
that the reason why cotton rope has not 
been a success in this country as a trans- 
mission material is that American manu- 
facturers and engineers, though progres- 
sive and willing to try new things, are 
not sufficiently analytical and thorough 
in their trials. They will install a drive, 
and if it is a success, well and good; if 
it is unsatisfactory, it is discarded with- 
out attempting to discover why or how to 
eliminate the cause. Abroad, manufac- 
turers and engineers are progressive in 
a far different way. If a thing fails 
there, a careful, systematic study is made 
as to why it failed and the cause of fail- 
ure is removed if possible. Sometimes a 





Fic. 7. TURNING A FLYWHEEL 


few minor changes will result in a drive 
which was formerly a failure becoming 
a decided success. 

Not many years ago an American en- 
gineer instailed a rope drive in a large 
plant. He had no experience whatever 
in the designing of this type of drive, 
and he laid out the grooves in the pul- 
leys in accordance with his ideas. The 
drive lasted but a short time, and the 
whole output was consequently scrapped 
without hesitation and belts at once re- 
placed the ropes. The entire trouble was 
due to the faulty design of the grooves. 

It is to be noted that unless the grooves 
are properly shaped and adapted to the 
material of which the ropes are made, 
no rope drive wi!l be a success and none 
should be installed without first care- 
fully considering the character of the 
material employed and the conditions un- 
der which the drive is to be used. Cor- 


Tectly designed and constructed, a rope 


drive is a very satisfactory method of 
transmitting power—in many instances it 
is superior to belt or electric drive—and 
is at the present time one of the best 
methods of operating shafting which is a 
considerable distance from the driving 
engine.—Power. 
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Gatun Locks of the Panama 
Canal 


The 20 pairs of enormous steel gates 
necessary to operate the Gatun locks of 
the Panama Canal are fast nearing com- 
pletion. The gate-moving mechanism has 
already been installed and tested on one 
pair of gates. 

The illustration, Fig. 1, is taken from 
the center wall between the two lock 
chambers and looks north in the east 
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chamber of the high-level locks. The 
gate leaf in the foreground is one of the 
upper guard gates; it is 58 ft. 4 in. high 
and weighs approximately 500 tons. 

The second gates shown in the illus- 
tration are called the upper gates and 
are 77 ft. high and each leaf weighs in 
the neighborhood of 700 tons. 

The distance between the first two 
pairs of gates is 91.5 ft. Beyond these 
are seen the intermediate gates, which 
are also 77 ft. in height. The distance 














Fic. 1. UpPpER EAST CHAMBER OF THE GATUN LocKsS, PANAMA CANAL, SHOWING 
Some 3500 Tons oF STEEL WORK IN PLACE 


(Photograph by Underwood & Underwood, N. Y 


City.) 











Fic. 2. MACHINERY FOR OPENING LEAF OF LocK GATE 


(Photograph by Underwood & Underwood, N. Y. City.) 
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between these and the upper gates is 
385.5 ft. It is in front of these inter- 
mediate gates that the first fender chain 
is placed. The distance to the farther 
end of the upper chamber, where the 
truss and locomotive crane are seen, is 
some 600 ft. from the intermediate gates, 
or something like 1100 ft. from where the 
photograph was taken. 

In the foreground, in the left-hand 
corner, is the steel framework which 
supports the gate-operating machinery. 
Fig. 2 shows this more in detail. Here is 
shown the great crank or bull wheel, a 
combination gear and crank constructed 
of cast steel, 19 ft. 2 in. in diameter and 
weighing approximately 35,000 Ib. This 
wheel turns through an arc of 197 deg., 
opening and closing the gate leaf by 
means of the steel strut or connecting 
rod shown in the illustration. The con- 
necting rod is pivoted to the gate about 
17 ft. from the hinge. 

The bull wheel turns on a large center 
pin and is supported at the rim in four 
places by rollers. It is driven by a sin- 
gle pinion on the vertical shaft, shown 
near the crankpin. The vertical shaft is 
driven by a bevel gear and pinion, the 
pinion being fast on a horizontal shaft 
passing through the bulkhead which 
separates the motor chamber from the 
bull-wheel chamber. This shaft carries 
a gear with spring center, which is 
driven by a pinion on the back shaft of 
an electric mctor. 

The strut pin is fastened on the bull 
wheel in a boss near the rim of the crank 
gear. The strut is a built-up structural 
member having a slip connection at either 
end, which allows the length of the strut 
to be changed within fixed limits. The 
slip joint is supported by a pair of rollers, 
which relieve it of undue bending strains. 

To prevent excessive strains on the 
crank gear from wave action on the gate, 
or other shocks, a spiral-spring shock 
absorber is provided. This shock ab- 
sorber is made of 6 nests of two springs 
each, and when solidly compressed ex- 
erts a pressure of 184,000 Ib. It is as- 
sembled with an initial compression of 
50,000 Ib. The spiral springs are in com- 
pression for forces acting in either di- 
rection on the strut. 

The crank of the bull wheel is so 
placed that the speed of moving the leaf 
is greatest when the gate is half open 
and diminishes in proportion to the near- 
ness of the gate to its open or closed 
position. The whole operation of open- 
ing or closing the leaf was designed to 
require 2 min., but this time was cut in 
the first test made to 1 min. 48 sec., or 
12 sec. faster than required by the con- 
tract. 

A perfect miter is insured by means 
of a special device, which consists essen- 
tially of two box-shaped castings, one 
bolted to the outer end of the top girder 
of each gate leaf. One casting carries 
a pair of movable jaws and their operat- 
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ing mechanism, and the other has a large 
pin, which is inclosed by the jaws when 
they are in the closed position. 

The jaws are connected by a series of 
toggle links to a crosshead nut, which is 
moved by means of a revolving screw. 
The end thrust of the screw is taken up 
by two thrust bearings which transmit 
thrust in either direction to the main 
frame casting. 

The screw is turned by a bevel gear 
in mesh with a bevel pinion on the motor- 
driving shaft, which passes through a 
plug bearing and is connected to the 
motor shaft by means of a friction cut- 
off coupling. 

The forces acting on the jaws are 
transmitted directly to the frame through 
pins when the jaws are in locking posi- 
tion, and there is no strain on the screw 
due to forces acting on the jaws. When 
in open position the jaws allow either 
gate leaf to reach the mitering position 
without interference with the other. 

The work of fabricating the Panama 
Canal lock gates was begun in Pitts- 
burgh, Penn., the last week of October, 
1910. The first shipment of the erecting 
plant arrived at the Isthmus in the first 
week of January, 1911, and the first week 
in May, following, saw the arrival of the 
first material for the gates themselves. 
The largest sections shipped weighed 
over 18 tons. 

In just one year from the time the 
work of erection commenced, the first 
pair of gates shown in Fig. 1 had been 
erected, and the operating machinery in- 
stalled and tested on one leaf. 

The operating machinery is the inven- 
tion of Edward Schildhauer, electrical 
and mechanical engineer in the office of 
the assistant chief engineer, and is pat- 
ented.—Engineering News. 








Erecting Pumping Engines 
By J. H. BryAn* 


As soon as the site is selected for en- 
gine foundations and lines and levels are 
given by the employed architect, select a 
convenient wall or column of the building, 
or, if such is not in existence, plant a 
6x6-in. post firmly in the earth. On this 
wall or post chisel the following: 


Bench mark for the floor line. 
Top surface of the foundation. 
Thickness of grouting. 


Underside of full nut of foundation 


bolts. 
Other important or necessary levels. 
A column or wall of the building is 
preferable for the bench marks for the 
various levels, as there they can be re- 
ferred to from time to time in case the 
foundations settle and throw the engine 


out of alignment. 
THE FOUNDATION 


The depth of the foundation must be 
determined by the nature of the soil and 


*General Superintendent for the Trus- 
tees, the Platt Iron Works, Dayton, Ohio. 
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the construction of the engines. The min- 
imum thickness of a perpendicular line of 
foundation for a Corliss engine having a 
capacity of 4,000,000 gal. should be be- 
tween 7 and 8 ft. When the bottom 
of the foundation pit is reached and the 
earth is found to be of a proper consist- 
ency, drive a steel bar 2 or 3 ft. beyond 
the depth of the pit to determine if the 
ground is solid. If the subterranean foun- 
dation is of quicksand or soft earth, itis 
necessary to resort to piling, spaced about 
3-ft. centers, covered with two courses 
of 3-in. oak plank and layed down with 
reverse forms. 

Assuming that the foundation pit is 
satisfactory, place the foundation tem- 
plate in position over the supporting tim- 
bers and level the bottom of the template 
to the bench mark indicating the top of 
the foundation. Adjust the foundation 
bolts to the underside of a full nut to 
bench marks. Make boxes of rough lum- 
ber to fit around the nut keepers to foun- 
dation washers of plates in order to keep 
the concrete from interfering with the ad- 
justment of the bolts. The tubing of the 
pipes, or wood boxes, encircles the bolts 
and extends from the plates to the under 
side of the template and is heki tight to 
the template by adjusting the nuts to the 
foundation bolts oppssed by temporary 
washers, made of wood, from the upper 
side of the template to the nuts. 

Material for concrete should be a high- 
grade portland cement, coarse sand and 
gravel, free from loam, mixed in the pro- 
portion of one of cement to three of sand 
and gravel. Thoroughly knead to the 
consistency of mortar and apply imme- 
diately. Care should be taken to avoid 
air pockets by frequently tapping the con- 
crete while in a soft state. From a week 
to ten days should be allowed for the 
foundation to become hardened before the 
engine is mounted thereon. 

Mark the center and cross lines on the 
foundation walls from the template, as 
these lines will be handy in locating en- 
gine frames. 


LEVELING THE MAIN ENGINE FRAMES 


After placing the engine on the foun- 
dations, proceed to level them to the 
bench marks, making allowance for the 
proper thickness of the grouting. This 
should not be less than three-quarters 
of an inch. In leveling the main engine 
frames and the suction bases to the water 
ends, employ the following leveling points 
and spots: 

The bored surface of the main shaft 
bearing shells. 

The finished pad immediately near the 


pillow block. 
Four spots on the suction-bases. 


The main frames are located first, using 
a straight-edge across the flanges near- 
est the water end. Great care must be 
taken to have the ends of the frames 
aligned accurately as the whole alignment 
of the engine depends upon the ends of 
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the frames being ‘at right angles to the 
center line of the engine frames and the 
rest of the parts. Tram spots are placed 
at each end of the frames near the 
flanges, and trams for pitch and diagonal 
centers: are provided in the tool outfit. 
These trams are made to check for par- 
allelism of the frames and are fitted to 
prick punches in tram spots on the 
frames. 


Before grouting, have the members on 
shims, leveled and aligned. Avoid the 
unsightly appearance of wedges protrud- 
ing from parts of the engine. 


THe ASSEMBLING 


Erect the crankshaft to prove align- 
ment, by crankpits, to the line in the cen- 
ter of the engine frames before grouting. 
The proportions of grout being half ce- 
ment, high-grade portland, to half coarse 
lake sand, free from loam, and mixed to 
the consistency of paint. Prepare a dam 
6 in. from the castings and around the 
parts to be grouted. In the process of 
pouring the grout use a thin lath to as- 
sist in filling between the foundations and 
the castings. 


Put the crossheads in place, assemble 
the connecting rods, stretcher rods, pis- 
tons and plungers. Put the engine on the 
extreme stroke and make witness marks 
on some convenient portion of the engine, 
preferably the guide section and near the 
center of the crosshead, to assist in de- 
termining the piston and plunger clear- 
ance. Disconnect the crosshead wristpin 
and pry the whole outfit to contact nearest 
the heads. Refer to the witness marks 
on the guide sections and crossheads for 
proper clearances. Replace crosshead 
wristpin, turn the engine over to the op- 
posite center and repeat the foregoing op- 
erations, and refer to witness marks. 

The operation of. moving the engine 
from one center to the other for piston 
clearances must not be done with steam; 
use hand gear. 








A German motorist recently dis- 
covered a most extraordinary cause of 
a fire starting in the carburetor of his 
automobile. Noticing a leak in his car- 
buretor connections, he stopped the car 
in a completely deserted road in full 
sunlight. There was no spark, fire, match, 
broken insulation, or any other thing that 
could possibly have caused the gasoline 
to catch fire; yet in a few moments the 
carburetor was ablaze. The motorist 
was something of a scientist and started 
an investigation of the cause. He dis- 
covered that the catch on the convex front 
lens of the headlight had become un- 
fastened. and the lens had swung around 
in such a manner that the sun’s rays be- 
came focused directly on the leaky con- 
nection at the carburetor.—Scientific 
American. 
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The Power Hack Saw 


A paper recently read before the Insti- 
tution of Mechanical Engineers and pub- 
lished in abstract in another part of this 
issue, outlines the development of the 
power hack saw and draws attention to 
a few of the possibilities of that much 
neglected and often despised machine. 

So accustomed have mechanics become 
to viewing the power hack saw as a 
crude device for accomplishing a most 
elementary operation, the cutting off of 
bar material, that it is often difficult for 
them to realize that it is a machine tool. 
Most despised objects, however, after con- 
tinued service in humble capacities, 
eventually secure some measure of rec- 
ognition on a basis of social worth and 
with this recognition must come op- 
portunity for development along lines 
not heretofore taken into consideration. 

Thus, in the paper referred to it is 
pointed out that the power hack saw so 
long used in very simple form and almost 
universally for the single purpose of cut- 
ting off pieces of bar stock, in more recent 
times is undergoing a transformation in 
design and entering an expanding field 
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of usefulness which in the past has been 
beyond its reach. With the modifications 
in design which secure among other fea- 
tures rigidity of parts, steadiness of 
action, proper pressure upon the blade, 
a blade position square with the work, suit- 
able means of supplying lubricant to the 
cut, the reciprocating saw becomes a tool 
for accomplishing a variety of operations 
now performed with the aid of more 
elaborate equipment. 

The improvement of the machine it- 
self has been accompanied by advance 
in the making of blades and _ the 
stronger, deeper blades available have 
made possible the economical application 
of the power hack saw to larger and 
heavier work and to work where a con- 
siderable degree of accuracy of cut is 
important. Similarly the possibilities of 
the hack sawing process have been ex- 
tended by experimental work for the de- 
termination of the most suitable pitch 
for the teeth of the blade and the most 
suitable pressure for the tooth during the 
cutting stroke. 

It is probably true, as the author of the 
paper believes, that in the rapidity of work 
the endurance of blades and in the size 
of the machine the reciprocating straight 
blade sawing machine is still in its in- 
fancy. 








Machine Frames of Structural 
Steel 


Cast iron has been the accepted ma- 
terial for machine frames for so long a 
period that we seldom stop to consider if 
it can be replaced by anything else. In 
many ways it is well suited for this use. 
It is easily shaped by casting in molds; 
thus frames of complicated shape can 
be made in a single piece, doing away 
with machining, fitting and bolting. 

Cast-iron wearing surfaces for slides, 
guides, and the like, are accepted as de- 
sirable. On the other hand it should be 
remembered that cast iron is less stiff 
than steel, though more brittle. This fact 
often deceives designers into thinking 
that cast iron is more rigid than it really 
is. 

Guides made of steel for cast-iron 
slides possess as good wearing qualities 
as can be asked for. Under overload, 
steel gives a warning of approaching fail- 
ure before it actually lets go. The ob- 
jection raised to the large number of 
joints in built-up steel frames seems 
destined to be done away with by weld- 
ing the parts together instead of bolting 
them. There now remains the objection 
to the lack of adaptability of structural- 


steel shapes to accepted graceful outlines, 
that is outlines made up of easy, flowing 
curves and rounded corners. 

In this matter of outline there has been 
a great evolution in the past. We can 
imagine a designer of 50 years ago, who 
ornamented his machines with Greek col- 
umns and bunches of cast-iron grapes, 
looking upon present-day designs as de- 
void of artistic beauty. But it is more 
than likely that evolution in this respect 
has not ceased, and we are disposed to 
believe that Prof. Sweet has been en- 
tirely justified in advocating straight- 
line designs as both useful and artisttc. 
At the same time we realize that it re- 
quires a much higher type of artistic 
sense and ability in a designer to com- 
bine straight lines into a pleasing con- 
tour than to lay out flowing curves. 

We are ready, or nearly ready, in 
some types of machines for straight-line 
frame designs, to which structural steel 
construction lends itself readily. The way 
has already been blazed by a few build- 
ers of punches and shears. 








Models versus Plans 


A recent article in a business magazine 
heralded the forthcoming of the model 
as a means of conveying information in 
industry. The particular application is :o 
manufacturing buildings. It is claimed 
that the architect is able to smooth out 
the disputed points with the owner, and 
that the owner’s engineers are able to 
plan the arrangement of departments to 
the best advantage, if they have a small 
scale model of the plant before them. 
Drawings are said to be inadequate. The 
models are made something like the 
Noah’s Arks of the nursery, with a roof 
that can be pulled off to show what is in- 
side. All of this is based on the belief 
that drawings—at least architectural 
drawings—are not easily read and under- 
stood. 

There seems no just ground for this 
presumption, and if there is such ground, 
the fault lies with the execution of the 
drawings, not with drawings broadly as 
one of the languages of the designer 
and engineer. , 

The history of the relative use of mod- 
els and drawings in the machine shop 
is easily told. In the early days of ma- 
chinery building—in some shops that day 
has not yet passed—the model was used 
to convey information as to dimensions, 
sizes and finish of machine parts. Its use 
is open to numerous objections which 
need not be detailed here. To overcome 
these many difficulties, the individual de- 
tailed drawings were developed. In some 
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shops these are still called “model draw- 
ings,” thus showing their close associa- 
tion with the models that they replace. 
The use of these individual detailed draw- 
ings is rapidly increasing. They are, 
without doubt, the most satisfactory way 
to convey information as-to how parts 
are to be made. That is, the models of 
machine parts of our fathers have been 
superseded by the detailed drawings of 
today. 

Why then should we be asked to ac- 
cept a model of a new shop in place 
of a suitable set of drawings? Such 
a request is nothing but a reversal of a 
tendency which can be observed in any 
progressive industry. That is, the sub- 
stitution of the written record for the 
thing itself as a means of conveying in- 
formation. 

If the men finally responsible for build- 
ing a manufacturing plant cannot read 
drawings, there may be an excuse for 
some more graphical means of conveying 
information. But as a rule, factories are 
today designed, constructed and managed 
by engineers. An engineer worthy of the 
name needs-no model. A suitable draw- 
ing conveys all the information that he 
needs. 

This leads us to ask, are architectural 
drawings of shops and buildings poorer 
in quality than drawings of machines? 
It is well known that the average shop 
man has a decided opinion on this ques- 
tion. He believes that the architectural 
drawings are rather poor specimens of 
an important engineering language. 
With this opinion we are, to a certain ex- 
tent, compelled to agree. We have seen 
many architect’s drawings of shop build- 
ings which were not equal, as a means of 
conveying information, to the ordinary 
drawing of a machine or machine detail. 
In execution, lettering and the appear- 
ance of a picture, they may excel ordi- 
nary mechanical drawing; but the primary 
use of such drawings is to convey accu- 
rate information, not to please the eye. 

Thus we question if the use of the 
model of the shop building will grow to 
any extent. It seems to be something 
developed to meet a particular case and 
lacking in general merit. 








Rights in Inventions 


A volunteer letter writer to the New 
York Evening Post has been allowed 
to express himself as follows: 

“The recent attack upon the patent sys- 
tem, culminating in the Oldfield bill, 
which has just been reported in Con- 
gress, is but another phase of the general 
movement against monopolies popularly 
supposed to be responsible for the wide- 
spread increase in the cost of living. In 
all this agitation the property right in 
inventions seems to have been pretty 
much lost sight of, and perhaps was never 
very well understood. In the general as- 
sault now being made on the patent sys- 
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tem, it is only fair to the system 
and to inventors to at least stop to 
take the property-right view of inven- 
tions. Perhaps that view was never ex- 
pressed more clearly than by Mr. Webster 
in his great argument in support of the 
patents of Charles Goodyear for improve- 
ments in the vulcanization of India rub- 
ber.” 

The foregoing letter is reprinted here, 
not because of any merit or importance 
in it, but as an example of prevalent 
crude thinking on the subjects of patents 
and of natural rights, 

Granted for the sake of argument that 
Jim Jones, who'invents a tooth pick, has 
a property right‘in his invention where- 
by he is entitled to preverit Bill Smith 
from copying it. Suppose, however, that 
Bill, never having heard of Jim or his 
tooth pick, devises a similar one. That 
is his invention and he has a property 
right in it as such. But here the law 
steps in and says that he cannot use it 
even to pick his own teeth. Manifestly 
the law enacted to protect Jim’s property 
right has overshot the mark and has taken 
away Bill’s equally good right. 

This is fairly typical of a large propor- 
tion of the inventions now covered by 
patents. Each marks a short step of ad- 
vance by some individual beyond the 
point of general progress in mechanical 
science to which others have led him. 
Many people were working along the same 
line as he and if he had not hit the idea 
first someone else would have done so 
long before the end of his 17 years’ pai- 
ent monopoly. Thus his protected inven- 
tion becomes an obstacle to further me- 
chanical progress, rather than a help. The 
paths of designing are crowded with such 
stumbling blocks, formed by patents on 
insignificant devices which never should 
have been allowed. 

Let us assume, however, that the pat- 
ent be an important and fundamental one. 
Suppose it be a labor-saving contrivance 
which economizes hundreds of thousands 
of dollars a year that without it must 
have been wasted. Is not the inventor en- 
titled to all of this saving which without 
him would not have been made? This 
is plausable. But we must admit other 
factors in the saving beside the invention 
itself. These factors are the general con- 
ditions of its utility. If the inventor had 
grown up alone on a desert island he 
would never have had the foundation of 
mechanical knowledge on which to make 
his invention; having made it, he could 
have found little or no opportunity for 
its use and no market for its product. 
Civilization at large has created a situa- 
tion in which, by doing a little thinking, 
he can bring about a huge result. The 
amount that civilization at large has put 
into the success of the invention is great- 
er than his contribution to it and its 
proprietary interests would naturally 
rank accordingly. 
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This is not a new or strange idea. It 
is essentially the same as the old legal 
doctrine on which rests “eminent do- 
Some have even contended that 
the State has a right to tax property up 
to total confiscation, since it is only by the 
protection of the State that the property 
has any value to its owner. 

In passing—if the law proceeds on an 
assumption of absolute property rights 
resident in an inventor,—why does it re- 
strict them to 17 years and not rather 
enforce them perpetually? There is no 
such time limit in Nature. 

The machine shop man is in a position 
to appreciate both sides of the patent 
question. If he welcomes protection of 
his own designs, he nevertheless must 
feel, as few can, the embarrassment of 
having doors closed on every side by in- 
discriminate allowance of patents to 
others. Doubtless many machine con- 
structors would heave a sigh of relief to 
see the bulk of our patent system swept 
away and protection reserved for the ex- 
ceptionally worthy case. 





Fires in Machine Shops 


We are very apt to underestimate the 
dangers from fires in machine shops, 
probably, as we have stated before, be- 
cause nearly everything which catches the 
eye seems to be made of metal and is 
not likely to burn. There are some 
things, however, which seem better in 
every way if made of wood, such as 
bench tops, tool boards and other articles 
of shop furniture. 

But we only need to look over some of 
the fire records to see that machine shops 
are by no means exempt from fires. 
While it is probably true that nearly all 
of these might be prevented, it is also evi- 
dent that we have not yet reached the 
stage of our education where this is likely 
to be done, and that we must provide for 
extinguishing fires as well as for prevent- 
ing them. 

A few recent examples may be of in- 
terest as showing specific cases of fires 
in metal-working shops. One was started 
by mice gnawing matches in a work- 
man’s apron in a shop drawer. Another 
was caused by friction between a pul- 
ley and a wooden box. Spontaneous com- 
bustion in the buffing room of a stove 
company was responsible for another. The 
list before us also includes brass-working 
establishments, automobile builders, loco- 
motive shops and a storage-battery plant, 
—all metal-working establishments, and 
of the class we are inclined to look upon 
as being very safe. 

It so happens that in all of the in- 
stances cited the fires were extinguished 
by sprinkler heads with very slight dam- 
age, which emphasizes the necessity for 
the most approved methods of extinguish- 
ing fires in addition to a vigorous educa- 
tional campaign for their prevention. 
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Cutting-off Machine and a 
Belt Shifter 


The halftone, Fig. 1, illustrates the 
6-in. cutting-off machine of the W. P. 
Davis Machine Co., Rochester, N. Y. 


to another, is shown in Fig. 2. In many 
shops where the ceilings are high, it is 
extremely difficult to change the speed of 
a belt-driven lathe without the use of a 
pole. This device is located on the shift- 
ing rod, and, having a long bearing, re- 
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Fic. 1. LARGE CUTTING-OFF MACHINE 


A geared scroll chuck has been added 
on the rear end of the spindle. This is 
operated by means of a handwheel in 
place of a pin as formerly constructed. 
This handwheel enables the operator to 
make adjustments without the waste of 
time necessary to locate the openings for 

















Fic. 2. BELT-SHIFTING DEVICE 
the pin, which in the old construction 
were placed 90 deg. apart. A substantial 
splash guard has been addcd over the 
front chuck to keep the cutting compound 
from flying over the floor. 

The same company’s new device, being 
put on its lathe countershafts for shift- 
ing the belt from one step of the pulley 


mains parallel. The belt passes through 
a large slot placed at a proper angle for 
leading the belt from one step to another 
without injuring it. 


A Hacksaw Frame 
The halftone shows the “Easy Grip Ex- 
tension” hand hacksaw frame, manufac- 
tured by the West Haven Manufacturing 
Co., New Haven, Conn. 
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A HACKSAW FRAME 


It will be noted that the handle is at an 
angle, giving a more comfortable grip 
than the usual straight one. 








**Aloxite’’ Cloth in Rolls 


The Carborundum Co., Niagara Falls, 
N. Y., is now putting up “Aloxite” cloth 
for hand use in rolls %4, %4, 1, 1%, 2 and 
2'% in. wide in a variety of grits. The 
cloth is rolled on metal spools containing 
50 yards. 


Thread Rolling Data 
By E. A. ERMOLD 


A job of thread-rolling in the automatic 
screw-machine which apparently was a 
failure was made a success by a careful 
analysis of the conditions, and the action 
of the thread roll as it was presented to 
the work. Through the columns of 
AMERICAN MACHINIST we are continually 
receiving evidence of the value of analy- 
sis in the practical solution of shop prob- 
lems and I am fully convinced that its 
value cannot be overestimated. 

The particular piece of work in ques- 
tion was a collared nipple, with a thread 
on each end as shown in Fig. 1. It was 
made from hexagon brass rod and was 
to come from the machine finished in one 
operation. The front thread was cut with 
a die and the back thread which was % 
in. straight pipe size, 18 threads per inch, 
was to be rolled. 

The pitch diameter of the roll and the 
diameter of the blank were figured from 
the formulas, viz.: 

For the pitch diameter of roll 


; D 
d= N (D—=) 


where 

d= pitch diameter of roll, 

N number of threads on roll, 

D = pitch diameter of work, 

C = double depth of thread. 

For the diameter of blank 

d, —D — \& (single depth of thread), 
where 

d, — diameter of blank, 

D = pitch diameter of work. 
which had, on several previous occasions, 
been used with success on fine threads 
up to and including 32 per inch, but in this 
case we were unable to roll a good 
thread; in fact the thread was “chewed 
up.” I then proceeded to do what has 
now become a habit, to make a diagram- 
matic sketch and follow the action of the 
tool and work. 

The diagram in Fig. 2 shows the work 
with the thread roll superimposed, the 
work having a very coarse thread in or- 
der to exaggerate the conditions, If we 
now imagine the thread roll to be ad- 
vanced to the work in the manner shown 
at Fig. 3 until a shallow groove has been 
rolled in the work and considering the 
roll and the work as a pair of spiral 
gears, the roll being driven by the work, 
it will be observed that any further move- 
ment of the roll across the top of the 
work tends to produce a movement of the 
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roll, bodily, in the direction of the arrow 
at A, Fig. 2. But in practice the roll must 


be a close fit in its holder, therefore there 
is a considerable thrust against the holder 
at A and as the roll is rotated by friction 
alone it is obvious that the resulting 
thrust will cause a slippage resulting in 
a lag of the roll. Now by again refer- 
ring to the diagram it is readily seen that 
any lag of the roll will also cause a thrust 
at A; thus it will be seen that a slight 
thrust will cause at lag, and lag causes 


0.D= 0.528 
PD- 049 
TP1.~ IBUSE Top, V Bottom 
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the equal of any die-cut thread, and as 
a matter of interest we had no trouble in 
keeping the diameter to thread gage size. 
Two different conditions in thread roll- 
ing are shown diagrammatically in Fig. 
3; the one at a, is the one we have 
been considering; at b the conditions are 
altered somewhat by the work revolving 
the opposite way, and if the reader will 
draw a diagram he will find that any 
slippage of the roll is not so quickly fatal. 
But in both cases the rule will apply. 
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THREAD-ROLLING DATA 


more thrust and being cumulative it pre- 
vents the roll from turning, resulting in 
a stripped thread. By again referring to 
the diagram in Fig. 2 it will be observed 
that if the thread roll were to turn faster 
instead of slower it will tend to move to 
the opposite side of the holder in the di- 
rection of the arrow at B, thus opposing 
the first thrust at A. Now let us*’see what 
will happen if the roll is made consider- 
ably smaller in diameter in order to make 
it revolve faster than the proper ratio. 
As the roll tends to move toward B it will 
cause a thrust and consequent friction at 
this side but this will tend to slow down 
the roll thus reducing the thrust which 
will allow the roll to speed up again, thus 
automatically taking care of any “extra 
speed” and as this action is continuous 
it will not produce @ drunken thread 
which it would were the action intermit- 
tent. 

Herein lies the solution of the problem, 
make the thread roll smaller than the 
proper ratio in order to overcome the slip- 
page caused by friction on the sides and 
the pin and if slightly undersize it will 
not matter as any tendency to get ahead 
is taken care of automatically, but any 
tendency to lag is fatal. The above hy- 
pothesis was reduced to practice. A new 
roll was made 1/32 in. smaller in diame- 
ter than the first one and almost immed- 
iately after being placed in the machine 
we were getting work with a rolled thread 


I have seen numbers of cumbersome 
formulas for figuring the pitch diameter 
of the roll and the diameter of the blank 
but from my experience in thread rolling 
I do not think it necessary to figure the 
ratio so very exactly if the above men- 
tioned rule is observed. 


MAKING THE THREAD ROLL 


The combined wedging and rolling ac- 
tion of the roll tends to cause a chipping 
of the thread unless the roll is made com- 
paratively soft. In practice it is neces- 
sary after hardening it, to draw the tem- 
per down below the blue color that is 
gray, which leaves the roll soft enough 
to be filed, but this leaves the metal 
around the hole too soft so the roller is 
made with a large hole and a hardened 
bushing is forced in after the roll is tem- 
pered, this bushing is left quite hard. 

We find it necessary to give the roll a 
sharp thread on the top for both V and 
U. S. S. form threads, as a flat top thread 
on the roll would not work for reasons 
that must be obvious. For threads which 
have a flat on top the roll must have a flat 
at the bottom of the thread in order to 
roll down the ridges which can be seen 
by a reference to Fig. 5. 


FINDING THE DIAMETER OF THE BLANK 


We have adopted the practice of find- 
ing the exact blank diameter for coarser 
threads by experiment, for the reason that 


Vol. 37, No. 10 


the blank is usually formed by a tool 
which also forms other shoulders which 
must be an exact size and therefore can- 
not be altered after the forming tool is 
made. The thread roll is first made and 
is then placed in a holder in a lathe and 
passed over the work in the same manner 
as it will be used in the screw machine. 
In this way the blank diameter can be 
obtained by experiment. 

The blank diameter is this case, that is 
for the U. S. S form of thread on top 
and sharp V bottom was found to be ex- 
actly the pitch diameter of the finished 
work, and from this it is readily seen that 
a sharp V thread will require a somewhat 
larger blank. 








Purchasing and Testing High- 
Speed Steels 
By Ropert E. Newcoms* 


For several years the writer has an- 
nually investigated the relative merits of 
a large number of brands of high-speed 
steels, and writes with the view of open- 
ing up a discussion as to the proper 
methods of purchasing and testing such 
steels. At present, high-speed steels are 
generally purchased by brand, the shop 
superintendent specifying the brand with 
which he has obtained the best results. 
The purchasing agent is not allowed to 
purchase other brands and competition is 
finally ruled out. The result of this pro- 
cedure is a direct loss to the purchaser 
in first cost and a possible indirect loss 
because of inferior quality. Also, for- 
mulating a fixed plan of purchasing and 
testing annually, relieves both the pur- 
chasing agent and shop superintendent 
from the continual annoyance and pester- 
ing of enthusiastic steel salesmen; it fur- 
thermore makes it unnecessary for the 
salesman to make unprofitable calls. 


A SYSTEMATC METHOD OF PURCHASE 


The method I have adopted for the 
past several years is as follows: The 
first of the year the purchasing agent is 
directed to send inquiries to the steel 
vendors requesting lowest price on the 
quantity of high-speed steel used an- 
nually. The vendor is further requested 
to send a sample of steel, like that on 
which he quotes. He is advised that the 
results of the tests are final, and the 
brand of steel for the next ensuing year 
will be determined by quality and price. 

The following specification of sample 
is sent to the vendor: 

“The sample piece of steel furnished 
by vendor must be forged and ground to 
a Taylor standard %x1%x14™% _ in. 
straight left-hand blunt roughing tool, 
and hardened and tempered as per di- 
rections supplied by vendor.” 

Where the steel vendors desire to have 
their expert forge and treat the steel, no 





*Assistant superintendent, Deane Steam 
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objection is made, because, it is believed 
that any mechanic of average intelligence, 
properly instructed and trained, can get 
the same results as the expert. 

The vendors are not in any way re- 
stricted as to the chemical composition 
of steel which they furnish, as is re- 
quired by the United States Government 
specifications, which were given in de- 
tail at page 187, Vol. 32, part 2. It is 
believed that such restrictions are un- 
necessary, “and that, the only physical 
test necessary or desirable is the cutting 
test such as can be made in any shop, 
at slight expense. The writer has adopt- 
ed the following methods of tests: 


METHOD OF TEST 


The cutting tests are carried out on a 
cylinder 4 ft. long, 12 in. in diameter 
with 4-in. core. Particular care is exer- 
cised in the foundry to make sure that 
the iron of each test cylinder is alike 
and uniform in texture. The outer scale 
of each cylinder is removed before the 
test is started. 

A break-down or elimination test is 
first made, which eliminates at once the 
inferior steels. This test is made at the 
excessive (excessive for quality of iron 
in cylinder) cutting speed of 120 ft. per 
minute, with 1/16 in. feed, and 3% in. 
depth of cut. This disqualification test 
is made until the tool has been ground, 
sufficiently to remove all surface imper- 
fections caused by heat treatment. The 
writer gives the matter of grinding spec- 
ial attention’ because it is ‘ound that the 
life of the cutting edge of a tool is in- 
creased considerably after several grind- 
ings. It is assumed that the cutting edge 
of the tool is destroyed as soon as the 
surface of the cast-iron test cylinder be- 
gins to shine or shows signs of the metal 
being torn. The length of run is then 
noted. 

Object-ons have been raised to this 
elimination test, on the ground that some 
steels that are thus eliminated may have 
the longest life, at what may be termed 
economical cutting. speeds, and steels that 
prove best in this elimination test may 
be only loaded samples. Tests have been 
made, which for all practical purposes, 
disprove this, although it is admitted that 
steels are sometimes made which would 
have comparatively long life at excessive 
cutting speeds and still be inferior at 
economical cutting speeds. 

The second or economical cutting 
speed test is made using the same feed 
and depth of cut, but varying the cutting 
speed so that the life of the cutting edge 
will be about twenty minutes. It is con- 
sidered that the economical cutting life 
of a high-speed cutting tool, properly 
ground, and with proper cut, should be 
from 20 to 30 minutes. A calibrated 
Warner speed indicator is a handy in- 
strument for determining the surface 
speed and a stop-watch to determine the 
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length of run. These instruments should 
be found in every shop, and should be 
used both by foremen and men. Piece- 
workers will find these instruments of 
great value to themselves. 

The following tables give details of 


















































recent elimination and speed-cutting 
tests: 

| Life of 

Standing Brand Cutting Speed tool 
1 A 120 ft. per min. 9 min. 
2 B 120 ft. per min. 8 min. 
3 Cc |} 120 ft. per min. 4 min. 
4 D 120 ft. per min. 34 min. 
5 E 120 ft. per min. 3 min. 
7 F- 120 ft. per min. 2 min. 
& ; 120 ft. per min. 1} min. 
9 H 120 ft. per min. 1 min. 
10 I 120 ft. per min. j min. 
11 J 120 ft. per min. 4 min. 
12 K 120 ft. per min. 4 min. 

ELIMINATION TEST 

| Life of 

Standing Braad Cutting Speed j| tool 
1 B 100 ft. per min. 21 min. 
2 B 105 ft. per min. 15 min. 
3 Cc 100 ft. per min. 15 min. 
4 A 105 ft. per min. 10 min. 
A 95 ft. per min. | 22 min. 
5 D | 105 ft. per min. | 10 min. 
D | .95 ft. per min. {20} min. 
6 E 100 ft. per min. | 12 min. 
7 J 105 ft. per min. | 10 min. 
J 95 ft. per min. | 20 min. 

| 
ECONOMICAL SPEED CUTTING TEST 








From the above data it is evident that 
there is not a great difference in the ctt- 
ting qualities in the economical cutting 
speed test. Although tests are planned 
and carried out with extreme carefulness 
to insure uniformity of all conditions, it 
should be realized that it is quite pos- 
sible that one tool may have received 
better treatment than another, or that the 
observer may not have been so quick to 
notice when the edge of the tool was 
gone, in one case as in another. Brand 
“B” was selected as a result of the above 
tests because the price was right, the test 
was good and because it was the steel 
which had been selected at the annual 
test a year ago. 


GOVERNMENT SPECIFICATIONS 


Referring back to the specifications of 
high-speed steels published at page 187, 
Vol. 32, part 2, it would seem desirable 
to admit clauses 5, 6, 7, and 8, and thus 
broaden the scope of the specification, 
but still maintain the desired cutting 
quality of the steel. Similar remarks 
would apply to other grades of steel 
specified. 

Large buyers of high-speed tool steel 
could save much money by specifying 
that the steel stand a running test under 
specified conditions instead of specifying 
brand. The government navy yards are 
to be commended for their progressive- 
ness in this respect, which is responsible 
for the high grade of steel furnished. 
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New PuBLICATIONS 


DIFFERENTIAL AND INTEGRAL CAL- 


CULUS. By Lorrain S. Hulburt. 481 
6x9-in. pages, 17 illustrations. $2.25, 
net. Longmans, Green & Co., New 
York, N. Y. 


In the preparation of this book the ob- 
ject has been, as the author tells us, to 
produce an instructive book on calculus. 
The two first main divisions, “books,” 
constitute a complete elementary course 
in differential and integral calculus of a 
single real argument. The third book 
contains a concise introduction to three- 
dimensional analytics, with the applica- 
tions of integration to the determination 
of volumes and of areas of curved sur- 
faces. The fourth book treats at length 
partial and total derivatives and multiple 
integrals, the calculus of functions of sev- 
cral real arguments. The fifth division 
treats several special topics, among which 
a selection may be made, such as: Tay- 
lor’s and Maclaurin’s theorem, De 
Moivre’s theorem, hyperbolic functions, 
integration of rational fractions, and en- 
velopes. The sixth book is a brief in- 
troduction to ordinary differential equa- 
tions. 

Geometric methods are employed wher- 
ever possible, and rightly, for such meth- 
ods appeal most strongly to a beginner, 
while theorems are used without proof 
where the theorem would not appeal to 
a beginner. Integration formulas are 
reduced to a minimum, and integration 
by tables strongly emphasized. 

It may also be said, that apart from 
its desirability as a textbook for begin- 
ners in calculus, the giving of certain 
facts without proof, the many practical 
applications of the calculus, the chapters 
on hyperbolic functions and differential 
equations, and the general arrangement 
of formulas, make it a desirable book 
for the engineer who occasionally needs 
to brush up his calculus. 








OBITUARY 


Edward H. Hargrave, president of the 
Cincinnati Tool Co., Norwood, Cincinnati, 
Ohio, died recently at his home in that 
city at the age of 60 years. His death 
was sudden. 

Mr. Hargrave was born in Cincinnati, 
where he acquired his early experience 
with the James L. Haven Co., whose 
secretary he was for a number of years. 
He acquired an interest in the Cincin- 
nati Tool Co. about 30 years ago, and was 
its president until his death. He was an 
extensive traveler and one of the few 
American manufacturers recognized as an 
authority on export matters. About 8 
years ago he received an honorary ap- 
pointment from the President of Para- 
guay as vice-consul at Cincinnati. He 
was a member of many [ndustrial, com- 
mercial and social organizations. A 
widow, two sons and a daughter survive 
him. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 














MetTAL WorKING 
NEW ENGLAND STATES 


The Fenway Garage Co., of Boston, 
Mass., recently incorporated with $250,000 
capital, has purchased land and will erect 
a two-story fireproof commercial garage 
in the Fens. 


The general contract has been awarded 
for a three story brick and concrete gar- 
age, 71x110 ft., on Cross St., Springfield, 
Mass., for Nelson E. Elmer. Bruno Woz- 
ny isthe arch. Noted June 27. 


The Connecticut Electrical Mfg. Co., 
which will remove its plant from Bantam, 
Conn., to a site recently purchased at 
Connecticut Ave. and Florence St., Bridge- 
port, Conn., in the East End, has awar- 
ded a contract for the construction of a 
four-story brick building of slow burning 
mill construction, which will cost about 
870,000. 


Plans have been completed by William 
A. Boring, Arch., 32 Broadway, New York, 
and estimates are being received for the 
new factory building of the Whitney Mfg. 
Co., machinists, at Hamilton St. and 
Bartholomew Ave., Hartford, Conn. The 
new building will be two stories high, 50x 
180 ft., and of fireproof construction. 


The Stanley Works, manufacturers of 
hardware, New Britain, Conn., has re- 
ceived a permit for the construction of an 
addition to its plant on Myrtle St. Noted 
Aug. 22. 

Bids have been received for the new 
factory to be built on Rubber Ave. for 
Risdon Tool & Machine Co., Naugatuck, 
Conn. A one-story frame building, 40x 
128 ft., also boiler house will be erected. 
Noted May 9. 


MIDDLE ATLANTIC STATES 


Freeburg & Fidler, archs., Jamestown, 
N. Y., have completed plans for a brick 
and steel garage, 36x88 ft., to be erected on 
Fourth St., by M. R. Peterman. 

Plans have been prepared for the con- 
struction of a six-story brick factory, 
327x7E ft., on Starr Ave., Long Island 
City, N. Y., for the General Vehicle Co., 
manufacturer of automobiles. Two six- 
story wings will be subsequently added, 
and the entire cost will be $600,000. 

The Ingersoll-Rand Co., Painted Post, 
N. Y., has awarded a contract for the 
construction of an addition to its plant. 
It will be of brick and steel, 280x104 ft., 
two stories high. Noted Aug. 29. 

Messner & Swensen, proprietors of the 
Powers Hotel, Rochester, N. , will erect 
a completely equipped garage, 65x150 ft., 
on Plymouth Ave. 

The United Engineering Co., of Pitts- 
burgh, Penn., is building a 20 ft. bar mill 
for rolling rounds, and a 9 ft. small fin- 
ishing mill for the C. Pardee Works at 
Perth Amboy, N. J. 

The Sterling Steel Foundry Co., of Brad- 
dock, Penn., is building an addition, 125 
x80 ft., to its present plant. Noted July 
4. 


_ More than $8,000,000 will be expended on 
improvements to the Edgar Thompson 
Steel Works of the Carnegie Steel Co., at 
Braddock, Penn. The improvements 
will include 14 large open hearth furnaces. 

The American Vanadium Co. of Pitts- 
burgh, Penn., has drawn plans for a new 
plant at Bridgeville, Penn. Bids will be 
asked shortly on the erection of the buil- 
dings and for new equipment 

W. M. Laird, East Liberty, Penn., is 
having the Highland Theatre Bldg., at 
South Highland Ave., and Ravenna St., 
reconstructed with reinforced concrete 
and remodeled into an automobile repair 
shop and garage. 

The roller mill of Kaufman, Schaeffer 
& Co., Fleetwood, Penn., was destroved 
by fire on Aug. 27. Loss, $40,000. ; 
eT be Allegheny Foundry & Machine Co., 
re) ittsburgh, Penn., will build a la 
plant at Glassmere. a 


Press reports state that_the Fairbanks 
Scale Co., Philadelphia, Penn., will es- 
tablish a repair shop in Harrisburg. The 
shop will be equipped with the finest im- 
proved machinery. 

The contract for the construction of the 
new car barn of the Philadelphia Rapid 
Transit Co., at Tenth and Luzerne Sts., 
Philadelphia, Penn., after plans by J. 
Horace Frank, arch., has been awarded. 
It will be 375x600 ft., of concrete and hol- 
low tile, and cost $250,000. Noted June 27. 

Plans are being prepared by William 
Steele & Sons., for a four-story factory for 
the Electric Dental Mfg. Co., Philadelphia, 
Penn. It will be at 34th and Arch Sts., 
and built of brick and concrete. 

The building at 30th and Chestnut Sts., 
Philadelphia, Penn., of the Empire Iron 
& Brass Foundry, was damaged by fire 
on Aug. 28. Loss, $5000. 

The Prest-O-Lite Co., of Indianapolis, 
Ind., has gaat awarded a contract for the 
construction of a_ $30,000 building on 
Grant Boulevard, Pittsburgh, Penn. It 
will be of stone and reinforced concrete, 
75x100 ft. Noted Aug. 15. 

Contracts have been let for the con- 
struction of a brick garage, five stories 
high, at First Ave. and West Water St., 
Pittsburgh, Penn., for the O’Hara estate. 

The Universal Shoe & Forge Co., Pitts- 
burgh, Penn., has incorporated with a 
capital of $500,000, and intends to manu- 
facture horseshoes and automobile drop 
forgings. The company has leased the 
Bindley Bldg., until the completion, of its 
$60,000 factory. C. H. Phares is pres. 

The Impervious Sheet Steel Co., Pitts- 
burgh, Penn., will erect a plant at Roches- 
ter, Penn., for the manufacture of coated 
steel sheets. Charles E. Pope is pres. 

The Pennsylvania Tank Car Co., 
Sharon, Penn., is having plans prepared 
for the erection of two additions to its 
plant, which will double the capacity. 

The Union Switch & Signal Co. of Swiss- 
vale, Penn., is erecting several additions 
to its plant at Swissvale. 

Plans have been completed and ac- 
cepted for the construction of a*big ma- 
chine shop for the Westinghouse Machine 
Co., Pittsburgh, Penn., at Turtle Creek, 
Penn. The structure will’ ibe of brick, 
concrete and iron and will be 400x82 ft., 
two stories high. * 

Cc. Cc. Mish, of the Park Hotel, Wil- 
liamsport, Penn., will erect a cement 
block garage. 


SOUTHERN STATES 


W. J. Arey, Shelby, N. C., will erect a 
brick garage, 50x80 ft. 

F. W. Hadley, Siler City, N. C., will 
erect and equip a new machine shop, 
80x30 ft. 


L. C. Ricks, Macon, Ga., will erect two 
one-story buildings at a cost of $7500, 
and equip them for sheet metal working. 
Leon Dure, of Macon, is arch. 


The Harris Tire Co., Savannah, Ga., is 
contemplating the erection of a $25,000 
garage. It will be of structural steel 
and concrete, with a machine shop on 
the second floor. Stephen N. Harris is 
mgr. 


The Cash Automobile Garage, Gaines- 
ville, Fla., will build an addition, 30x30 
ft.. and with an entrance on Garden St., 
to its present building. 


The Decatur Cornice & Roofing Co., 
Decatur, Ala., is erecting an addition to 
its foundry department at a cost of 
$5000. The building will be 40x80 ft., 
and increase the number of men em- 
ployed about forty. 


Richard C. Plater, Nashville, Tenn., 
contemplates the erection of a garage 
at Broadway and Vauxhall St. It will 
have a floor space of about 20,000 sq.ft. 


MIDDLE WEST 


J. J. Sullivan is having plans prepared 
for the construction of a garage and re- 


pair shon on Michigan Ave., Cincinnati, 
Ohio. 

The Stacey Mfg. Co. has increased its 
capital from $150,000 to $750,000, and will 
build extensions to its plant on Elm- 
wood Pl, Cincinnati, Ohio. The com- 
pany manufactures gas holders and oil 
and water tanks. 

Corrigan, McKinney & Co., miners and 
dealers in pig and iron ore, have ac- 

uired a site of 16 acres near Dille Ave., 

leveland, Ohio, and will build a new 
plant. 

The General Electric Co., 1752 East 
45th St., Cleveland, Ohio, is building an 
addition to its plant, estimated to cost 
$3000. 

The Park Drop Forge Co., 750 East 
79th St., Cleveland, Ohio, is building an 
addition to its plant. Estimated cost, 
$4800. 

The New Process Stove Co., a division 
of the American Stove Co., Cleveland, 
Ohio, has had plans prepared by engr. 
W. J. Carter for the erection of three 
factory buildings from one to ‘three 
stories in height. 


The Ohio State Stove Co. will build an 
addition and remodel its factory on West 
Forest Ave., Columbus, Ohio. Estimated 
cost, $7500. Noted Aug. 15. 


The United States Steel Corporation 
has purchased 100 acres adjoining its 
plant at Lorain, Ohio, and it is reported 
that plans are being prepared for exten- 
sions and improvements estimated to 
cost $1,000,000. 


The National Sanitary Co. is enlarging 
its foundry at Salem, Ohio, to double 
its former capacity. About 30 new 
molders will be installed. 


The Wheeling Sheet & Tin Plate Co. 
has purchased 40 acres of land at Tilton- 
ville, Ohio, and will build a factory and 
install the necessary machinery. 


The Trumbull Steel Co., Warren, Ohio, 
is building a plant, to cost $300,000. The 
plant will include a tin mill, boiler room, 
galvanizing department, finishing mill, 
sheet mill and office building. 


The Cleveland, Cincinnati, Chicago & 
St. Louis Ry. Co. will erect additional 
shops at Beech Grove, Ind., estimated to 
cost $175,003. Noted Apr. 4 

The plant of the Indiana Reduction 
Co., Indianapolis, Ind., was destroyed by 
fire Aug. 26. Loss, $150,000. 

The Noelke-Richards Iron Works will 
build a.one-story foundry at Michigan 
St. and King Ave., Indianapolis, Ind. 
Estimated cost, $1200. 


Fred R. Schafer, 1005 South Lafayette 
St., South Bend, Ind., is havin plans 
prepared for the construction of a ma- 
chine shop. 


Frank Saxton and Stephen Hall, Bliss- 
field, Mich., are interested in a proposi- 
tion to establish a factory for the manu- 
facture of a bundle-tying machine, at 
Blissfield. 


The Detroit Pressed Steel Co., Detroit, 
Mich., will erect a new factory, to cost 
$1800, at Elliott Ave. 


The Jeffrey DeWitt Co., manufacturer 
of spark plugs, is building an addition 
64x100 ft., three stories, and 100x52 ft., 
one story, at its plant on Butler Ave., 
Detroit, Mich. 


The Standard Brass Works is building 
a new plant on Wight St., Detroit, Mich. 
There will be a building 55x117 ft.. two 
stories, a foundry 52x100 ft., a boiler and 
engine house 25x35 ft., and a storage 
shed 15x60 ft. Fred G. Austin is pres. 
Noted Aug. 22. 


The Hudson Motor Car Co., Detroit, 
Mich., has had plans prepared for a two- 
story factory, 63x500 ft. 


The Wabash R.R. Co., 9 Fort St., West 
Detroit, Mich., has awarded the general 
contract for the erection of a one-story 
roundhouse, 500x25 ft. Cost, $60,000. 


P. Cc. Puller is havin plans repared 
for a garage, 100x190 4! ly ghevten 
high, at Michigan St. and Bond Ave., 
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Grand Rapids, Mich. The building will 
be named the Modern Garage, and is es- 
timated to cost $50,000. 

The Romeo Foundry Co., Romeo, Mich., 
plans to build a factory for the manufac- 
ture of automobile cylinders and piston 
rings, at Port Huron, Mich. 

The Kirsch Curtain Rod Co. is build- 
in~ an addition to its plant at Sturgis, 
Mich. 

The Chicago Junction R.R. Co. will 
build a four-story brick freight house, 
125x150 ft., at 1534 South Western Ave., 
Chicago, Ill. Estimated cost, $60,000. 


The plant of the Sherer-Gillett Co., at 
1705 South Clark St., Chicago, Ill, was 
destroyed by fire Aug. 26. Loss, $10,000. 

The Illinois Malleable Iron Co. will 
build a one-story brick addition, 75x125 
ft., to its plant at 2856-62 Paulina St., 
Chicago, Ill. Estimated cost, $2000. 

The Wilson-Bennett Mfg. Co., manu- 
facturer of oil tanks, has purchased a 
four-acre tract of land on 58th Ave 
south of 65th St., Chicago, Ill., and will 
build a two-story brick factory to cost 
$40,000 and to have a floor space of 
40,000 sq.ft. The contract has not as 
yet been awarded. 

The E. B. Lanman Co., which is affill- 
ated with the Columbus Bolt Co., Colum- 
bus, Ohio, has completed arrangements 
for the construction of a new bolt, nut 
and washer plant near Chicago, Ill. The 
contract.for the steel work on the buiid- 
ings has been awarded. 

The Inland Steel Co., Chicago, II1., 
build an additional plate mill. 

The Universal Wheel Co., Chicago, IIL, 
is considering the construction of a fac- 
tory at Morris, IIL. 

The Oxweld Acetylene Co., Chicago, 
Tll., will build an addition to its plant, 
according to plans prepared by . &. 
Lindstrom, arch. The building will be 
50¥75 ft., and is estimated to cost $10,000. 
Noted June 27. 


The Cotta Gear Co., Rockford, TIL, has 
awarded a contract for an addition to 
its plant. The company manufactures 
automobiles, and the addition will be 
used for assembling and finishing ma- 
chines. 

Milwaukee, Wis.—The George J. Meyer 
Mfg. Co. is contemplating erecting a con- 
crete boiler shop foundry at 576 Clinton 
St., to be two stories, 130x140 ft. 


Fire, on Aug. 24, destroyed the shops 


will 


of the Racine Steel Casting Co., Racine, 
Wis. Loss, $10,000. 

The Watewitz Machine Co., Racine, 
Wis.. is having plans prepared for the 


construction of an experimental machine 
shop for the manufacture of locks, me- 
chanical automobile starters, etc. 


WEST OF THE MISSISSIPPI 


The Davenport Foundry & Machine 
Co., Davenport, Iowa, has awarded the 
contract for an addition to its foundry 
on West Fourth St. 


R. H. McComb, Deadwood, S. D., is 
constructing a three-story brick garage 
and machine shop at Deadwood. 


The McCabe-Steen Tracklaying Ma- 
chinery Co., Kansas City, Mo., recently 
incorporated with a capital of $50,000, 
will establish a factory for the manu- 
facture of machinery. Samuel F. Sex- 
ton, Frank W. McCabe and Vernon E. 
Steen are interested. 


The Ardery-Halliday Motor Co., St. 
Joseph, Mo., recently incorporated with 
a capital of $10,000, will equip a plant 
for the manufacture of motors. Incor- 
porators are J. W. Ardery, J. W. Holli- 
day and W. 8S. Thompson. 


The General Appliance Co., St. Louis, 
Mo., recently incorporated with a capital 
of $80,000, plans to establish a factory to 
make brake shoes. The incorporators 
are: William J. Mills, George F. Hanson 
and H. K. Wagner. 


The St. Louis Motor Truck Co., St. 
Louis, Mo., has increased its capital from 
$17,500 to $22,500, and will install addi- 
tional equipment. . 


Fire, on Aug. 22, damaged the machine 
shops of the Walton Machine Co., Fort 
Worth, Tex. Loss, $1500. 


The Southern Pacific Co. has had plans 
prepared for the erection of new shops 
at Houston, Tex. The estimated cost is 
$400,000. A boiler and blacksmith shop, 
310x120 ft., a lumber shed, 240x70 ft., a 
machine and erecting shop, 130x310 ft., 
and a new power house, sand house and 
oil house will be erected. 
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The Kleburg Gin Co., Kleburg, Tex., 

lans to install a cotton gin at Kleburg. 

Cc. Glenn and W. F. Floyd, Kleburg, 
are interested. 


WESTERN STATES 


The s0-stame mill of the Mazuma Hills 
Minine & Milling Co., Tonopah, Nev., 
was destroyed by fire with a loss of 
$30,000. 

The Commonwealth Mining & Milling 
Co., Pierce, Ariz., plans to build a new 
mill to replace the structure destroyed 
by fire about two years ago. E. A. Col- 
lins is supt. 

The Atchison, Topeka & Santa Fé R.R. 
Co. will soon erect new machine shops 
and a roundhouse at Winslow, Ariz. 


The American Smelting & Refining Co., 
Tacoma, Wash., plans to reconstruct its 
plant at Point Defiance, Tacoma. A new 
copper smelter and three new blast fur- 
naces with a converting department, and 
a steel building about 300 ft. long and 
60 ft. high will be erected and new flues 
will be installed. About $300,000 will be 
expended. 

Charles Andrews and J. F. Waterman, 
Chico, Calif., will erect a large commer- 
cial garage and machine shop at Sixth 
St. and Broadway, Chico. 


The Co-operative Motor Co., Long- 
beach, Calif., is receiving bids for the 
construction of a two-story brick and 
concrete garage and repair shop on 
American Ave. The estimated cost is 
$100,000. Noted Aug. 29. 

The Layne-Bowler Corporation, mak- 
ers of pumps and wall screws, Violet and 
Santa Fé Aves., Los Angeles, Calif., con- 
templates the erection of a new factory. 
P. D. Bowler is pres. 

The Perfex Co., Los Angeles, Calif., 
will erect a large automobile factory on 
Slauson Ave., Los Angeles. J. R. Fouch 
is vice-pres. 

J. B. Gill, San Bernardino, Calif., is 
having plans prepared for a commercial 
@arage and repair plant to be erected 
on West Third St., San Bernardino, for 
the Brandenburg-Pearson Motor Co. 


M. Hall, San Diego, Calif., has pur- 
chased a site at Fourth and Ash Sts., 
San Diego, and will erect one of the 
largest commercial garages and machine 
shops on the coast. 


The Pierce-Arrow Motor Car Co., San 
Francisco, Calif., will erect a commer- 
cial garage and repair plant on Geary 
and Polk Sts., San Francisco. Estimated 
cost, $85,000. Mr. Culbertson is mer. 

The Glenn L. Martin Co., 


San Fran- 


cisco, Calif., recently incorporated with 
a capital of $100,000, to manufacture 
aéroplanes, will erect a plant at Santa 


Ana, Calif. The incorporators are: Glenn 


L. Martin, W. S. Collins and William 
Loftus. 
CANADA 
R. W. Knight and E. O. C. Kuhnle, of 


Pittsburgh, Penn., have organized a new 
company to build a _ steel fabricating 
plant at Welland, Ont. 








NEw INCORPORATIONS 


METAL WORKING 


The following companies have been 


incorporated to manufacture: 


United Motor Equipment Co., Augusta, 
Maine; motors. Capital, $1,000,000. In- 
corporators: Joseph Williamson, E. M. 
Hussey, Augusta, and E. M. Leavitt, 
Winthrop. 


The Flexible 
land, Maine; 
$1,000,000. 
Mitchell, 
Lee W. 
ton. 


Steel Belting Co., Port- 
steel belting. Capital, 

Incorporators: George W. 
Boston; C. E. Allen, Arlington, 
Hall, Brookline; David E. Moul- 


The J. Duncan Co., Boston, Mass.: trol- 


leys and carriers. Capital, $50,000. In- 
corporators: Frederick F. Judd, Win- 
throp; John Duncan, Somerville, ‘and 
Charles T. Judd, Everett. 


Douglas Saw & Machinery Co., Boston, 


Mass.; machinery. Capital, $250,000. In- 
corporators: C. ¥. Harpam, Joel M. 
Barnes, Harry L. Coe, Dorchester, Mass. 

The Harris Player Piano Co., Ine., 
Binghamton, N. Y.: player pianos, ete, 
Capital, $75,000. Incorporators: E. S. 
Goodman, K. B. Harris, Binghamton, and 
H. C. Haggerty, Endicott, N. Y 
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The Brockway Motor Truck Co., Cort- 


vehicles. Capital, 
George A. 
Frederick R. 


land, ; motor 
$100,000. Incorporators: 
Brockway, C. S. Pomeroy, 
Thompson, Homer, N. Y. 

The Montauk Wire & Thermostat Co., 
Boro. Manhattan, N. Y.; fire prevention 
apparatus. Capital, $55,000. Incorpor- 
ators: Edmund Keese, 1026 Delamere 
Place; Marion Garrison, 2006 Canton 
Ave., Brooklyn; Henry Washburn, 32 
Warren St., New York City. 


Ricketts Incinerator Co., Boro. Man- 
hattan, N. Y.; incinerators. Capital, $590,- 
000. Incorporators: J. Ricketts, 28 


328 


Pinchurst Ave.; Edward H. Critey,, 
Test 


West 2list St.; George H. Corey, 256 
136th St., New York City. 

The Strebel Automatic Machinery Co., 
Bergenfield, N. J.; machinery. Capital, 

100,000. Incorporators: L. Strebel, A. 
Strebel, Bergenfield, and A. Macleod, 
New York City. 

The Pennsylvania Appliance Co., Cam- 
den, N. J.; electrical and mechanical ap- 
pliances. Capital, $5000. Incorporators: 
George H. B. Martin, C. U. Martin, John 
A. MacPeak, all of 419 Market St., Cam- 
den, N. J. 

The C. & C. Electric & Mfg. Co., Tren- 
ton, N. J.; electrical appliances. Capital, 
$500,000. Incorporators: Charles L. 


Hyde, Peter F. Hoffman and George 
Hills. 

The Salisbury Ball Bearing Mfg. Co., 
Wilmington, Del. Capital, $100,000. In- 
corporators: H. Ral Ewart, R. Boyd 
costing and M. L. ogers, Wilmington, 
Del. 

The Medina Machine Co., Medina, Ohio; 
machinery, tools, implements, automo- 


biles, novelties and hardware specialties. 
Capital, $25,000. Incorporators: F. W. 
Woods, F.. M. Branch, C. R. Warner, O. 
V. Neumeyer, and W. IL. Kennedy 

The Motor Boat & Supply Co., Cleve- 
land, Ohio: motor boats, accessories and 
motive power machines. Capital, $25,000. 
Incorporators: A. M. Barnes, H. C 
Barnes, L. A. Subers, J. E. Taylor and 
Ernest Mossman. 

The Pipe Machinery Co., Cleveland, 
Ohio; machinery. Capital, $10,000. In- 
corporators: Walter C. Grosser, William 
Cc. Benninghoff, A. A. Clay, R. W. Main 
and N. Cc. Boyd. 

The Perfection Mortise Machine Co., 
Columbus, Ohio; machinery, lumber, iron, 
steel and other metals. Capital, $15,000. 
Incor»orators: S. A. Webb, H. E. Staf- 
ford, W. J. Booth, Cyrus Huling and 
Frank C. Huling. 

The Harris Steel & Wire Co., Chicago, 
Tll. Capital, $125,000. Incorporators: 
I. S. Blumenthal, Maurice Alschu-er and 
Cc. Cc. Brosius. 

The Tllinois Modern Button & Machine 
Co., Chicago, Ill. Capital, $25,000. In- 
corporators: William Friedman, William 
Aderm, and C. J. Ader. 

The Ryan Galloway Co., Chicago, IIL, 
coal passers. Capital, $25,000. Incor- 
porators: Edward Ryan, Loyd Galloway, 
and C. B. Patterson. 

The Star Pointer Mfg. Co., Chicage, 
Tll.; pumps and machinery. Capital, 
$10,000. Incorporators: Charles R. 
Young A. A. Basse and H. 8S. Shedd. 
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destroyed the Judson Clark sar- 
dine factory at Boothbay Harbor, Maine, 
on Aug. 22 Loss, $30,000. 

The Coe-Mortimer Co., manufacturer 
of fertilizer, Belfast, Maine, will erect 
a 300-ft. extension to its plant. 

The main building of the Portland 
Stoneware Co., Portland, Maine, was de- 
stroyed by fire on Aug. 27. Loss, $75,000. 


Fire 


Fire, on Aug. 25, destroyed the four- 
storv stock barn of the Cuba-Connecti- 
cut Tobacco Co., Feeding Hills, Mass. 


Loss, $25,000. 

Fire, on Aug. 23, destroyed the tobacce 
shed of W. S. Pinney, on South St., 
Springfield, Mass. Loss, $17,000. 

Bids will be received until Sept 10, at 
State House, Providence, R. by the 
Board of Control and Supply, for the con- 
struction of a laundry building at State 
Insane Hospital, at Howard; also bids 
for plumbing and heating. Clarke, How- 
ard & Homer, 72 Weybosset Sts., Provi- 
dence, are archs. Wm. A. Schofield is 
Chn. Bd. of Control. 

The Priscilla Worsted Co. has secured 
lant of the British Hos- 
at Thornton, R. L, and will 


the abandoned 
iery 


Co., 
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equip it as an addition to its present 
plant. 

Plans are being made by the Killingly 
Mfg. Co., manufacturers of cloth, Kil- 
lingly, Conn., for a weave shed 150x250 
ft. Other improvements will be made 
and new machinery will be installed. 

Wililam Lakam, Milford, Conn., has 
purchased land near the Wepowaug 
River and will start the construction of 
a new factory, to be used as a rubber 
reclaiming plant. It will be two stories 
high, 150x50 ft. 

J. H. & P. GC. Mueller, of Rockville, 
Conn., will erect and equip a large fac- 
tory for manufacture of braids. 


MIDDLE ATLANTIC STATES 


The Louisman-Capen Co. has been or- 
ganized in Brockport, N. Y., and will 
take over the plant of the Brockport 
Piano Co.. and later will enlarge and 
equip the plant for the manufacture of 
musical instruments. 


The Peterson National Co. has been 
incorporated with a capital of $200,000, 
at Buffalo, N. Y., and arrangements are 
being made for the erection of a plant 
for the manufacture of oils. J. A. Drake, 
Corning, N. Y., is an incorporator. 


The Fairmont Box Co., recently in- 
corporated at Canajoharie, N. Y., is now 
having plans prepared for the construc- 
tion of a factory, 100x180 ft., two stories 
high. 


The New York Architectural Terra 
Cotta Co., 225 Fifth Ave., New York, N. 
Y., will enlarge its plant at Vernon Ave. 
and Harris St., Long Island City, by the 
erection of a brick addition, to cost 
$12,000. 


Maximus Bros. have organized a com- 
any in Rochester, N. Y., and will estab- 
ish a plant for the manufacture of 
liquid and prepared foods. 


Fire destroyed the Furlong leather 
board mill, at Walesville, N. Y., on Aug. 
21. Loss, $12,000. 


The polish house of the R. M. Hollings- 
head Co., Ninth and Market Sts., Camden, 
N. J., was destroyed by fire on Aug. 22. 
Loss, $2000. 


Fire, on Aug. 21, destroyed the boiler 
house of the William Bilas silk mill, in 
Monroe St., Garfield, N. J. Loss, $7000. 


The John B. Stetson Co., manufacturer 
of hats, Philadelphia, Penn., will soon 
begin the erection of an additional fac- 
tory at its plant on Montgomery Ave. 
It willebe eight stories high, 100x88 ft., 


of brick, concrete and steel. The esti- 
mated cost is $150,000. 
Fire destroyed the buildings of the 


Pennsylvania Market & Cold Storage 
Co., at Market and 29th Sts., Philadel- 
phia, Penn., Aug. 23. Loss, $100,000. 


Excavation work has been started for 
a new plant for H. C. Aberle & Co., manu- 
facturer of rey A Philadelphia, Penn., 
to be erected at Clearfield, A, Lippincott 
and Water Sts. It will be four stories 
high, 80x195 ft., of concrete and steel. 


The Phillips-Jones Co., manufacturer 
of shirts, Pottsville, Penn., has had plans 
prepared for the construction of an ad- 
dition to its factory. 


The plant of the Riegelsville Mfg. Co., 
millworkers, Riegelsville, Penn., was de- 
stroyed by fire on Aug. 27. Loss, $40,000. 


The Wickam-Hughes Co., 
turer of cut glass, Scranton, Penn., is 
enlarging its plant at Wyoming Ave. 
and Gibson St., by the construction of 
an addition, which will double its capa- 
city. 


The La Salle Mountain Asbestos Mfg. 
Co., Scranton, Penn., has started con- 
struction of an addition to its plant on 
Pine St., between Wyoming and Capouse 
Aves. It will be 165x100 ft., and will 
cost $10,000. Noted Aug. 29. 


Fire, on Aug. 16, destroyed the Grand 
& Mounce sawmill, Cumberland, Md. 
Loss, $20,000. 


Fred. Bauerschmidt, brewer, Hillen St., 


manufac- 


Baltimore, Md., will soon erect a new 
cooling plant and storage house, on 
recently purchased adjoining 


4 bape 
is present plant. 


The sawmill of H. William Yonkers, 
at Flint Stone, Md., was destroyed by 
fire on Aug. 20. Loss, $3000. 

The Antietam Knitting Mill, Hagers- 
town, Md., will establish a branch plant 
at Hancock. The estimated cost is 
$10,000. 


AMERICAN MACHINIST 


SOUTHERN STATES 


Bedford Mills Co., Bedford City, 
Va., will erect a building and add ma- 
chinery to double its present capacity; 
the company also contemplates install- 
ing electric power. 

The Newberry Shoe Co., of Hunting- 
ton, W. Va., will at once make additions 
to its machinery and equipment suffi- 
cient to double its present output. This 
enlargement is necessitated by a con- 
tract recently made with the Helmers- 
Bettman Shoe Co., of Cincinnati, for 300 
pairs of shoes daily. 

The Barringer Mfg. Co., Rockwell, N. 
C., will erect a new building and install 
additional machinery. 

A 20-acre site has been purchased at 
Trinity, N. C., by the High Point Con- 
solidated Mills Co., High Point, N. C., for 
the erection of a cotton spinning and 
twisting mill. 

The Brown & Williamson Tobacco Co. 
will erect a new factory in Winston- 
Salem, N. C., to double their present 
capacity. 

Bids are being ,received for additions 
to the Lancaster Cotton Mills, Lancaster, 
S. C., which include a weave shed 237x 
900 ft., and an addition to Mill No. 2. 

The recently organized Waukesha 
Mills Co., Cedartown, Ga., will take over 
the Cherokee Knitting Mills and will 
add new machinery. L. O. Benton is 
pres. 

W. R. Parsons will erect an ice plant 
with a capacity of 12 tons, at Manches- 
ter, Ga. 

Burdette Loom :s, of Hartford, Conn., 
owner of the patent process of the Na- 


The 


tional Cellulose Co., is considering the 
erection of a plant at Savannah, Ga. 
Estimated cost, $1,000,000. 

The Farmers’ Construction Co., Elk- 


ton, Fla., will build a stave mill, with a 
daily capacity of 40,000 to 50,000 staves. 

The Florence Mills, Fort Payne, Ala., 
plan to install additional equipment in 
their mills at Fort Payne. 

Fire destroyed the plant of the Phil- 
lips Paper Co., in Notre Dame St., be- 
tween Water and Delta Sts., New Or- 
leans, La., Aug. 22. Loss, $25,000. 

The Mauchac Lumber Co. is contem- 
platine the establishment of a new saw- 
mill at Plaquemine, La. Henry E. Sher- 
burne is Pres. 

The Scenic Sign Co. will shortly erect 
a factory in Nashville, Tenn., for paint- 
ing stage scenery and curtains, signs 
and advertising bulletins. A. B. Leech, 
$19% Third Ave., North, is mgr. 


The Rockwood Hosiery Mills, Rock- 
wood, Tenn., has plans for erecting a 
two-story and basement addition, 150x 
200 ft. Lockwood, Green & Co., 93 Fed- 
eral St., Boston, Mass., arch. 


S. L. Cummins and J. L. Proctor, Crab 
Orchard, Ky., are planning to erect a 
flour mill at Crab Orchard, with a capa- 
city of 60 barrels. 


The Donivan Mfg. Co., Indianapolis, 
Ind., is contemplating the establishment 
of a branch shoe factory in Louisville, 
Ky. 

MIDDLE WEST , 

Amos & Agnew will build a factory for 
the manufacture of concrete blocks, at 
Beechwood, Cincinnati, Ohio. 


The Miller Shoe Mfg. Co., Cincinnati, 
Ohio, has increased its capital from $50,- 
000 to $150,000, and will make improve- 
ments at its plant. 


The cooperage department of the 
Youngstown Sheet & Tube Co., Struthers, 


Ohio, was damaged by fire, Aug. 19. 
Loss, $5000, covered by insurance. 

The Fred L. Seibert Wagon Mfg. Co. 
is building a new factory on Southard 


Ave., between 11th and 12th Sts., Toledo, 
Ohio. The building will be three stories, 
of concrete and steel, and is estimated 
to cost $20,000. 


The J. C. Hopkins Mfg. Co., recently 
incorporated with a capital of $10,000, 
will, establish a factory at Cincinnati, 
Ohio, for the manufacture of automobile 
caps and children’s shoes. John C. Hop- 
kins is pres. and gen. mgr. 


Fire partially destroyed the plant of 
the Singletary Lumber Co. and the Star 
Box Co., 1633 Merwin Ave., Cleveland, 
Ohio. Loss, $8000, covered by insurance. 


The East Palestine Rubber Co., East 
Palestine, Ohio, will build a one-story 
factory, 50x110 ft., and a power plant, 
35x50 ft. 
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The. Indiana Silo Co., Anderson, Ind., 
will build an addition to the new factory 
recently erected at Walnut and 25th Sts. 
Noted May 16. 

The plant of the Bash Fertilizer & 
Chemical Co., Fort Wayne, Ind., was de- 
stroyed by fire, Aug. Loss, $20,000, 
covered by insurance. The plant will be 
rebuilt immediately. C. S. Bash is pres. 


New iron-working equipment will be 
required by the oward Shipyards & 
Dock Co., Jeffersonville, Ind., which was 
recently incorporated with $800,000 capi- 
tal stock. Howard is pres. and 
gen. mer. The company plans to en- 
large the department for the manufac- 
ture of steel barges. 

Frank W. Prentiss & Co., manufac- 
turers of window and door screens, plan 
to construct an addition to their plant at 
Adrian, Mich. 

Eners. Monroe & Learman, 512 Phoe- 
nix Bldg., Bay City, Mich., and Smith, 
Hinckman & Grylls, 710 Washington 
Arcade Blidg., Detroit, are preparing 
plans for a chicory plant for E. B. Miller, 
of Port Huron, Mich. Cost, $45,000. 

The plant of the Port Huron Salt Co., 
Port uron, Mich., has been partially 
destroyed by fire. Loss, $20,000. 

Fire destroyed the plant of the Snedi- 
cor & Hathaway Co., shoe manufacturer, 
and of Roehm & Davison, dealers in 
steel, of Detroit, Mich. Loss, about 
$5000. The plants will be rebuilt. 

The broom factory of C. S. Veeder, at 
Hillsdale, Mich., has been destroyed by 
fire, at a loss of $5000. 

The Harvey Chalmers & Son Co., Am- 
sterdam, N. . manufacturer of pearl 
buttons, will build a branch factory at 
Cairo, Ill 

The Fulton Sash Mfg. Co., Chicago, IIL, 
has acquired five acres of land on South 
52d Ave., and is reported to have plans 
prepared for building a faetory. 


WEST OF THE MISSISSIPPI 


The Fredonia Glass Co., Coffeyville, 
Kan., contemplates the erection of a 
glass works at Okmulgee, Okla. 


The International Shoe Co., St. Louis, 
Mo., has awarded the contract for the 
construction of its new five-story fac- 
tory, 50x200 ft. T. C. Link & Son, Carle- 
ton Bldg., St. Louis, are the archs., 


The Arkansas Cooperage Co., Jennie, 
Ark., recently incorporated with a capi- 
tal of $15,000, will receive bids until Oct. 
15, for the construction of a factory. M. 
P. Walker is engineer-in-charge. 

Thomas H. Benton, Memphis, Tenn., 
plans to build a cannery at Ravendon 
Springs, Ark. 

William Wilcox, Virginia City, Mont., 
will erect a sawmill plant at the mouth 
of Indian Creek, near Virginia City, to 
cost about $20,000. 

The Texas Button Co., Arlington, Tex., 
recently incorporated with a capital of 
$25,000, will establish a factory for the 
manufacture of advertising novelties. 


Press reports state that the Home Cot- 
ton-seed Oil Co., Athens, Tex., recently 
organized, plans to build a_ cotton-oil 
mill with a daily capacity of about 60 


tons. 
M. L. Williams, Crystal City, Tex., is 
interested in a project to establish an 


ice factory at Crystal City. 

Plans have been adopted for doubling 
the capacity of the plant of the McKin- 
ney Cotton Mills, McKinney, Tex., manu- 
facturers of denim, bed ticking, awnings 
and shirting. 

The Newton Handle Co., Newton, Tex., 
has acquired a site on Caney Creek, and 
plans to build a new factory. 

The Nocona Cotton Oil Co., Nocona, 
Tex., recently incorporated with a capi- 
tal of $30,000, plans to establish a cot- 
ton-oil mill. L. A. Hodges, F. S. Wilson 
and W. H. Gentry are interested. 


The San Benito Ice & Cold Storage Co., 
San Benito, Tex., plans to increase the 
capacity of its ice factory and cold-stor- 
age plant at San Benito, and will install 
ee plants at Harlington and Bay City, 

ex. 

The National Lumber & Creosoting Co., 
Texarkana, Tex., has made an appropria- 
tion of $200,000 for the erection of a 
large creosoting plant at Trice, Tex. A 
site for the proposes lant has been pur- 
chased. It will be devoted to treating 


railroad cross-ties, piling poles, bridge 

timber and paving blocks. 

ne Keith Lumber Co., Voth, Tex., 
ans 


to rebuild its boiler and engine 
— which was recently destroyed by 
re. 
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The Winfield Pottery Co., Winfield, 
Tex., recently incorporated with a capi- 
tal of $30,000, will establish a factory to 
make pottery. The incorporators are: 
P. E. Miller, A. N. Holmes and J. C. Glass. 

R. H. Garrett, Santa Fé, N. M., is plan- 
ning the erection of a brick factory, at 
Gallup, N. M. 


WESTERN STATES 


W. W. Robinson, Seattle, Wash., is 
planning the erection of a plant at Wa- 
pato, Wash., for the manufacture of al- 
falfa meal. 

David Dean and C. W. Woodruff, of 
Spokane, Wash., have organized the Gem 
Lumber Co., and will erect a lumbering 
mill on Placer Creek, near Wallace, 
Idaho. 

The Granger Brick & Tile Co., Top- 
penish, Wash., plans to construct addi- 
tions to its factory and to install addi- 
tional machinery. 

The Junction City Creamery Assn., 
Junction City, Ore., recently organized, 
will soon begin the erection of a cream- 
ery plant, to cost $50,000. 

The Big Basin Lumber Co., Klamath 
Falls, Ore., has acquired a large tract 
of timber land near Chiloquin, Ore., and 
will erect a lumbering plant. 

The C. A. Hopping Novelty Mfg. Co., 
St. Johns, Ore., recently organized, is 
planning for the erection of a plant for 
the manufacture of wooden novelties. 

The city council of Berkeley, Calif., 
recently voted $60,000 for the erection of 
an incinerator plant for the disposal of 


garbage. J. Jessup, city engr., is in 
charge. 
The Pennsylvania Mine Syndicate, 


which recently acquired the old Pennsyl- 
vania properties at Grass Valley, Calif., 
will soon begin the erection of a 75-ton 
cyanide plant on the property. George 
W. Starr, Grass Valley, is mgr. 

The Lincoln Cannery Assn., Lincoln, 
Calif., has secured a site and will soon 
begin the erection of a large cannery. 


The Union Oil Co., Los Angeles, Calif., 
has purchased a site at Lodi, Calif., and 
will erect a large oil plant. 


Ireland & Glandel, Los Angeles, Calif., 
have started the erection of a new fac- 
tory on Stunton Ave., for the manufac- 
ture of plate mirrors. 


R. Rosenberg and H. W. Calkins, pro- 
prietors of the Ballon Dye Works, Los 
Angeles, Calif., lan to erect a steam 
cleaning and dyeing plant at San Diego, 
Calif. The estimated cost is $150,000. 


CANADA 


The Roelofson Elevator Co. is erecting 
a large factory at Galt, Ont. 

The T. Eaton Co., Toronto, Ont., will 
erect a new six-story and basement fac- 
tory, 225x100 ft. 








NEw INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been in- 
corporated to manufacture: 


American Woodworking Co,, Bethel, 
Maine; wood veneer and all kinds of 
articles produced from wood. Capital, 


$50,000. Incorporators: F. L. Wilson, R. 
L. Wilson, Berlin, N. H. 


The Auburn Last Co, Framingham, 
Mass., shoe lasts. Capital, $100,000. In- 
corporators: Henry H. Stone, Framing- 
ham, Mass.; Franklin G. Dyer, Framing- 
ham, and C. A. Dunlap, Natick. 


Levirs & Sargent, Inc., Lynn, Mass., 
shoes. Capital, $75,000. Incorporators: 
W. E. Sargent, Swampscott, N. Fallon, 


Boston, and G. H. Levirs, Salem, Mass. 


The Norwalk Woolen Mills Co., South 
Norwalk, Conn. Capital, $100,000. In- 
corporators: Charles P. Bentley, New 
Milford, Conn.; Henry P. Price, Norwalk, 
and Granville Whittlesey, New York. 

The Canton Electric Lamp Co., Boro. 
Manhattan, N. Y., electric lamps, etc. 
Capital $10,000. Incorporators: L. Danby, 
L nomoe. P. Nemoff, A. A. Canton and 8S. 

ock. 


The Manhattan Trunk Co., Boro. Man- 
hattan, N. Y.; trunks and traveling bags. 
Capital, $10,000. Incorporators: Milton 
Schifman, Julius Brannstein and Milton 
J. Eisenburg. 
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Rubberine Tire Filling & Sales Co., 
Boro. Manhattan, N. Y., tire fillings, etc. 
Capital $500,000. Incorporators: J. D 
Bridges, J. C. Clarke, and G. H. 
New York City. 

The Standard Metallic Co., Boro. Man- 
hattan, N. Y., general manufacturing 
business. Capital $50,000. Incorporators: 
Samuel Green, 1068 Tiffany St., Wm. 
Leavie, 423 West 46th St., New York City 
pac John Miller, 75 Rogers Ave., Brook- 
yn. 


The Whyte Wheeler MotiorPicture Co., 
Boro. Manhattan, N. Y., motion pictures, 
machinery, etc. Capital $25,000. Incor- 
porators: L. J. Rosett, L. Rosett, and A. 
Deutsch. 


The 
leather. 
_ a ae 
Thomas M. 

The Hirh Silk Co., 
and other textile fabrics. 


000. Incorporators: H. Stein, A. 
and M. Shapiro, Paterson. 


The Maywood Silk Co., Paterson, N. J.; 
silk and other textile fabrics. Capital, 
$50,000. Incorporators: Charles Lewis, 
Elsie, Alber and Elizabeth Gibbons, all 
of Paterson, N. J. 


The Trent & Muir, Inc., Paterson, N. J.; 


Davis, 


Camden, N. J.; 
Incorporators: 
Burdsall, and 


Sun Leather Co., 
Capital, $80,000. 
Brown, Il. W. 
Byron. 

Paterson, N. J.; silk 


Capital, $50,- 
Collier, 


leather. Capital, $10,000. Incorporators: 
Harry L Trent, James S. Muir, Bayonne, 
J.. and Clarence R. Freeman, 198 


Broadway, New York. 


The Rollo Haircloth Co., Plainfield, N. 
J.; textiles. Capital, $50,000. Incorpora- 
tors: William Bluchel, William Ham- 
berger and Rudolph Becker. 


The Mack Webb Co., West Hoboken, N. 
J., belts, etc. Capital $5,000. Incorpora- 
tors: H. Lewis Mack, William Lampeon, 
and Sherman Webb. 


Birdsall Bros. Co., Wilmington, N. J.; 
woolens. Capital, $130,000. Incorpora- 
tors: W. S. Birdsall, J. C. Birdsall, and 


W. J. Birdsall. 


The Howard R. Lukens Paper Box Co., 
Pottstown, Penn. Capital $15,000. In- 
corporators: Augustus L. Hartman, Boy- 
ertown, Penn. 


The Slatington Silk Co., Slatington, 
Penn. Capital $10,000. Incorporators: M. 
E. Jones, James Hoke and H. O. Jones, 
Wilkesbarre, Penn. 

The Hardwood & Tie Co., of America., 
Wilmington, Del. Capital $100,000. In- 
corporators: E. E. McWhiney, W. J. Ma- 


loney, and N. P. C. Coffin, Wilmington. 


The Ad-atype Matrix Co., Wilmington, 
Del. Capital $450,000 Incorporators: 
Douglas H. Thomas Jr., John E. Hanra- 
han, Jack Q. H. Smith, Baltimore, Md. 


The Defiance Typewriter Co., Wilming- 


ton, Del. Capital $1,000,000. Incorpora- 
tors: Henry Morgan, Philadelphia, Wil- 
liam Lacker, 


Brooklyn, and Douglass 
Herr, Caldwell, N. J. 


The Royal Mfg. and Importing Co., 
Wilmington, Del. Capital $1,000,000. In- 
corporators: G. D. Hopkins, B. M. Grawl, 
and E. Price. Wilmington, Del. 

The Dutch Rubber Co., Akron, Ohio, 
automobile tires and other rubber ac- 
cessories. Capital, $1,250,000. Incorpor- 


ators: E. L. Schnee, C. R. Grant, L A. 


Grant and F. E. Sherman. 


The Marathon Tire & Rubber Co., Ak- 
ron, Ohio, rubber articles and automo- 
bile tires. Capital, $10,000. Incorpor- 
ators: Ellis R. Diehm, C. C. Owens, Sterl- 
ing Newell, Donald McBride and H. J. 
Crawford. 


The Sanitary Furnace Supply Co., Can- 
ton, Ohio, heating furnaces and acces- 
sories. Capital $100,000. Incorporators: 
George D. Viers, C. N. Wilson, W. B. 
Dager, Rhine E. Butler and Charles H. 
Nuehaus. 


The Hardstone Pottery Co., Cincinnati, 


Ohio; sanitary earthenware. Capital, 
$25,000. Incorporators: C. W. Metz, W. 
F. Gwynn, L. H. Merling, G. W. Coppin, 
and R. Mitchell. 


The Eberling Cement Machinery Co., 
Cleveland, Ohio, machinery for the man- 
ufacture of cement tile and other clay pro- 
ducts. Capital $100,000. Incorporators: 
William J. Wilson, A. M. Zimmerman, M. 
J. Gillen, J. L. Quigley, and Eugene 
Quigley. 


The National Copper Refining Co.,Cleve- 
land, Ohio, metals of all kinds. Capital 
$250,000. Incorporators: F. K. Hand, F. 
H. Hand, Julius Bloomberg, Eugene E. 
Wolf, and Nathan Nomito. 
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The Superall Guarantee Drug Co. 
Cleveland, Ohio, druggists supplies of ail 
kinds. Capital $100,000. Incorporators: 
W. K. L. Brocks, T. H. Gilbert, J. Stern, 
Cc. C. Merritt, and John Love. 


The Concrete Flooring Co., Cleveland, 
Ohio, reinforced-concrete flooring and 
other concrete constructions. Capital, 
$5000. Incorporators: William H. Evers, 


Adolph George, Alexander Brauhardt, 
E. D. McLean and M. G. Norton. 

The Columbia Buggy Co., Fostoria, 
Ohio, manufacturing. Capital $10,000. In- 
corporators: J. E. Wright, George W. 
Platt, Edwards Ritchie, Alice M. Draddy 
and Milford Wall. 

The Universal Tap & Bush Co., Ham- 
mond, Ohio, beer taps. Capital $10,000. 
Incorporators: Edward and Michael Luk- 
owski and John Giesewski. 

The Ideal Steel Wheel Co., Hamilton, 
Ohio, spring wheels for automobiles. 
Capital $500,000. Incorporators: Streitel- 
meier, A. F. Parker, D. E. Kirgan, Walter 
C. Taylor, and James B. O'Donnell. 


The Hill-Stage Co., Anderson, Ind. 
automobile repair machinery. Capital 
$5000. Incorporators: Hugh Forest J. 


and E. N. Hill and H. C. Stage. 

The Hydraulic Transmission Co., Indi- 
anapolis, Ind., transmission maw. 
Capital $200,000. Incorporators: W. " 
Ernest, and Paul Milholland. 

The Indianapolis Tire Co., Indianapolis, 
Ind.; tires. Capital $300,000. Incorpora- 


tors: A. A. McKain, E. J. Holliday and 
A. G. Ayres. 

The Chicago Specialty Co., Chicago, 
Ill.; boots, shoes, etc. Capital, $50,000. 


Incorporators: John J. Lupe, Peter Hoff- 
man and K. Jennings. 

The Extension Roller 
Chicago, Ill. Capital $75,000. 
tors: Farney 8S. Hendricks, 
Swanson, Oscar D. Olson. 

J. R. Pagin Lamp Co., 
lamps. Capital $10,000. 
Martin Edinger, James R. 
Allinger. 

The M. R. L. Tire Co., Chicago, II. 
Capital $100,000. Incorporators: Mitchell 
R. Labbee, Martin C. Lundholm, and B. 
Wilson Moor. 

The U. S. Mica Mfg. Co., Chicago, IIL; 
mica and its products. Capital $10,000. 
Incorporators: Charles B. Van Kirk, Her- 


Screen Co., 
Incorpora- 
Fran A. 


Chicago, IIL, 
Incorporators: 
Pagin, F. A. 


man Rieger and Frank J. Ader. 

The Commercial Handle Co., Chicago, 
Ill.; parcel handles and novelties. Cap- 
ital, $2500. Incorporators: L. A. Hall, 


D. S. Lander and A, C. Dennis. 

The National Gas Engine Starter Co., 
Chicago, Ill. Capital $300,000. Incorpor- 
ators: Louis J. Corbitt, John M. Tuttle, 
Charles W. Hills, Jr. 

The Union Car & Equipment Co., rail- 
road equipment, Chicago, Ill. Capital 
$250,000. Incorporators: W. G. and Rose- 
mary Davis, A. L. Jacobs. 

The Collinsville Brick Co., Collinsville, 
Ill.; brick. Capital $2400. Incorporators: 
Thomas W. Sauer, R. Sauer and Maude E. 
Messinger. 


TRADE CATALOGS 


The American Tool Works Co., Cincin- 





nati, O. Circular No. 4. High duty tool 
room lathe. Illustrated. 
Winter Bros. Co., Wrentham, Mass. 


Catalog No.7. High speed steel taps and 
dies. Illustrated, 26 pages, 5x7 inches. 

Gould & Eberhardt, Newark, N. J. 
**High Duty’’ automatic gear hobbing ma- 
chines lllustrated, 24 pages, 6x9 inches. 

Montgomery & Co., 105 Fulton St., New 
York. Catalog and price list. Grobert 
Swiss files. Illustrated, 16 pages, 8x10 
inches. 

Rock River 
Wis. Catalog E. 
eters, bulldozers, 
pages, 6x9 inches. 

The New Britain Machine Co., New Bri- 
tain, Conn. Catalog. Multiple spindle 
automatic chucking machines... Illustra- 
ted, 38 pages, 9x12 inches. 

The E. Horton & Son Co., Windsor 
Locks, Conn. Catalog. Lathe chucks, 
face plate jaws and drill chucks, Illus- 
trated, 48 pages, 4x7} inches. 

Graton & Knight Mfg. Co., Worcester, 
Mass. Catalog No. 4. Leather, leather 
belting, lace leather, belt cement, belt 
dressings, etc. Illustrated, 80 pages, 5x64 
inches. 

Golding Mfg. Co., Franklin, Mass. Cat- 
alog. Hand printing presses for use in 
drafting room, printing on blue prints, 
cards, etc. Lllustrated, 12 pages, 44x7 


Machine Co., Janesville, 
Punches, shears, riv- 
etc. Illustrated, 100 


.nches. 
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FORTHCOMING MEETINGS 


American Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. W. W. 
Corse, Secretary, Buffalo, N. Y. 


American Foundrymen’s Association. 
Annual convention, Buffalo, N. Y., Hotel 
Statler, Sept. 24, 25, 26. Richard Mol- 


denke, Watchung, N. J 

Fall convention National Machine Tool 
Builders’ Association, Oct. 16-18, Hotel 
Astor, New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, sec- 
retary, 29 West hirty-ninth St., New 
York City. 

American Society of Mechanical En- 

ineers. Monthly meeting first Tuesday. 

alvin . Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 
7 os 

New England Foundrymen’s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 


of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, lll. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, a H 


Warder, 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s Associa- 


tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
hia, Penn. Howard Evans, secretary, 


ier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 


retary, 116 Nassau St., New York City. 





WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“ Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 




















wages of successful applicants for 
rositivns. 











MEN WANTED 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
gpeper. ene mocnine and bench work: 
55 miles from Chicago. David Brad] 
Mfg. Works, Bradley, Il. - 


AMERICAN MACHINIST 


FACTORY MANAGER.—High class ex- 
perienced man with some knowledge of 
electrical apparatus. State fully experi- 
ence and training. Location Middle West. 
Excellent opportunity for capable and in- 
dustrious man. Address Box 220, Ameri- 
can Machinist, 1144 Monadnock Block, 
Chicago. ’ 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer ales: 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, Ill 


GENERAL SUPERINTENDENT, famil- 
iar with small automatics, such as guns, 
typewriters, sowing and addressing ma- 
chines; not over 50; will make contract 
on result basis; must have handled over 
1000 men; give complete description of 
personality, education and experience. 
Box 767, Am. Machinist. 


lowa 


SUPERINTENDENT to run flourishing 
and prosperous factory in Middle West. 
Knowledge of stamping press operations, 

ainting, varnishing etc. necessary. 

ust be man of good executive ability, 
capable of handling one hundred or more 
men. Opportunity for investment if 
wanted; not necessary if not wanted. 
Give references, age, experience, etc. 
Familiarity with labor conditions existin 
in Middle West peeseree. Exceptiona 
opportunity for the right man. Box 753, 
Am. Mach. 


Maryland 


SALESMAN, preferably experienced ‘n 
sale sand-blast equipment, dust col- 
lectors, blowers and air compressors; 
unusual opportunity with steady employ- 
ment and good earnings for wide-awake, 
clean-cut, sober, Al man, of good address 
and appearance; demonstrated ability, 
integrity and good habits; state fully 
education, training, places and periods 
of employment, duties, territory, age and 
nationality; correspondence confidential. 
Address “Manufacturer,” Box 729 Am. 
Machinist. 


Massachusetts 


TOOL AND DIE MAKERS, experienced 
on high-grade interchangeable work. 
Address P. O. Box No. 1332, Pittsfield, 
Mass. 

DRAFTSMEN 
mechanical experience’ 


with electrical or 


Men 
also men wanted 





with tool-designin experience. Chief 
Draftsman, General Electric Co., Pitts- 
field, Mass. 

TOOLMAKER, experienced in_ tools, 


jigs and fixtures, for valve work, in New 
England, as assistant in tool room; good 
disciplinarian, with ability to get work 
out quickly; state experience and wages. 
Box 731 Am. Machinist. 


FOREMAN, capable of handling 15 
men on drills and milling machines on 
medium and light machine tool and en- 
gine work; also man to take charge of 
tool and supply room and keep accurate 
records for same. Box 730, Am. Mach. 


MACHINIST, young, as assistant fore- 
man in general tool room employing 15 
men and connected with a manufactur- 
ing concern; a live, energetic, uptodate 
and coming young man who is looking 
to the future more than to present re- 
muneration; good opportunity for the 
right man to grow; write fully, stating 
age, education, experience, lowest com- 
ensation to start, and references; other 
etters will not be considered. Box 762, 
Am. Machinist. 


SCREW MACHINE OPERATOR, Brown 
& Sharpe, capable of taking charge of 
tool work and production for six Brown 
& Sharpe automatic screw machines; a 
man to suit our requirements must have 
had good experience on small precision 
work and should prefer to have a man 
educated in the Brown & Sharpe school; 
applicants must be able to give satisfac- 
tory references; the best wages will be 
paid to the man suiting these require- 
ments. Box 766, Am. Machinist. 


Michigan 


DRAFTSMAN, competent, familiar 
with steam pumps and air compressors. 
Box 773, Am. Machinist. 


TOOL MAKERS, experienced; some on 
jig and fixture work ,and some on draw- 
ing, forming and blanking dies; steady 
work; conditions good. Box 746, Am. Ma. 

OPERATORS—We are frequently need- 
ing good operators for turrets and gear 
cutters, principally Jones & Lamson and 
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Gleason, and invite applications. Frost 
Gear & Machine Co., Jackson, Mich. 


New Jersey 


DESIGNERS AND DRAFTSMEN on 
automatic machinery, tools, jigs and fix- 
tures for small interchangeable parts; 
applications wanted only from first-class 
men in this line; 44-hour week and 
permanent positions. Box 781, Am. Mach. 


HARDENER—Man fully posted in 
heat treatment of steel; most of our 
work is carbonized; kindly state name 
of Pe with whom formerly employed 
an also salarv' expected. Address 
prepuce & Co., 585 18th Ave., Newark, 


New York 


DIE AND TOOL MAKER; young man of 
ability, good prospects of advancement, 
steady yearly work to man making good. 
Box 756, Am. Mach. 


DRAFTSMAN, experienced on machine 
designing; state age, experience, salary 
expected, when available. Box 782, Am. 
Machinist. 


TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 


DRAFTSMEN with experience on cen- 
trifugal pumps, steam turbines or simi- 
lar machines. Address stating age, ex- 
perience and pay expected. Box 727, 
Am. Mach. 


OPERATOR — First class horizontal 
boring machine operator on accurate 
work. Permanent position and good op- 
portunity for first class man. State ex- 
perience, age and wages expected. Box 
755, Am. Mach. 


TOOL DESIGNERS thoroughly fami- 
liar with punches and dies for the manu- 
facture of small injee-cnange parts. 
Factory in New York City. rite stating 
age and experience to Dies, Care of Allen 
Agency, 617 Sixth Ave., New York, N. Y. 


MACHINISTS OR TOOL MAKERS, ex- 
perienced, for new and repair work on 
machinery and tools; men experienced 
on valve work preferred; good wages 
and steady positions for right men; state 
if married or single, and if at present 
employed. Box 763, Am. Machinist. 


MACHINIST—One of the largest manu- 
facturers of Rochester, N. Y., wishes to 
employ a practical machinist, capable of 
designing and constructing special auto- 
matic machinery. Applicant should give 
fully his experience and _ references. 
Strictly confidential. Box 758, Am. Mach 


Ohio 
DRAFTSMAN, experienced, for me- 
chanical details on electric cranes. The 


Toledo Bridge & Crane Co., Toledo, Ohio. 


TOOL DESIGNER, first class, familiar 
with threading machines and automatic 
machinery. Good salary and permanent 
position for the right man. Address, 
Chief Engineer, Youngstown Sheet & 
Tube Co., Youngstown, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass poremees. buffers, finishers, 
millwrights, ammermen and  black- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Pennsylvania 


DESIGN ER—First class man on 
Box 754, 


DIE 
light and heavy steel stampings. 
Am. Mach. 


SCREW MACHINE FOREMAN, first- 
class, familiar with 2}” Cleveland ma- 
chines. Rate 55c. per hour. Box 726, 


Am. Mach. 


RATE SETTER—Experienced on type- 
writer and adding machine work familiar 
with the Taylor system, state age experi- 
ence and salary. Box 761, Am. Mach. 


OPERATORS, automatic screw ma- 
chine. first-class, familiar with 23” 
Cleveland machines. Rates 37}c. to 40c. 
per hour. Box 724, Am. Mach. 


DRAFTSMAN, experienced in design- 
ing machines for working wood: must be 
good, practical man; state experience, 
salary expected and when available. Ad- 
dress Box 534, Williamsport, Penn. 
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OPERATORS—Gridley, Brown & Sharp 
and Acme automatic screw machine op- 
erators, Potter & Johnston semi-auto- 
matic lathe operators. Apply at Em- 

loyment Department, estinghouse 
Blectric & Mfg. Co., East Pittsburgh, Pa. 


DESIGNER, who has had some years’ 
experience on metal drilling machinery 
and jigs and fixtures for same; must be 
ones le of designing special drilling ma- 
chines and improving existing designs; 
state age, experience and salary. Box 
728, Am. Machinist. 


TECHNICALLY educated man familiar 
with latest and best machine manufac- 
turing methods. Must be experienced in 
the rapid economical manufacture of 
light interchangeable machinery. Thor- 
oughly competent man only need apply. 
peiry Specialty Company, West Chester, 

a. 


INSTRUCTORS in mechanical engi- 
neering and mechanical drawing at an 
Eastern institution; applicants must be 
graduates of technical schools, prefer- 
ably with one or two years’ practical ex- 
perience; give full details of education, 
Sapenewee and salary expected. Box 
772, Am. Machinist. 


DRAFTSMAN—A first class all around 
hustling draftsman capable of designing 
heavy machinery and having sufficient 
structural work to design simple build- 
ings, pipe supports, girders, etc. One 
with shop experience preferred. Ad- 
dress, giving age, nationality, detailed 
experience, references and salary ex- 
pected. Box 750, Am. Mach. 


FOREMAN to take entire charge of our 
machine shop. Our product is finished 
brass and bronze castings. Machine tool 
equipment consists of turret and engine 
lathes. We want a progressive man who 
can estimate costs, get out maximum pro- 
duction and work along systematic lines. 
A splendid opportunity for a hustler who 
can organize his men and show results. 


State age, experience, nationality and 
wages expected. Factory near Phila- 
delphia. ox 752, Am. Mach. 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and sompeees machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Commoan sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Phitadelphia. 


Rhode Island 


WE CAN OFFER steady work at satis- 
factory wages to a few more good tool 
and die makers, surface grinders and 
general machinists; the very best of 
working conditions prevail. Apply Taft- 
Peirce Mfg. Co., Woonsocket, L 


Wisconsin 


MEN WANTED—Because of the rapid 
growth in our business we are con- 
stantly on the lookout for keen, able and 
practical men in the various depart- 
ments of our works; for men above the 
average such positions offer splendid 
opportunities; in addition to our assem- 
bling rooms we operate our own ma- 
chine shops, drop-forge plant, foundries 
and body works and invite correspond- 
ence from men whose experience con- 
vinces them that their ability is above 
the ordinary; one-third of our present 
employees have been with the manage- 
ment of this company from eight to 
26 years. Address factory manager, the 
Thomas B. Jeffery Co., Kenosha, Wis. 





Positions WANTED 


Connecticut 


SUPERINTENDENT OR FOREMAN, 
tool, machine or mechanical work: 18 
years in charge of large bodies of men. 
P. O. Box 2081, Bridgeport, Conn. 


FOREMAN BLACKSMITH wants a 
change; thoroughly understands harden- 
ing and tempering, case hardening and 
carbonizing, heat treatment and _ oil 
treatment of low-carbon steels, and all 
kinds of forging machines and hammers: 
very best of reference. Box 783, Am. 
Machinist. 


AMERICAN MACHINIST 


Massachusetts 


MECHANICAL DRAFTSMAN with 
various experience wishes change of 
position. Box 784, Am. Machinist. 


MANAGER—tTechnical graduate, age 
28, six years’ experience, four as sho 
apprentice, salesman, correspondent, an 
assistant factory manager; two years as 
industrial engineer in cost, production, 
organizing and executive work, desires 
position as manager of a small manufac- 
turing business handling machine work 
in Dement dh all-round experience, energy 
and personality insure results; write me 
Box 780, 


for references and interview. 


Am. Machinist. 
Michigan 


TOOL ENGINEER, practical and tech- 
nical, wishes to make a change; several 
years’ experience as designer of practi- 
cal tools and special machinery for the 
economical production of automobile 
parts; exceptionally good at selecting 
and standardizing steels, small cutting 
tools and general factory equipment; a 
money saver. Box 769, Am. Machinist. 


New Jersey 


AUTOMOBILE MACHINIST, seven 
vears machine shop, three garage; can 
take charge garage repair business. 
Box 778, Am. Machinist. 

SUPERINTEN DEN T—Thorough 
knowledge of factory management—me- 
chanical, technical and production. Long 
experience, high grade production at low 
cost. Box 734, Am. Mach. 

FOREMAN OF TOOL ROOM or super- 
intendent of production, now employed 
by leading firm but open to consider 
~roposition; 19 years’ first-class practical 


experience. Box 785, Am. Machinist. 
DRAFTSMAN—Young man, 28, tech- 
nical education, shop and drafting ex- 


perience, accurate and reliable, familiar 
with interchangeable manufacture, de- 
sires engagement as draftsman or exec- 
utive in shop. Box 775, Am. Machinist. 


SYSTEMATIZER, expert designer, 36, 
10 years on Taylor System, well up on 


modern shop practice, thorough knowl- 
edge feeds, speeds, tools, routing, etc., 
offers half his time to firm wishing to im- 
rove their plant along common sense 
Box 757, Am. Mach. 


ines. Salary $2500. 
New York 
PRESSROOM FOREMAN desires 


change about Oct. 1, location anywhere. 


Box 760, Am. Mach. 


DESIGNER, experienced on automatic 
machinery and electric control devices, 
wants position. Box 740, Am. Machinist. 

ENGINEER OR ASSISTANT to chief 
engineer by a technical man of 15 years’ 
experience in design, construction and 
manufacturing. Box 774, Am. Machinist. 


DESIGNER, capable machine and tool 
production engineer; long experience; 
natural ability; highly recommended; 
will change for bigger proposition. Box 
743, Am. Machinist. 

DESIGNER, with experience on ma- 


chine tools, sheet metal pressing and 
dies, and tools, jigs and special machin- 
ery, wants responsible position with a 
manufacturing concern in New York and 
vicinity. Box 768, Am. Machinist. 


EXPERT MECHANIC with technical 
education and broad experience, designer 
of special tools and automatic machin- 
ery, eving held executive positions suc- 
cessfully from foreman to superintend- 
ent, desires responsible situation after 
Sept. 15. Box 765, Am. Machinist. 


GENERAL MANAGER, American, Uni- 
versity graduate, disengaged, recently 
returned from Europe; years of experi- 
ence in modern plants: four (4) years’ 
shop experience; inventor and designer 
of special machinery; high class bus!i- 
ness man and executive: not particular 
as to locality. Box 749, Am. Machinist. 


I AM OPEN FOR A POSITION in some 
large automobile or machine construc- 
tion works where I can have greater 
opvortunity to develop and execute 
ideas in this field: experience covers de- 
signing rough drawings for patterns for 
castings in machine construction small 
parts: am quick to observe and improve 
facilities and product: 35 years of age, 
single; can furnish unquestionable refer- 
ences for character and ability. Box 770, 
Am. Machinist. 


Ohio 


MACHINIST AND TOOL MAKER, 
practical,. wants position with first class 
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concern selling machine tools or kindred 


line. Four years’ selling experience. 
Ohio territory preferred. Box 759, Am. 
Mach. 


ASSISTANT SUPERINTENDENT, by 
technical graduate, 29; seven years’ ex- 
perience as designer in various lines of 
machine tools and special automatic ma- 


chinery; competent tool designer; well 
posted on modern manufacturing meth- 
ods; executive ability. Box 776, Am. 
Machinist. 

SALES OR GENERAL MANAGER— 
Successful manager of sales and office, 
now with large manufacturer of ma- 


chinery, age 30, technical graduate, shop 
training, thorough experience in manu- 
facturing and selling desires another 
responsible executive position. Box 779, 
Am. Machinist. 


Pennsylvania 
FOREMAN TOOL MAKER—Man 35, 
married, capable of producin results, 


familiar with uptodate methods, desires 
change; not over 500 miles from Phila- 
delphia. Box 777, Am. Machinist. 





MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y. 

Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 

Brick factory 10,000 square feet for sale 
or rent, A. J. Brunson, Plainfield, N. J. 

Boston Pressed Metal Co., 154 Nassau 
St., New York, for stampings from all 
metals. 

Broken machinery 
anteed. Waterbury 
Waterbury, Conn. 

Machine work wanted; 


welded and guar- 
Welding Co., East 


shop situated 


in textile center. Address “Manager,” 3 
Waite St., Lowell, Mass. 

Mechanical engineer, 10 years’ experi- 
ence manufacturers’ agency in New York 


City. Box 764, Am. Machinist. 


Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 


ed. Box 267, Am. Machinist. 
Users, etc. Having for diaposal ma- 
chine tools, etc. Post particu ars to 


J. W., Hotel Seville, 29 Street, New York. 


For Sale—One new 12x12-in. multiple 
spindle Bryant chucking grinder, com- 
—, for external and internal work. 
ox 771, Am. Machinist. 

$25,000 to invest for 
terest in going machine 
ing a satisfactory record. 
and outline of condition 
Principals only. Box 751, Am. Mach. 


Inkwash—For making large erasures 
of black drawing ink from tracing cloth; 
saves 70 to 80 per cent. over the old way 
and does not injure cloth; 1-oz. bottles, 
35c.; 4-oz. bottles, $1; P. O. money order 
or cash; sample 20c. stamps. Wm. G. 
Bond, Box 229, Wilmington, Del. 


First-class automatic metal working 
machinerv required—Central European 
import firm with best American connec- 
tions and references and first-class sell- 
ing Organization, desires to add a few 


art or entire in- 
ool business hav- 
Send catalog 
in first letter, 


lines of automatic machinery for metal 
working: machinery patented in Ger- 
many preferred. Box 625, Am. Mach. 
Do you want an article to manufac- 
ture? Patent just issued covers an arti- 
cle to be built in a machine shop and 
foundry to sell to every foundry at big 
profit. Will sell atent outright or 


royalty, or take good securities; a splen- 
did opportunity for a shop wanting 
something good; fully demonstrated. 


Address Box 326, Oshkosh, .Wis. 


Machine tools and small tools—Alfred 
Herbert, Ltd., Coventry, having an ex- 
tensive organization and a large staff of 
salesmen especially engaged on machine 
tools and small tools in Great Britain, 
France, Germany, Italy, Switzerland, Bel- 
gium, India and Japan, are open to han- 
dle good agencies of all kinds and invite 
correspondence with manufacturers. 


For Sale—at a bargain—modern ma- 
chinery manufacturing plant; fine con- 
dition: two railroad connections; suit- 
able for manufacturing tools, pumps, 
compressors, engines, ete.; part of pur- 
chase price can be carried on mortgage 
or owner would consider retaining part 
interest in satisfactory business. John 
M. Holton, Room 710 Commonwealth 
Bldg., Philadelphia, Penn. 
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AMERICAN MACHINIST 


Talks With Our 


“Well,” said Walter Gaines, as 
I stepped into his office, “the Old 
Man has finally come across.”’ 


‘Come across with what?’’ I 


asked. 


“With an O.K. for buying the 
new stamping and punching ma- 
chines.” 


“How'd you make him do it?” 


“T didn’t make him. It’s his 


own idea—now.” 
“Don’t tell me that,’’ I rejoined. 


“Well, after the last turn-down 
I chanced to see in the ‘American 
Machinist’ an ad. of the Blank Co. 
giving the record, for a month’s 
production, made by a line of their 
machines in the G. E. Co.’s plant. 
It made a good showing for in- 
creased capacity, reduction of costs 
etc., and I was making tracks with 
it for the Old Man’s office, when it 
suddenly occurred to me that while 
his ‘keep - down - expenditures - at - 
any-hazard’ mood lasted, any furth- 
er arguments would be just so much 
ammunition thrown away. So I 
laid the paper aside. On the page 
opposite the ad. was another of a 
drilling machine such as I knew we 
would absolutely have to buy be- 
fore long, and with this I could 
get the right opportunity for re- 
opening the subject.” 


“Yes,”’ said I as he paused, 


‘What then?” 


“Why, in due course, the Old 
Man ordered me to get bids on a 
drilling machine of that type, as 
I knew he would, so I sent him the 
paper containing the ad., asking 
him what he thought of the par- 
ticular machine shown. The ad. 
opposite was so attractive that he 
couldn’t help seeing it, and Ifelt'sure 
he wouldn’t overlook its points.”’ 


“Did he bite?’’ I queried. 


“‘Well I should remark. He rose 
to the bait like a bass to a minnie. 
My desk ’phone rang and Miss 
Larkin said ‘Mr. Jenkins wants to 
see you right away.’ 


By The Sales Manager 


“Over I hiked, and there sat the 
Old Man looking at the Blank Co’s. 
ad. with that expansive air he has 
when he makes a ten-strike. 


*“* ‘Gaines,’ he clips out, ‘here’s 
something that shows what we 
can do by not rushing into things 
but taking them in proper order. 
A while.ago you acted like a sulky 
tom-boy because I considered it 
inadvisable to approve your rec- 
ommendation for the purchase of 
additional stamping and punch- 
ing machines. We needed the 
equipment; I realized that as well 
as you; but I was not satisfied that 
any of the tools then offered would 
effect enough saving to warrant 
the expenditure. 


““*Now here is something new 
which, with its quick return, auto- 


‘matic features will enable us to 


cut our costs nearly in two—I 
should say—and get out a great 
deal more work per shift. By 
waiting until it was placed on the 
market we have saved ourselves 
from installing machines which 
would have proven totally inad- 
equate.’ 


***Shall I find out more about 
‘em sir?’ I asked him.”’ 


‘““*Ves,’ said he, ‘get their man 
out here,—have him give us prices. 
I’m surprised, Walter,’ he said 
‘that you overlooked this oppor- 
tunity yourself.’ ”’ 


“Did you call his attention to 
the date of the paper?’ I inquired. 


“No; that might have spoiled 
things. I got out of there as quick 
as I could, taking the paper with 
me, also an order for the drilling 
machine.” 


“What next?’ I encouraged. 


“Oh, then I went right ahead; 
called up Robinson of the Blank Co. 
and went out with him that same 
afternoon—last Thursday—to see 
six of the machines at the Valley 
Stamping Works where they are 
handling some unusually heavy 
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Readers 


sheets. The figures the superin- 
tendent there gave me were even 
better than those shown in the ad. 
I got prices on the lot we wanted 
made a report to Mr. Jenkins on 
Friday morning and placed the 
order Saturday. We'll have the 
machines in by the first of the 
month. Old Linquist, who has 
been hurling Swede oaths around 
the shop for the past two months 
on account of the stacked-up work, 
is grinning now-a-days like a Ches- 
hire cat over the prospect of scrap- 
ping the line of junk he’s had to 
handle. With the new machines 
he’ll have things easy, and we'll 
save on labor and power.” 


“Are these machines so much 
better than any others?’’ I pursued. 


“I don’t know as I would say 
so,” Gaines answered. ‘‘Several 
other makes are probably just 
about as good; but the point with 
us was to get the Old Man to see 
the merits of any of the new de- 
signs, and these tools happened 
to be advertised in such a way 
that their features appealed to 
him—the same as they did to me 
when I first saw the page illus- 
trating them. Besides, it gave us 
information that we could easily 
investigate and verify for our- 
selves, and, as I told you, I found 
their claims actually understated 
so far as the nearest installation 
to us was concerned.”’ 


“‘Has that been your experience 
with regard to other tools?” I 
asked. 

“Not always,” he answered. 
“Some people can’t seem to avoid 
exaggeration; but I find machine 
tool advertisements very reliable. 
A house that’s in business to stay 
can’t afford to take chances on mis- 
statements. This scrap book of 
ads. I keep here I’d back against 
an encyclopedia any day.” 


* * * 


Only reliable products can be con- 


tinuously advertised. 
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The Building of Packard Motor Cars 


In discussing a factory like that of the 
Packard Motor Car Co., Detroit, Mich., 
with its 33 acres of floor space, it is im- 
possible to convey an adequate idea of 
the amount of work turned out, the ma- 
chining methods, or the care taken to 
keep the product up to standard, no mat- 
ter how long the article, and in this ar- 
ticle as in so many others, only a few 
of the principal or more unusual - ma- 
chines and operations can be touched 
upon. 


CYLINDER WorK 


One of the oldest and largest of the 
Beaman & Smith cylinder machines is 
shown in Fig. 1. This machine holds 


eight pairs of cylinders in the turret. The 
milling heads on the left surface off the 
bases of two pairs of cylinders while the 


By Ethan Viall 








A few of the features of a huge 
factory covering 33 acres of floor 
‘space. Machining cylinders. Us- 
ing connecting rod and piston 
assembly gages. Drilling cams 
and camshafts for pinning. 
Grinding hexagon holes. Lap- 
ping crankshaft bearings. Grind- 
ing in steering gears, and other 
interesting processes. 

















boring heads on the right rough-bore and 
countersink four cylinders at once. 

After being rough-bored, the cylinders 
are annealed and the top and sides are 
milled in the seven-headed Beaman & 
Smith miller shown in Fig. 2, twelve pairs 
being set on the table at once. 











Fic. 1. LARGE TURRET MACHINE HOLDING EIGHT PAIRS OF CYLINDERS 


Fic. 2. SEVEN-HEAD MACHINE MILLING 12 
ONCE 


PaiRS OF CYLINDERS AT 


The valve and valve plug holes are 
drilled in the four-spindle drilling ma- 
chine shown at the right in Fig. 3, and 
then moved over and reamed in the one 
at the left. 

Valves are ground in with the machine 
shown in Fig. 4. The spindle A is given 
a rotary motion in first une direction and 
then the other by means.of the rack B, 
joined to the crank disk C by the con- 
necting rod D. The lower end of the 
spindle holds a screw driver, which is in- 
serted in the slot of the valve head. 
Pressure or relief is obtained by the hand 
lever E, and the valve is raised from its 
seat to allow the abrasive to work under- 
neath by pushing up on the valve stem 
as shown. Much faster and better work 
can be doné with this machine than by 
the usual methods. 

After the cylinders have been ma- 
chined and the inside of the water jackets 
have been scraped, the holes are plugged 
up and water under heavy pressure is 
pumped into the jackets to test for leaks, 
as shown in Fig. 5. 


CONNECTING Rops 


When the various milling, drilling, 
boring and assembling operations have 
been completed on connecting rods, the 
crank bearing is broached out to size in 
the machine shown in Fig. 6. 

The testing of the connecting rods to 
make sure that the bearings are parallel 
and that there is no wind in the rod, 





Fic. 3. DRILLING AND REAMING VALVE 
AND VALVE-PLUG HOLES 
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is done in the fixture shown in Fig. 7. 
The crank bearing is placed over a fixed 
plug at A, and a plug with a disk on the 
end, is inserted in the piston end. A 
try-square placed against the shoulder 
of a machined strip of the boss B, as 
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up under the knife-edge crosspiece B, 
against which it should fit without room 
for light to show through. When prop- 
erly lined up with this gage, the piston 
will enter the cylinder without undue 
binding on the bearings anywhere. 











Fic. 4. GRINDING IN VALVES IN A SPECIAL 
MACHINE 


shown, is used to line up the bearings 
parallel ty pressing the blade of the 
square against the face of the disk. The 
twist, if any, is detected by placing the 
square on the finished strip C with the 
edge of the blade in a vertical position 
against the disk. This testing fixture 
enables the operator to bring the bear- 
ings absolutely true. 


LINING UP PISTONS 


Besides building pleasure cars, the 
Packard company builds motor trucks 
for all purposes. Fig. 8 shows the 
method of testing the alignment of pis- 
tons as they are being assembled into a 
three-ton truck motor. The gage A is set 
on the finished surface of the crank case 
and is centered by means of projections 
which enter the bored hole. The lining 
up is done by bringing the piston head 


CAMSHAFTS 





Fic. 9, DRILLING AND REAMING PIN HoLeEs tN CAMS AND 


Fic. 5. TESTING CYLINDER WATER JACKETS 
UNDER PRESSURE 


DRILLING CAMSHAFTS 


Cams and camshafts are drilled and 
reamed for pinning, in the fixture shown 
in Fig. 9. In using this, the cams are 
slipped on the shaft, which is then placed 
in the fixture with the flange toward the 





Fic. 7. GAGE FOR TESTING CONNECTING 
Rops 
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Fic. 6. BROACHING OuT CRANK BEARING 
IN CONNECTING Rob 


end A. The cams fit into formed places 
in the clamps B,. which hold the shaft 
And cams in the correct position for 
drilling. 

The drilling is done by using the drill 
at C and a slip bushing. The reaming is 





Fic. 8. TRUING PISTONS IN THREE-TON 
TrucK Motor 




















Fic. 10. GrinDING OuT HEXAGON HOLE IN HARDENED 
DIFFERENTIAL GEAR 
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Fic. 12. SCRAPING OuT INSIDE OF CRANKCASE TO INSURE 


SMOOTH OPERATION 


done with the taper reamer D, the bush- 
ing, of course, being removed. The 
flange holes are drilled with the fixture 
upright, using the two bushings E to 
guide the drill. 


GRINDING HEXAGON HOLES 


The machine shown in Fig. 10 is used 
for grinding out hexagon holes in differ- 
ential driving gears, and was built in the 








Fic. 14. GRINDING IN STEERING-GEAR 
WorMS AND SECTORS 





Fic. 


Packard shops several years ago, before 
cnything similar was on the market. 
The bevel gear A is set into a beveled 
hole in the indexing head and is clamped 
in by the strap B, which fits over the 
hub. The grinding wheel C is run by a 
small round belt which travels under the 
arm holding the wheel, being driven from 
the pulley. D. Micrometer adjustment 
of the wheel is obtained by means of the 





15. ASSEMBLING REAR-AXLE 
PARTS 


Fic. 


13. REAMER FOR STEERING-GEAR HOUSING 
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handle E and the graduated disk F. The 
feeding is done by running the indexing 
head back and forth by means of a hand 
lever. 


LAPPING CRANKSHAFTS 


The large crankshafts for the six- 
cylinder “48” Packard are made 0.001 in. 
oversize on the main bearings, which are 
then lapped to exact size on the machine 
shown in Fig. 11, which was built in the 
shop for the purpose. The crankshaft 
is supported on centers at each end and 
the laps are carried in the cross-brackets 
A, which are clamped at each end to re- 





DRIVEN BY 
AiR MoTorR 


ciprocating shafts like B, which travel in 
bearings in each end of the brackets C. 

Two connecting rods like D join the 
reciprocating shafts to the crank disks E 
and F. These crank disks are run from 
the main spindle by means of the worm 
G and worm gear H, and as the 
crank is revolved the laps are slowly 
moved back and forth along the bear- 
ings, lapping them true and smooth. The 
stroke of the shafts carrying the lap 
brackets, may be varied by means of the 
adjusting screws 7 and J, which move the 
crankpins along the slots in the disks. 

SCRAPING CRANK CASES 

One of the many things showing the 
care used in the construction of all parts 
going into the machines manufactured 
in this shop, is the view presented in Fig. 
12, which shows the scraping out of the 
inside of the crank case. This operation 
removes all rough metal or dirt and in- 
sures that nothing will jcr loose and 
work into the mechanism. 


STEERING GEARS 


In Fig. 13 is shown the method of 
reaming out steering-gear housings, us- 
ing a pneumatic motor to drive a double 
supported reamer, to which it is attached 
by a universal joint. The motor is sup- 
ported on a stand having a wide U-block 
at the top, on which the handles of the 
motor can slide as the reamer is fed in. 

Just in front of the fixture hung on the 
end of the bench is shown an air hose 
and nozzle used to blow dust and chips 
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out of the work. These are in use all 
over the factory and save the workmen 
a great deal of time. 

In case-hardening the worm and sec- 
tor steering gears they are sometimes 
slightly warped, or a few high spots may 
appear. These are ground out by hand, 
using powdered glass and oil. A Short 
post on the work bench is used for the 
preliminary grinding and the final work 
is done by assembling the parts and 
bolting to floor brackets, as shown in Fig. 
14. Here they are lapped till the steer- 
ing wheel gives an even “touch” all the 
way around. The final adjustment be- 
tween the worms and sector gear is also 


made at the same time. 


REAR AXLE ASSEMBLING 

The halftone, Fig. 15, shows a trans- 
mission differential and bevel drive unit be- 
ing lowered into the rearaxle housing. The 
stand or jack used to hold the axle is 
moved along as the work progresses and 
is made with heavy iron eyes at the cor- 
ners, so that it may be clamped solidly 
to the floor by means of turnbuckles 
bolted to the floor at intervals. 

After the rear axle parts have been 
assembled, it is run over pneumatic jacks, 
as shown at A and B, Fig. 16, and lifted 
from the floor. The shaft is then con- 
nected to the belt C and while being 
slowly turned, the transmission and dif- 
ferential housings are filled with oil. It 
is then run for several minutes so that 
the oil will reach every working part. 


DRILLING FRAME SIDES 

Frame sides are placed in long jigs 
under a radial as shown in Fig. 17, and 
all the holes in the top, bottom and side 
are drilled before removal. The stands 
on which the jigs are placed are equipped 
with ball-bearing rollers like A and B, 
which make it possible to move the heavy 
jigs with almost a touch, and the op- 
erator does his work with less effort 


than is often required for small jobs. 
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MAKING WHEELS 
The Packard factory is one of the few 
making its own wheels. A Blanchard 
type of lathe, used to turn the spokes, 
which are made of the best grade of 
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hickory obtainable, is shown in Fig. 18. 
The spoke being shaped is shown at A 
and the master form at B; C is the fol- 
lower wheel and D the cutter run by the 


belt E. 





Fic. 16. APPARATUS USED TO FILL WorKING PARTS WITH OIL 








Fic. 17. Jics AND STANDS UseD WHEN 





DRILLING FRAME SIDES 











Fic. 18. SHAPING SPOKES IN SPECIAL LATHE 








Fic. 19. MACHINE FOR PRESSING SPOKES AND FELLOE TOGETHER 
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In connection with this machine, at- 
tention is called to the warning attached 
to the front which reads as follows: “Do 
not use this machine without the guard 
except at your own risk. If guard is not 
in place notify foreman.” 

From this machine the spokes go 
through a number of other operations 
such as tenoning and having the ends 
beveled. When assembled in the felloe, 
they are pressed into place in the ma- 
chine shown in Fig. 19, the working of 
which is plainly shown. 





Time Saving Designing 
Methods 
By F. B. Hays 


In designing tools, jigs, fixtures and 
special production machinery, the best 
practice requires that the piece to be op- 
erated upon be accurately laid out on the 
drawing paper, and the required tool or 
machine built up around it. This method 
imsures accurate results and is a help 
to the tool maker. 

Directly opposed to these advantages 
is the cost of making drawings in this 
manner. They usually require from two 
to three times longer to complete than 
a simple drawing of the tool itself, as 
two or three views of the work are drawn 
in pencil and tnen “inked in” with red 
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TIME-SAVING METHODS FOR TOOL AND JiG 
DESICNING 


or other colored ink. Drawings thus made 
sometimes cost as much as the tool itself. 

A method which gives equally accurate 
results, and saves a great deal of time, 
money and trouble, is to fasten a blue- 
print of the work to the drawing by means 
of a thumb-tack in each corner, taking 
care that the center lines of the print are 
parallel and square with the T-square. 
Then place a piece of purple carbon 
paper between the print and the detail 
paper as shown in Fig. 1. Procure a piece 
of soft steel from the toolroom, like that 
shown in Fig. 2, and pass it over the 
lines of the print, exerting a slight pres- 
sure, and using the T-square and tri- 
angles for guides, the same as when mak- 
ing a tracing. Circles and curves can 
be followed with pencil compasses and 
the pencil marks later erased from the 
print. 

When the blueprint and carbon paper 
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are removed, the work appears on the de- 
tail paper in light purple lines, which are 
almost as indelible as those inade in ink, 
and readily distinguished from the gray 
lines made by a drawing pencil. Care 
should be taken, however, to see that the 
blueprint is to scale. 





Special Shafting Vise 
By JoHN P. FABER 


The engraving shows a handy vise de- 
veloped for the erecting shop. 

The jaws are in a horizontal plane, the 
upper or sliding jaw moving vertically. 
The vise proper is bolted to a heavy 
horse. The shaft is laid in the V-shaped 
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A SPECIAL SHAFTING VISE 
lower jaw and stays there, leaving the 
operator’s hands free to close the vise, 
etc. There is no possibility of the shaft 
slipping out, nor is there need for ex- 
cessive tightening of the jaws, 








Shortening A Spindle 


By S. W. FRANCIS 


The engraving shows a method de- 
signed to shorten the spindles of a line 
of sensitive drilling machines. By in- 
creasing the shank of the pulley-sup- 
porting bush A and enlarging the hole 
in the way shown, the upper part of the 
quill B was allowed to enter. This saved 
in spindle length the amount the quill 
entered the bushing A, which is roughly 
three inches. By constructing the bush 
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A as shown, vertical adjustment was pro- 
vided, permitting the lining up of the 
pulley in relation to the idler pulleys. 
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SHORTENING A SPINDLE 


After lining up the pulley, the taper hole 
for the locking screw was drilled and 
reamed to prevent vertical movement of 
the bushing. 








At the last annual convention of the 
American Wood Preservers’ Association, 
the secretary, F. J. Angier, who is su- 
perintendent of the timber preservation 
of the Baltimore & Ohio, told about es- 
tablishing piecework rates at a timber- 
treating plant on the Burlington, in South 
Dakota. At the time this system was 
installed they were handling ties on a 
day basis, paying 17%4c. per hour. A 
gang of ten Swedes was secured and 
placed under a good foreman, who was 
instructed to see that the men worked 
steadily. The record of the number of 
ties handled was carefully kept for a 
week, and this number divided into their 
total wages gave the cost per ties on a 
day basis. This gang was then placed on 
a piecework basis with a rate a trifle less 
than had been paid on the day basis. The 
result was that they quickly increased 
their monthly wages until they made 
from $75 to $90 a month, where they 
had previously made about $45. The 
company did not decrease the rate, as 
with the increased output the cost of the 
work to the company was lessened, be- 
cause of the reduction in the cost of the 
foreman’s supervision and overhead 
charges 
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Management at Watertown Arsenal 


Much attention has been called in the 
daily press to the fact that improved 
methods, or scientific management, were 
being applied in the Watertown Arsenal, 
located at Watertown, Mass., about eight 
miles west of Boston. As we are all 
interested in everything which makes 
for real improvement, either in the qual- 
ity of the work, or the reduction of cost 
while maintaining the quality and de- 
sirable work conditions, we shall en- 
deavor to show the changes which have 
been made and the resuts accompished. 

Before going into this in detail, how- 
ever, it will perhaps be well to make 
clear the exact status of the ordnance 
department, which does not seem to be 
generally understood. When a student 
graduates from West Point as an officer, 
he serves two years with the line, that is, 
with troops in the field. He is then 
transferred to Sandy Hook where he re- 
mains for a year studying ordnance from 
different points of view. Having already 
a foundation of mechanical engineering, 
he devotes his time to the study of the 
design and operation of the various kinds 
of guns, and becomes as familiar with 
them as possible. 

He is then transferred to one of the 
arsenals for further training. In the case 
of Watertown, he goes into the shop as 
a mechanic under instruction, almost as 
an apprentice, and works in the various 
departments for another year to become 
familiar with the work being done. 

During this time he is on exactly the 
same footing, so far as discipline is con- 
cerned, as every other man in the shop, 
and he learns as much as possible in the 
time allowed of the ways in which ma- 








By Fred H. Colvin 
a 


A study of the changes in shop 
management made by Col. 
Wheeler and Carl Barth, to in- 
crease the efficiency of the plant. 
Adapting old machines and 
shops to modern steels and 
methods. 

The cost of the planning de- 
partment for securing an in- 
creased output. 

Forms and devices used ta in- 
sure the work going through 
promptly. 























ent time, Col. Wheeler, has been 22 years 
in the ordnance department, it is easy 
to see that many of the popular notions 
regarding the inefficiency of such insti- 
tutions are not well founded. 


OLD SHOPS AND WORK IN SMALL LoTS 


The shops at the Watertown Arsenal 
are old buildings with few exceptions, 
and are handicapped to exactly the same 
extent as many other of the old New Eng- 
land shops, ‘but no more. Some of the 
buildings date: back to 1816, and although 


was first built, and is being built 
today. The work calls for good ma- 
terials and workmanship and is handi- 
capped, so far as the cost of production 
is concerned, by the fact that it is prac- 
tically a jobbing shop. 

It is the exception rather than the rule 
to have an order for 12 duplicate pieces. 
Gun mounts for large guns are heavy, 
contain unusual work and are made in 
very small lots. The smaller gun mounts 
occasionally run up to 12 in a single lot, 
but this is exceptional. Those who are 
familiar with manufacturing do not need 
to be told the effect of this on the cost 
of production. 


CoL_. WHEELER BEGINS IMPROVEMENTS 


After taking charge of the Watertown 
Arsenal, Col. Wheeler began making im- 
provements in many ways. One of his 
first moves was to collect the various 
stores into a general storehouse instead 
of having stores departments in each shop, 
A study of the question brought forci- 
bly to his mind that an expert along this 
line could probably offer many valuable 
suggestions which would assist in reduc- 
ing the cost of production as well as in- 
creasing the output. And with this in 


STOCK CARD 





Fic. 1. Stock Carp, 5x8 IN. 
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chine work is done and how the shops 
are managed. This puts him in con- 
tact with the men on an equal footing, 
and gives him a view of life and of 
shop management, which cannot fail to 
make him better fitted for his work 
than would be possible under the condi- 
tions existing in the relation of officers 
and troops. 

After learning this procedure and also 
that the commanding officer, at the pres- 



























































Fic. 2. New Stock SHEET, 14xi9 IN. 


the shops themselves will compare favor- 
ably with many of considerably later date, 
they are not as light or as well arranged 
as if built today. All this handicaps pro- 
duction, and in making comparisons it 
is only fair to consider all these condi- 
tions. 

It must also be remembered that the 
main work of the Watertown Arsenal is 
the building of Seacoast gun carriages. 
Here. the famous  Buffington-Crozier 














view, Carl Barth, the well known ex- 
ponent of the Taylor system, was called 
into consultation and is still occasionally 
consulted in regard to the work. 

Being a government institution it would 
be impossible to adopt all of the sug- 
gestions made, particularly those having 
to do with the methods of accounting, as 
the laws regulating the reports and ac- 
counts of such institutions requires that 
the accounts be rendered in a specific 
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way. Then, too, there is the necessity 
of purchasing machinery according to 
bids made on specifications drawn as well 
as possible to cover the type of machine 
wanted. There is also a handicap in many 
ways in the purchase of supplies which 
would be a minor consideration in a pri- 
vate firm, but which must be done ac- 
cording to certain prescribed rules. 
These instances are not cited in criti- 


DESCRIPTION OF PIECE. TRAVERSING WORM WHEEL. 
15-pdr. Bar. Carr., Model 1903. 


9/12/09 


5-15-74 
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The first had the merit of compactness, 
being 5x8 in., and the latter 14x19 in. 
The present sheet is more complete, 
as it shows the stores which have been 
ordered but not yet delivered, in addi- 
tion to those shown on the smaller rec- 
ord. 

The stockroom is now equipped with 
the double-bin system, and a room is set 
apart for office supplies and _ station- 


ROUTE SHEET 


, 


DESCRIPTION OF OPERATION 


1. Bore and turn. 


2. Hob gear teeth. 


Use arbor B5-75-30. 


Move to 2 XV and check on chart KBISp5P. 


eo SVs 


end thread. 


Move to 2 XV and check on 


- Lay out for machini 


FI 


EB1SpsP. 


+ Mill lower face to get a true surface, leaving 


enough stock to finish. 


+ Mill hinge joint. 


Drill hinge joint and drill 


Spring Bolt. 


Use templet BS-93-50. 


and facy ao.e for 


Move to 435 LE and check on route sheet 


KB1ISpB4P. 


cism of the methods employed, as we 
have not yet devised a better way of do- 
ing away with this check on purchases in 
public institutions. They are cited only 
to show some of the difficulties under 
which an institution of this kind labors 
in comparison with private corporations. 
On the other hand, there are many pri- 
vate corporations which have grown to 
such size that the same methods of pur- 
chasing material are used as in this 
case. 


LARGE AND SMALL STOCK SHEETS 


To show that many of the problems 
have been carefully considered before 
the changes were made, we show in Fig. 1 
the stock cards used by Col. Wheeler, and 
in Fiz. 2, the stock sheet now being used. 





Fic. 3. Route SHEET, 14x19 IN. 


ery, all of which must come from the 
general stores, the same as other mater- 
ials. The double-bin system is evidently 
advantageous when the articles are too 
small to be readily counted, but in the 
case of large articles, which can be 
counted at a glance, the double bin seems 
unnecessary and takes up considerably 
more room than it should. Consequently 
in such case Watertown does not use 
double-bin system. 

The engineering department has not 
been changed. This consists of quite an 
extensive drafting room, in which all al- 
terations of design are made and bills 
of material made out. This is the first 
step in the process of manufacture, no 
orders or blueprints going into the shop 
until they have been passed by the en- 
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gineering department. This department 
also designs the jigs and fixtures for the 
shops. From here the work goes to the 
planning department, which was estab- 
lished under Mr. Barth’s direction, and 
which will be taken up in detail. 

One of the commendable features. of 


this planning department is its personnel. 


This is composed of practical men from 
the shop, one of them a master mechanic, 


piece symeo. KB/ 5p 5. AP 


all being machinists and thoroughly fa- 
miliar with the kind of work done at this 
arsenal. 

Beginning with two men and taking a 
few jobs as a beginning, these men, who 
were already familiar with the shop tocls 
and the work they could do, laid out a 
few schedules, or instruction cards, as 
suggestions for the way in which the work 
should be done. A time limit was set, af- 
ter consulting the men in the planning de- 
partment, the foremen and the men doing 
the work. 


RouTe SHEET AND INSTRUCTION CARD 


The first thing to decide is the sequence 
of the operations, so as to prepare a 
routing sheet, one of which is shown in 
Fig. 3. This shows the sequence of op- 
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eration as the work goes through the 
shop. It will be noted that very liberal 
instruction to the workmen and foremen 
is provided. 

Some of the detailed instruction cards 
are shown in Figs. 4 and 5, and it will 
be noted that the instructions are very 
general, as compared with some of the 
minute details to be found on other 
similar cards. These do not attempt 
to present the elaborate detail shown in 
so many cases where the planning is 
done by men who are not practical me- 
chanics and not thoroughly familiar with 
the work. In fact, this is the strong point 
of this planning department and in strik- 
ing contrast to those departments where 
skilled mechanics are deemed unneces- 
sary and young college men, who can 
be little more than clerks, are consid- 
ered all-sufficient. 

Another good sign in connection with 
this planning department is the fact that 
its members spend considerable time in 
the shop in consultation with the fore- 
men and the men, and that the foremen 
can often be found in the planning de- 
partment offering suggestions as _ to 
changing the methods on this job or that. 
Then, too, the men in the planning de- 
partment, coming from the shop and be- 
ing known as practical mechanics in every 
way, inspire confidence in the shop men 
who often come forward with good sug- 
gestions. 

This spirit of coéperation is apparent 
on every hand, clearly indicating that the 
planning department works with the shop, 
instead of being a thing apart, as is too 
often the case. In fact, it may be gen- 
erally stated that whenever the planning 
department sets itself on a pedestal and 
poses as the fountain-head of all knowl- 
edge of things mechanical, antagonism 
is sure to be aroused in the shop, making 
it impossible to secure the results or the 
codperation which all are glad to give. 
when the conditions are as in this case. 

THE UseED 


ROUTE SHEET 


The route sheet, Fig. 3, has been se- 
lected as typical and the necessary job 
card, inspection card and move tickets, 
which are necessary to carry one set of 
parts on each sheet through the opera- 
tion given, are given with it. 

It will be noticed that there are two 
move tickets, Figs. 6 and 7, for friction 
bands, female halves. One of the move 
tickets, Fig. 6, provides for moving stock 
from which forging is made from stores 
to forge (1 FS) and from forge (1 FS) 
to laying-out plate (7 XT). 

All further moving of this piece is ac- 
complished by means of inspection and 
move card shown on Fig. 10. 

The other move ticket, Fig. 7, is used 
only to furnish information to be placed 
on the envelope to contain the drawings, 
which are also routed and filed in the 
planning room for issue when the job is 
ready to be commenced. 
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Time work —— * 
should take 3 
7 ae 4. - 50 4 
= oe ° 
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be done in | a= hg 
— 23 2 
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— % Ss 
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i How to conter ° 
-023 1000 .. 
0.006 Rough turnO D 8-1/2 R 2 |1/8" 03 2 67.) 1 Bs : 
U.025 Finish * * 6-1/2 , . > see > 
0.0145 Q 
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0.00€ Turn Taper S°R Comp rest 3 —— 
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“ Put i c 
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$ Match teeth 007 0.016 e 
a Tighten 6 gid screws and 7 set screws 0.023 
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i@d Run tadle back full length 0.021 
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<0 Hepeat 2, 5, 4, 5, 6, and loosen vise 8 and 9 once 0.205 ot 
| 21 Set vernier 2 times 0.174 = ss 
22 en vise 0.018 j= 
23 move pleces Q.010 
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4 For 2 4.521 > 
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. oO 
When machine cannot be run as ordered, z 
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Fics. 6 AND 7. Move TICKETS, 414x43% IN. 


This information is written on form 
shown by Fig. 8, which is placed on en- 
velope by means of a rubber stamp. Figs. 
11 and 12 show the front and back of the 
time or job card. 

A tag, Fig. 13, bearing all the symbols, 
as well as the name of the pieces which 
it accompanies, goes with the material all 
through the shop. The job card, the in- 
spection and move card, as well as the 
gang-boss card, are self-explanatory and 
require no comment. A set of these is 
issued for each operation. 

It will be seen that the route sheet 
chows every move of the work, the ma- 
chine on which it is to be done, and the 
operation number. It also allows for 
keeping track of the moves and opera- 





AMERICAN MACHINIST 


tions on six lots with two inspections of 
each. 


SYMBOLS SEEM NEEDLESSLY CONFUSING TO 
SHOP MEN 


It is a bit curious to note that in many 
cases the symbols for the machines are 
the initial letters in reverse order, when 
it would seem much easier if “engine 
lathe” was represented by E. L. instead of 
L. E., “vertical miller” by V. M. instead 
of M. V., etc. The reason given is that 
the type of machine as “lathe” is more 
important and should come first. It does 
not appeal to the shop man, however, 
as the easiest way. 

The route sheets are bound in a loose- 
leaf book, as can be seen at the left of 
Fig. 14, and have manila pockets pasted 
on the back of each leaf, in which the 
tickets are placed until the material is 
reported ready to be used. These tickets 
are then removed from this pocket and 
placed in the rear compartment of the 
distribution boxes shown. These boxes 
are so arranged that each machine on 
which the work is to be done, has a box 
having three compartments, the rear in- 
dicating that the material has reached 
the shop but that the job has not been 
given to the workman. 

The job tickets, which are made out 
for each operation, are placed in the 
box representing the machine on which 
the work is to be done. The first ticket 
is punched in two places, so as to be 
hung on the board of the gang boss in 
each department, showing him exactly 
what jobs are under way in his depart- 
ment and the machines on which they are 
being done. 

As soon as the gang-boss tickets go out 
to the shop, the other two tickets are 
moved to the middle compartment ready 
to be given to the workman and the in- 
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spector as soon as he is ready to start 
work. In the meantime the material has 
been delivered to the machine by the 
move man following the instruction on 
his move ticket, and as soon as the work 
is done and inspected, the inspection 
ticket acts as a further move ticket to 
the next machine or operation. 

When the job ticket is brought back 
by the workman, the route sheet is 
checked to show that the work has been 





DRAWING No. 
EX. ORDER 
SYMBOL 
NAME 
MCH | DM |MCH | DM [ 


| j 


REMARKS | 











Fic. 8. BACK OF Move TICKET 


done, .and the job ticket goes to the cost 
department for final charging to the par- 
ticular job. 








Growth of American Auto- 


mobile Industry 

The total registration of gasolene pas- 
senger cars between Jan. and July this 
year has been 859,858 for the entire 
United States. This is 18.8 per cent. in- 
crease over 1911. Between July 1, 1911, 
and July of this year the American man- 
ufacturers produced 252,569 cars of all 
sorts. 

An estimate based on the most con- 
Servative and accurate figures obtainable 
indicates that there are at present in use 
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increase of 10,000. Michigan is again 
tenth, with 34,588, or a gain of 6792. 


place, with a registration of 52,257, an 
increase of 7985. Illinois took the fifth 
place, succeeding Massachusetts, which 
dropped back to eighth. The total reg- 
istration of Illinois to July 1 was 47,104, 


in the United States 850,000 automobiles, 
allowing 9,858 as registered in duplicate. 
During the last six months there have 
been registered in all of the States 31,- 
574 commercial gasoline vehicles and 








It is quite a common practice, says the 
Scientific American, to use lifting mag- 
Indiana 





32,000 electric vehicles, at a total regis- 
tration fee of $4,769,873. 

Among the States, New York still re- 
tains the lead in the number of registra- 
tions, with a total to date of 92,407, a 
gain of 8,438 cars since the first of the 
year. California is the next in line, 
showing the tremendous increase of 19,- 


a gain of 9000 during the year. 
succeeded to sixth place, with 46,826, a 
gain of 10,000. 

New Jersey took seventh place with 
a total to July 1 of 42,632, which, in 
comparison to her figures of last year 
(48,266) shows that 5628 cars belonging 
to non-residents were not registered this 


nets for handling furnace pig iron. Usu- 
ally the pigs are stacked horizontally 
and not many of them can be lifted at a 
time, as only a relatively small number 
can be brought into contact with the mag- 
net. Someone recently hit upon the idea 
of stacking the pigs vertically, so that 
the face of the magnet will touch a 





greater number of pigs. It has been 
found that by this method, the lifting ca- 
pacity of a magnet which heretofore was 
able to raise only 1000 lb. of pig iroa 
was increased to 2000 pounds. 


year in New Jersey. Massachusetts oc- 
cupies the eighth place, with a registra- 
tion of 42,000, a gain of 3093, compared 
with last year. Iowa retains ninth place, 
with a registration of 38,009 cars, an 


401 between Jan. and July, this year, 
and a total of 78,603. New Jersey, by 
reason of her reciprocity bill, dropped 
this year from third to seventh place 
and Ohio moved to third place, with a 
total to July 1 of 56,000, an increase 
from the preceding year of 10,000. 




















Pennsylvania moved to the fourth 
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Design of V ertical Drilling Machines—I 


The speeds and feeds available on a 
drilling machine are a measure of its 
production efficiency, and their values 
are as important as their number. Se- 
lection and design should be based on 
the quality of the speeds and feeds as 
well as the quantity. Maximum econ- 
omy in operation, as concerns the ma- 
chine, results from having the proper 
speeds, feeds, power and sufficient rig- 
idity to maintain the required accuracy 
and a control which permits the operator 
to perform his functions in a minimum 
time. 

In studying this subject mathematica! 
expressions for the ratios of pulleys and 
gears have been developed in terms of 
the highest and lowest speeds of the 
spindle, and speed of the driving pulley, 
which will put the speeds in a geometri- 
cal harmonical or arithmetical series of 
progressions; but the full value of these 








By A. Lewis Jenkins* 





be based on the relationship of 
the speeds and feeds as well as 
their number. 

Empirical formulas determined 
from standard makes of ma- 
chines. 

Ratios of speeds and diameters 
of cone pulleys obtained to pro- 
duce arithmetical progression. 


Selection and design should | 





= 








*Associate Professor of Mechanical En- 
gineering, University of Cincinnati. 


p = Allowable effective pull on belt 
in pounds per inch of width; 
vy = Linear velocity of driving belt in 


feet per minute; 
v’ =Linear velocity of belt on cone 
pulleys in feet per minute; 





rx: 
oak? 1: | 
Fig. 1 Cw X|¥|Z Fig.2 
Mechanism for an Eiaht Speed baked i Cone Pulleys for a Ten Speed 


Upright Drilling Machine 


DRILLING-MACHINE SPEED 


equations cannot be realized unless the 
limiting speeds and other values involved 
are known. 

In many cases such values as limit- 
ing speeds and feeds and dimensions of 
certain parts do not submit te rational 
analysis and it is necessary to express 
the values used in practice by develop- 
ing empirical formulas from data taken 
from machines. 


NOMENCLATURE 


In the subsequent discussion the fol- 
lowing nomenclature will be used: 

a, b, c, d, e, f, g, h, i, j, k, l, denote 
the spindle speeds, a being the slowest; 
B = Width of belt on cone pulley; 

D = Diameter of driving pulley; 
D’ = Diameter of any step on cone 
pulley; 
5 Mle Gy GS Sees = Diameters of 
drills corresponding to the 


7 


speeds on the machine; 
— Horsepower; 
= R.p.m. of driving pulleys; 
= Any r.p.m. of spindle; 
= Constant; 
= Constant; 


mROZ=Sex 








Upright Drilling Machine 
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MECHANISMS 


V’ = Peripheral velocity of drill in 
feet per minute; 

w = Velocity ratio of bevel gears, 
M/K, where the letters M and 
K denote the numbers of teeth 
on the gears in Fig. 1; 

w’ = First back-gear ratio, EG/FH in 
Fig. 1; 

w’’ = Second back-gear ratio; 

V, W, X, Y, Z = Diameters of steps on 
cone pulleys, Z being the larg- 
est; ' 

n’ = Constant difference in arithmet- 
ical series of diameters of cone- 
pulley steps; 

n = Constant difference in arithmeti- 
cal series of speeds; 


@ = Constant multiplier or factor in 
the geometrical series of 
spindle speeds; 

@ = Lowest velocity ratio of cone 
pulley, W/Z; 

6 =Second velocity ratio of cone 
pulley, X/Y; 

6" = Third velocity ratio of cone pul- 
ley, Y/X; 

6°" = Fourth velocity ratio of cone 
pulley, Z/W; 


6,, 9, 0,, @g = Velocity ratios of cone 
pulleys on a five-step cone 
machine; 

= Size of machine; 

= Torque; 

= Feed per revolution of drill in 
inches; 

d. = Diameter of drill in inches; 


EMPIRICAL FORMULAS FOR EIGHT-SPEED 
MACHINE 


The data used in determining the em- 
pirical formulas given here were taken 
from the latest catalogs of practically 
every builder of eight-speed drilling ma- 
chines in this country. These data were 
first tabulated on a large sheet and each 
proportion or value to be found was 
plotted against the size of the machine, 
and an empirical equation found for the 
curve drawn through the points repre- 
senting the average values taken from 
the data sheet. 

The sizes of the machines ranged from 
20 in. to 50 in. and the data were taken 
from 90 machines. The derivation of 
the empirical formulas was assigned to 
O. R. Reller, of the University of Cin- 


. cinnati as a summer problem in the co- 


operative engineering course, and much 
of the credit for this part of the work 
is due him. The following formulas, 
which are the results of this research, 
give values within the limits of those 
found on machines built by reputable 
concerns: 

Slowest spindle speed = 

na 11,000 
a= Ss? 


Fastest spindle speed = 


(1) 


__ 8700 


S 
Diameter of table — 


(2) 


V 46S — 650 
Diameter of column = 

Y 29S — 30 
Face of driving pulley = 

YW S—i15+1 
Diameter of driving pulley = 

0.8 S0.81 

Face of bevel-gear — 

VY 0o2S5—2.75 
Diameter of bevel-gear pinion = 

V 085S—6 
Diameter of spindle in sleeve = 


(8) 





V 0.156S — 1.402 + 0.125 (9) 


Width of steps on cone pulley 
f’ S—15 +0.5 
Diameter of spindle above sleeve = 


(11) 


(10) 





V 0.156 S — 1.402 
Diameter of sleeve = 





V 0.384S — 2.25 (12) 
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Traverse of spindle in sleeve = 


V 8S — 76 (13) 
Traverse of table on column = 
21.7§ —0.175S (14). 
Diameter of largest step on cone — 
0.795 SY-51 (15) 
Smallest step on cone 
o15S+1 (16) 
Morse taper bore in spindle on 20-in. 
to 30-in. machine is No. 3. 
Morse taper bore in spindle on 31 in 
to 40-in. machine is No. 4. : 
Morse taper bore in spindle on 41-in. 
to 50-in. machine is No. 5. 
There seems to be no definite relation 
between the feeds and the size of the 
machine. One concern uses one set of 


feeds on all machines between 20 and 25 
in. and another set for sizes ranging from 
25 to 50 in. The data were so variable 
that no definite conclusion could be 
drawn. The lowest feeds vary from 
0.005 to 0.007 in. and the highest from 
0.012 to 0.050 in. per revolution. As a 
rule the feeds are not arranged in either 
arithmetical or geometrical progression. 


Back Gear In Back Gear Out 
a=N@’ ww’ e=N@' w 
b=N@” ww’ S=N@" u 
Ve" ww’ g=N@Q"" u 
d=N@9’"" ww’ h=N@"" u 


TABLE 1. SHOWING SPEEDS IN TERMS OF 
PULLEY SPEED AND BACK GEAR AND 
BEVEL GEAR RATIOS AND VELOCITY 
RATIOS OF CONE PULLEYS 


Back Gear In Back Gear Out 


a=N@’ ww’ =a e=N@' w=ag* 

b=N@”" ww’ =ag f=N@" w=ag* 
Ve’ ww’ ag? g=N@'" u ag* 

d=NQ@"" ww’ = ag’ h=N@Q""" w= ag’ 


SHOWING SPEEDS IN GEOMETRL 
CAL PROGRESSION 


TABLE 2 


MECHANISM OF EIGHT-SPEED MACHINE 


With the few exceptions where the all- 
geared drive is used, the mechanisms of 
most upright drilling machines are prac- 
tically the same as shown in Fig. 1. The 
driving shaft A is provided with tight and 
loose pulleys T and L and a four-step 
cone pulley C which is belted to the cone 
pulley D of the same size and fixed to 
the shaft N, which may be connected to 
the shaft J by means of a clutch, or mav 
drive the shaft J through the back gears 
E, F, G, H. The spindle S is driven by 
the shaft J through the bevel gears M 
and K. 

The first four speeds are obtained by 
having the back gear in and the belt on 
the steps W, X, Y, and Z of the driving 
cone pulley respectively. The last four 
speeds are obtained by having the back 
gears out and shifting the belt over the 
steps. The value of each speed in terms 
of the speed of the driving pulley, ratios 
of cone pulleys and gears is given in 
Table 1. 


SPEEDS FOR EIGHT-SPEED MACHINES 


The speeds for a given size machine, 
when plotted, were found to vary greatly, 


depending upon the builder. This seems 
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to indicate that the correct speeds for a 
given size machine have never been ac- 
tually determined or the designers dif- 
fer greatly in their analyses. Formulas 
(1) and (2) given above, represent the 
average values of the slowest and fast- 
est speeds that are used and not neces- 
sarily the speeds that should be used. 

Tabulation of all speeds on each ma- 
chine showed that in many instances the 
speeds overlapped and not infrequently 
two speeds were so nearly equal that the 
machine may be said to have only seven 
instead of eight speeds. There were a 
few instances where two speeds could 
have been substituted for four that over- 
lapped in such a way as to duplicate 
twice, thereby reducing the effective 
number of speeds to six. Such practices 
can in no way be advantageous from the 
standpoint of power, ease of operation, 
efficiency or economy and should not be 
tolerated; neither does the purchaser 
desire to pay for eight speeds and get six 
or seven. 

On the assumption that the linear 
velocity of drills should be constant when 
used in a given material, we have 


V De 2D,6 Dy, wr D.h 
12 12 12 12, 
{18) 
From this it follows that 
12V’ 
- D, s&s = D. b po D; c ee 
Dk = K (19) 


Which shows that in order to maintain 
a constant linear velocity for different 
sizes of drills, the product of the diam- 
eter of the drill into the speed must be 


constant. From the last equation, 
D, a = Dah 
and 
D, & 
D. = (20) 


It will be shown later, in equation (23), 
that if the speeds are in geometrical pro- 
gression we have 


h A 
p' (21) 
a 
hence 
D, . 
D. ry (22) 


Which shows that if the speeds are in 
geometrical progression, and the linear 
velocity of the drills constant, the diam- 
eters of the drills corresponding to these 
speeds are also in geometrical progres- 
sion and have the same constant multi- 
plier or factor as the speeds. 

This may suggest the use of a cone- 
driving pulley, and a speed box with a 
sufficient number of changes to give the 
velocities suitable for drilling different 
materials; or it might give rise to the 
question: If a machine is designed for 
drilling cast iron at 75 ft. per minute, 
how many of its speeds would be avail- 
able for drilling steel at 40 ft. per min- 
ute ? 

To answer this question, suppose the 
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diameters corresponding to the speeds 
on the machine when running at 75 ft. 
per minute are D,, D., D:, etc., and those 
corresponding to 40 ft. per minute at the 


same speeds are D’,, D’:, D’:, etc. By 
substituting in equation (19) we have 
for steel 
13 Xe D,'a Dit = D,'¢.. 
T 
and for cast iron 
52 X75 we Dia = Db = Dye... 
TT 


By dividing one of these equations by 
the other 
oe 6 (8° >Ri 2 


3s 3s BD RD By, 
and solving 
> ) > ) 
D, as 'D,' = SD. pn. ate 
15 15 15 


Which shows that a machine designed 
for drilling a number of holes of given 
sizes at a linear velocity of 75 ft. per 
minute would be equally as well suited 
for drilling a series of holes ‘/;; as large 


Back Gear In Back Gear Out 
a=N@’ ww’ =h 7n e=N@’ w=h — 3n 
b=NQ@” ww’ =h — bn S=N@Q" w=h — 2n 
c=N@' " ww’ =h Sn g=N@Q" w=h—n 
d=NQ@Q’" ww’ =h—A4n h=NQ’""w=h 

TABLE 3. TABULATION OF EIGHT SPEEDS 

IN ARITHMETICAL PROGRESSION 


Back Gear Out 
e=N@’ w= (h — 3n) 
f= Ve" w=(h 2n) 
n)u’ g=NQ"=h n 

h=N}Q’"'" w=h 


Back Gear In 
a=N@’ wu’ =(h — 3n) w’ 
b=N@O" ww’ =(h 
c=N@Q’" ww’ = (h 
d=N@’" ww’ = hw’ 


2n) w’ 


SHOWING SPEEDS IN ARITH- 


METICAL PROGRESSION 


TABLE 4. 


in diameter at a velocity of 40 ft. per 
minute. 


EiGHT SPEEDS IN GEOMETRICAL PRO- 
GRESSION 


It is generally conceded that spindle 
speeds should be in geometrical progres- 
sion as given in Table 2, and in order to 
have eight speeds arranged in this man- 
ner, the fastest and slowest being given, 
there is only one value for the velocity 
ratio of each pair of mating steps on 
the cone pulleys and of back gears that 
will satisfy the necessary condition; 
which means that one or more of these 
ratios cannot be assumed and the others 
determined unless those assume chanced 
to be correct. 

The mathematical condition to be sat- 
isfied in order to have the speeds in 
geometrical progression does not involve 
the speed of the driving pulley, bevel- 
gear ratio or numerical values of the 
slowest and fastest spindle speeds, but 
depends entirely upon the velocity ratios 
of the mating steps on the cone pulleys 
and the back-gear ratio. Therefore, a 
machine that will give speeds in geo- 
metrical progression may have the speed 
of the driving pulley changed, or the 
ratio of the bevel gears varied and the 
spindle speeds, although changed nu- 
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merically, in value, will remain in geo- 
metrical progression. The proof of these 
statements will be found in the discus- 
sion that follows. 

Constant multiplier. The relation be- 
tween A and a may be found by the 
formula for the value of any term in a 
geometrical series of progression. 


h=agm-! 


where a is the first term, @ the constant 
multiplier and A the mth term in the 


series. In this case m = 8; hence 
h = age’ (23) 
or 
"th 
g = \ > (24) 


Substituting the values of A and a given 
in formulas (1) and (2) gives 


> 


"| 4 AiR 

a S — | 8205 5 aman 

ene 11,000 i1,000°* 7 
Ss: 








(25) 
which shows that the constant multi- 
plier varies directly with the seventh root 
of the size of the machine. This value 
would have been a constant for all sizes 
of machines if a in formula (1), the 
slowest speed, had varied as the first 
instead of the second power of the size 
of the machine; but the data showed 
that this relation, as it exists on the 
machines, could not be expressed by an 
equation of this form. 

The numerical value of @ may be found 
by using the logarithmic equation 


= 0.967 S+ 


log. 0.7909 + log. S__ 


/ 





Log. ¢ = 


tog. S — 0.101878 


- 
/ 





(26) 


If the values of A and a are known, @ 
may be found from the formula 


Determination of intermediate speeds. 
The numerical values of the six inter- 
mediate speeds may be found by multi- 
plying each consecutive speed by @ as 

os Gea 6 = we x... (28) 
or by using the formula for determining 
any term in a geometrical series when 
the first term and the multiplier are 
known, as 

b|=e6,c—@W.d-—a@.... (@) 

It is very convenient to use logarithms 
in making these calculations and for- 
mulas (28) and (29) reduce to 
log. b — log. a + log. 6, log. c = log. b 

+ log. 6, log. d = log. c + log. @ 
and 
log. b = log. a + log. 6, log. c = log. a 

+ 2 log. 6, log. d = log. a + 
3 log. @ (31) 

Velocity ratios of cone pulley. The 

cone pulleys are the same size, which 
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satisfies the condition that the sum of 
the diameters of the mating steps must 
be constant in order that the belt will 
have approximately the same tightness in 
any position. The cone pulleys being 
the same size, we have 


VM I I 
B _- —?s 
W 
and 
X I I 
o=92" =; 


The ratio of the first and fourth speeds 
taken from Table 2 may be written 


a NG ww me. me iat I 
d N@"’ ww ade 06 @ 
Substituting @ — 1/@” and solving, 
g:— 
?* 
c= 1/9* (32) 
eo" = 10 =) & (33) 


Taking the ratio of the second and 
third speeds given in Table 2 


6 NOww ag eal L 
c N@' ww ag 06° @ 
Substituting @ = 1/@°. 
6"? — 1/¢@ 
v=) 1 (34) 


eo’ —1/°"=y @ (35) 

By substituting the values of @ given 

in formula (25), the ratios of the diam- 

eters of steps on the cones may be 
written as follows: 


r) = ( 36) 
Sti 
es (37) 
su 
Sta 8 
1017 (38) 
St 
@ aa (39) 
From equations 
W/Z — 0 4 i I p? 
X/Y=0¢'’=YV 1/¢ 
the following important relations are 
found: 
0’ = 980 (40) 
¢=—@ (41) 
u X 
7=/Y (42) 


Diameters of cone pulleys. The only 
kinematic condition to be satisfied by 
the cone pulleys is 


W/Z = (X/Y)' (43) 
In order to have the same tightness on 
all steps, 

X¥+Y==-W++2 (44) 


This condition is only rigorously true 
for crossed belts, but the variation in 
tightness of an open belt may be neg- 
lected on a pair of cone pulleys with the 
distance between centers as great as in 
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this case and with pulleys as small as 
those used on drilling machines. 


By eliminating X in equations (43) 
and (44) we have 
: I 
Y= Ls (45) 
1+ ff W/Z 


And by eliminating Y in the same equa- 
tions, 

Ww+Z (46) 
1+ Pf 2 " 
This shows that the diameters of the 
steps on the cones should be as follows: 
WX i +2 y I + a 

1+ fpf 2 i+ f W/Z 
(47) 
The diameters of the steps are usually 
in arithmetical progression which permits 
of their being written 

WX = W + av’, Y = W + 2a’, 

Z = W + 3a’ (48) 

By equating these two expressions for 
X and solving for n’ gives a different 
value from that found by equating the 
values of Y or the values of Z, which 
means that the diameters of the steps 
on the cone pulleys cannot be in arith- 
metical progression when the spindle 
speeds are in geometrical progression. 

Although the values of X and Y given 
by formulas (45) and (46) are not in 
the same arithmetical series which in- 
cludes W and Z, they differ from the 
values in the arithmetical series but 
very little. As an example: These for- 
mulas in a given case give 4, 5.95, 8.97, 
10; whereas 4, 6, 8, 10, would be the 


corresponding arithmetical series. The 
error introduced by having the cone 
steps in arithmetical progression is 


greater on a five- than on a four-step 
cone. 

To use formula (47) or (48) it is first 
necessary to know the values of W and 
Z for a given size machine. The only 
mathematical relation between the small- 


est and largest diameters of the cone 
pulleys is W/Z = @, or Z = W/O 
and this relation must be satisfied. Sub- 


Stituting the value of @ given in for- 


mula (36) we have 

w st 

Z 

os (49) 
With this equation either W or Z may 
be found if the other is known. It 
was seen from the curve plotted from 
data that the value of W could be ex- 
pressed by an equation having the form 


w=—-cs (50) 


where C and y are constants, as well 
as by formula (16). Substituting this 
value of W in equation (49) gives 
: cCSs' y+) 
Z= aes 
* 10s! 
or 
1.0512 
s(y+0 2142) 


(st) 
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To determine the values of C and y, two 
points S = 30, Z = 12.5 and S = 20, 
Z = 9, on the curve plotted from the 
average values of Z taken from catalogs 
were substituted in equation (51), which 
gives 

__ 1.051 X 12.5 1.051 X 9 (52) 


nd 30(y +0. 2142) ~~ 20(y + 0.21412) 








Transposing 

20+0.2142)_ 1.051 X9 _ 9 

30(¥ + 0.2142) ™ y.o5t K 12.5 12.5 
Solving by use of logarithms, 
(y + 0.2142) (log. 20 — log. 30) = 

log. 9 — log. 12.5 
y + 0.2142 = 0.8102 
y = 0.596 

and this value substituted in equation 
(52) gives 





1.0SI X 
c= x0 S08 FOSTED 
Substituting these values of C and y in 
equation (50) gives 
W = 0.835 SO. 596 (53) 
This formula for W_ gives slightly 
larger values than represented by the 
curve drawn from data, or formula (16), 
which is accounted for by having the 
speeds in geometrical progression. This 
difference is considered an advantage 
from the standpoint of slippage, wear 
and power of the belt. 
Substituting the value of W, given in 
formula (53) in equation (49), gives 
Z = 0.795 S0-81 (54) 
Which agrees well with the curve plotted 
from data representing the average values 
taken from catalogs. 
Substituting these values of W and Z 
in equations (45) and (46) we have 


= 0.835 








a 0.836 S0.596 +o 795 SO0.81 
y= oe ——— (55) 
3 1.05I 
7 50.2142 
: 826 S0.596 - 795 $0.81 
x= Eo = (56) 


3 | SO.2142 
I+ —_— 
1.051 


Although these formulas satisfy the 
kinematic condition for speeds in geo- 
metrical progression (neglecting creep 
and thickness of belt) they may be more 
accurate than practice demands. There are 
practical reasons why the diameters of 
the steps should be in arithmetical pro- 
gression and the error induced thereby 
is probably less on an eight-speed ma- 
chine than the effect of the creep and 
thickness of belt. Therefore, it is con- 
sidered advisable to give formulas for 
determining the diameters when the 
steps are in arithmetical progression. 
When arranged in arithmetical progres- 
sion the diameters of the steps are 

W,X=>W+2', Y= W 4 27’, 
Z = W + 3n’ (57) 
This satisfies the condition for approxi- 
mately constant length of belt because 
X+Y=>W+4+An'4+W+4+2r = 
2W + 3n'' = W4 Z. 
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Solving equation Z— W+ 3n' for 
n’ and substituting values of W and Z 
given by formulas (53) and (54) gives 

,  Z—W _ 0.795 S081 — 0.835 SO 596 

>; = 





(58) 
Then 
X= W + n =—0.835 S0.596 + 
0.795 S0.81 — 0.835 S$0.596 
3 
Y=W +2 mn = 0.835 S0.596 4 
2 (0.795 SO0.81 = 0.835 SO 596) (60) 
Diameter and speed of driving pulley 
—The diameter of the driving pulley may 
be made equal to the largest step on the 
cone pulley, or 
D= 0.795 S9.81 (61) 
Some designers make the driving pulley 
slightly larger in diameter than the larg- 
est step on the cone pulley for small ma- 
chines, but on most makes they are equal 
for all sizes. 
Data taken from catalogs show that 
the linear velocity of the driving belt 
may be constant and equal to 1100 ft. 


(59) 








Back Gear In 








a= N@’ ww’ = (h — 3n) Gr " 2 os h — 7n+ Ba 
b= Ne” ww’ = (h — 2n) ou =k —6n+ am 
c= N@Q’”’ ww’ = (h — n) o—*) =h—in+ 4né 

h h 
d= N@’”" ww’ = a — aha 


Back Gear Out 
e=N@’ w=h— 3n 
S=N@Q”" w=h—2n 
g=N@Q’" w=h—n 
h=N@Q""w=h 
TABLE 5. SHOWING FIVE SPEEDS IN ARITH- 
METICAL PROGRESSION 


per minute for all sizes of drilling ma- 





chines. The speed in r.p.m. of the driv- 
ing pulley is 
y—'2%___12X1100 __ 5§280 
© D © X 0.785 S0.81— S081 
(62) 


An increase in the linear velocity of 
the belt, which is comparatively low, with 
a corresponding increase in the bevel- 
gear ratio would increase the power of 
the machine. The limit of the belt speed 
depends somewhat on the pitch-line ve- 
locity of the gears, which should not ex- 
ceed 900 ft. per minute on account of 
noise. Increasing the belt speed re- 
quires an increase in the diameter of the 
crown gear and it does not look well to 
have a bevel-gear ratio greater than 1: 3. 

Bevel gear ratio—From Table 1 the 
fastest speed is 


h= Nw" 
Solving fot w and substituting the values 
of h, &’” and N, given in equations (2). 
(39) and (62) gives 
ati _h a 8700 - $0.81 1.051 
No” S 5280 So0.214 
I 


0.278 SO. 404 (63) 
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Back gear ratio—From Table 1 the 
back gear ratio is 
>, 8: »b-- e808: Oe NO’ ww’ 
eC . ee N@w -"° NO’ w 
In Table 2 it is seen that 
— a I 
=e ag gf 
Substituting the value of ¢= 
(0.7909S)+ given in equation (25) 
gives 


' I 
w = (0.7909 5)0-571 (64) 


SPEEDS IN ARITHMETICAL PROGRESSION 





Although it is generally conceded that 
the speeds of drilling machines should 
be in geometrical progression, this be- 
lief has not been substantiated and the 
only conclusion to be drawn from prac- 
tice is that the speeds may be arranged 
in any possible manner between indefi- 
nite limits. 

It is obvious that the speeds should 
be arranged to give the desired r.p.m. 
for sizes of drills most frequently used, 
but this is very indefinite because it in- 
volves the following variables: 

(a) Sizes of drills most frequently 
used on a given machine. 

(b) Material drilled. 

(c) Whether a high-speed or carbon- 
steel drill is used. 

(d) Proper linear speed at which 
high-speed or carbon-steel drills should 
run in a given material. — 

The assumption that most holes are 
drilled in cast iron with a_ peripheral 
speed of 75 ft. per minute could be just- 
ly criticized as being a machine of limi- 
ted ability, although some of the speeds 
would be available for drilling certain 
size holes in other materials and in cast 
iron at a lower velocity. Making all the 
variables constant with the exception of 
the linear velocity would by no means 
render a solution possible since the pres- 
ent practice as indicated by recently pub- 
lished data shows that the velocity of 
high-speed drills in cast iron varies from 
60 to 100 ft. per minute and is not much 
more definite for carbon-steel drills or 
for other materials. 

It is not possible to have all eight 
speeds in arithmetical progression as 
shown in Table 3, because it is a kine- 
matical characteristic of the eight-speed 
mechanism that 





, 7”. 
back gear ratio and y iS not equal 


. << 
h—6n 

to == CIC. 
h—2n 


arithmetical series, d, c, b, and a are ina 
different arithmetical series, the common 
difference in the latter series being nw’ 
as shown in Table 4. It is possible to 
vary the values of n and w’ and keep a 
and A constant in the equation. 


a = (h—3n)w’ 


If h, g, f and e are in an 


(65) 
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of Table 4 and have the speeds in a 
double arithmetical progression. The last 
four speeds may be in the same series 
as the first four, but have a different 
common difference or progression. 

From Table 5, 


e N Ow h—3n 
h N@ a "4 h 
By making 
0 = 1/0 





Then 
e= N@w= Nw RE —3* = h—3n 
and 
h N@ w= Nw | o =h 
h—3mn 
(66) 
Solving either of these equations gives 


Nw= Vy h(h—3n) 
Taking the equations for f and g in Tab!e 
5 and treating them similarly by assum- 
ing that 

e gv" = 3/6@ 





gives 
cui 
= a. h—n 
and 
Nw=V (h—n)(h— 22) 


These two values of Nw can only be 
equal when n = O, which means that if 
o = 1/0", 6 cannot equal 1/é" and 
the cone-pulley diameters cannot be 
equal as in the case of speeds in geo- 
metrical progression. 

The cone-pulley ratios when @=1/6" 











are 
I h—3n 
(=—- -—-- = : 6 
6 | h (67) 
iin 4 n)* 
‘= 6 
h (h — 3n) (68) 
| (h — n)? 
6"' = ——_______ 6 
h (4 — 3n) (69) 
and when 
6 - 1/0 
I h—o2n 
eo” — 
eo” h—n 
9’ — _ #—j3e 
(h — n)\(h — 2n) 
ev" — h* 


: (h — n)\(h — 2n) 

On a 30-in. machine where A = 290 
and n = 63.7, the ratios when 6’ = 1/0@’’” 
are @ = 1/1.717; 0” 1/1.043; 0” = 
1.335; 6” =— 1.717; and when 0” 
1/6", 6 = 1/1.94, 0” = 1/1.18, 0” = 1.18, 
or" == 1.51. 

In view of these results it is better to 
make #& = 1/0", hence the values of W 
and the values of Z will be the same for 
both cones, but the values of Y and X 
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will not. Denoting the diameters on the 
lower cone by W, X, Y, Z, and those on 
the upper by W, X’, Y’, Z, we have 
W =Ze’ 
W+2Z2=X+Y’ 
and 
X =m Y’ oO” 
From these three equations 
y a LW +2) 0" _ 20" (6 +1) 








Qe” +1 a +1 
(70a) 
and 
; i & Z (0’ I 
} ; = mS. = . us ) (7ob) 
oe 2 O+1 
We also have 
W+Z=X'+Y 
and 
= a xy 
= 7 —-— a —-_ 
No a. 3) 2 ( D E I 
bh y i 1} 0 10 ; 1? 0.20 0.36 
2 1} 0.50 3 1j 0.25 0.45 
3 1} 0.60 H 2 0.30 0.54 
4 2 0.70 1 2} 0.35 | 0.63 
5 2} 0.80 | 1) 2) 0.40 | 0.72 
6 24 0.90 1 2} | 0 45 0.81 
7 2: 1.00 if 24 | 0.50 0.90 
8 3 1.10 1} 2: | 0.55 0.99 
9 3} 1.20 1; 2? | 0.60 1.08 
10 34 1.30 1? 2j 0.65 1.17 
11 3? 1.40 1j 3 0.70 1.26 
12 | 4 1.50 2 3} 0.75 1.31 
MACHINE TO 
from which 
ye ZO ZO +1) 
— ge’? oe — ge’! J. I 
(7o0c) 
and 
‘ Ww+Z Ze I 
X’ = an (70d) 


ee eee ee 
For a 30-in. machine with Z = 1255 we 
have W-—7.02, X=—9.5, X’ = 11.15, 
Y = 10. 
The bevel-gear ratio when @ = 1/6”” 
h h 


is 
h—3n 
tae fel ~ h (71) 


Back-gear ratio—By making the back- 
gear ratio equal to 


u 


ee 4n = 
a , ae. P so (72) 


gives the speeds in Table 5. This ratio puts 
the five highest speeds in arithmetical 
progression and the common difference 
in the series d, c, b, and a, is a4 4") 
This is not necessarily the most desirable 
ratio to use, although it is the only ratio 
that will give five consecutive speeds in 
arithmetical progression. 

Value of n—The value of n for the 
back-gear ratio given in formula (72) 
may be found by solving the first equa- 
tion in Table 5, which is, 

12”- 
a=h—7n-+4 h 
which gives. 


576 


433 


Substituting the values of a and A given 
in formulas (1) and (2) 


60.68 
S 


After determining the numerical value 
of n from this equation it may be sub- 
stituted in formulas (68) to (71) and the 
other desired values determined. 

(To be continued) 


(73) 








Proportions of Machine 
Tool Handles 


By ROBERT MAWSON 


The engraving shows a number of the 
proportions of machinery-steel handles 
extensively used by one of the leading 
machine-tool makers. They may be used 


7 


G H I 


0.150 0.066 | 0.100 0 


9 
0.100 0.083 0.085 , 0.10 
0.110 0.100 0.100 | ; 0.11 
0.163 0.116 0.135 | 0.123 
0.235 0.133 0.205 | 0.140 
0.250 0.150 0.215 i 0.145 
0.305 | 0.166 0.270 : 0.175 
0.270 | 0.183 0.280 1s 0.185 
0.315 0.200 0.295 13 0.195 
0.328 | 0.216 | 0.305 i 0.215 
0.350 | 0.233 | 0.330 } 0.20 
0.565 0.250 0.490 is 0.235 

1L HANDLES 








for a variety of purposes other than 
machine tools. The straight part of the 
handle may be either pressed into the 
handwheel, etc., and the end riveted over, 
or tapped in, according to the preference 
of the designer. The letters on the en- 
graving refer to similar letters in the 
table. 








Gilbert Rigg, of the New Jersey Zinc 
Co., has discovered that tungstate of 
soda has the property of preventing the 
rusting of iron and steel and cites an in- 
stance in which bright articles of these 
metals were immersed in a solution of 
1 part of tungstate of soda in 2000 parts 
of water, and maintained their bright- 
ness for a long time. 

In practice, this method is applied to 
zinc oxide paints, and instead of the tung- 
State of soda, a tungstate of zinc may be 
used with good results. This is ground 
with the paint and the fact that a tung- 
state is present is claimed to suffice, as 
even a tungstate of zinc has the Propegty 
of yielding to water and thus acting as 
a protection to the iron or steel.—Brass 
World. 
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Chart for Angles of Spiral Gears 


The only difficult part of the solution of 
spiral gears, with axes at right angles, is 
the adjustment of the tooth helix angles 
to suit a fixed center distance of axes. No 
direct method of solving this, either 
graphically or mathematically, is known 
if the teeth are to be of some standard 
normal pitch. Nearly all the methods in- 
volve the trial of different tooth helix 
angles, and finally after a number of 
trials, a pair of angles will be found, 
which will give, more or less accurately, 
the required center distance. 

The chart here shown, furnishes a 
means, through the slide-rule principle, 
of finding the tooth helix angles of a pair 
of spiral gears with axes at right angles, 
when the center distance of axes, the 
number of teeth in the gears, and the diam- 
etral pitch of the cutters, are known. 
The accuracy of the angles obtained will 
depend entirely upon the accuracy and 
scale of the chart itself, and on the care 
with which the readings of the angles are 
taken. 


FORMULA AND NOTATION 


The formula used in determining the 
values of the tooth helix angles of a pair 
of spiral gears with axes at right angles 
is: 


“a COSEC oe. rc 
Sec a + R = N sa 
and angle b = 90° —a. 
Where 
a = Tooth helix angle of gear with 


fewer number of teeth, 
b = Tooth helix angle of gear with 
greater number of teeth, 


N = Number of teeth in gear having 
fewer number, 
N’' = Number of teeth in gear having 


greater number, 


R = Speed ratio af (always less than 
unity), 

P = Diametral pitch of cutter, 

C — Center distance of axes. 

Note: The tooth helix angle is meas- 
ured from the axis of the gear. 

On the chart the vertical lines on the 
left angle scale are laid out from the cen- 
ter line at a distance equal to sec. a. 
The inclined lines on the right upper 
angle scale for values of R ranging from 
1:1 to 1:3 are laid out from the center 


P ° cosec. a 
line at a distance equal to —— 
The inclined lines of the right lower 


for values of R ranging 
1:6, are laid out from the 

‘ covec. a 
center line at a distance equal to R 
— 3. 

The reason for this difference in the 
upper and lower angle scales is to gain 
valuable space and thus allow the chart 


angle scale, 
from 1:3 to 





By Arthur E. Thayer 








The only difficult part in the 
solution of spiral gears is deter- 
mining the tooth helix angles. . 
This chart simplifies that de- 
termination. 7. 

From it the tooth helix angles 
can be found directly for a pair 
of spiral gears with axes at right 
angles, when the center distance 
of the axes, the number of teeth 
in the gears, and the diametral 
pitch of the gear cutter to be 
used, are known. 











to be drawn to a larger scale. The R- 
scale, running along the center line is 
divided into hundredths. A linear scale, 
also reading to hundredths, is placed be- 
tween the upper and lower angle scales, 
the upper half of which is to be used in 
conjunction with the upper angle scale, 
and the lower half in conjunction with 
the lower angle scale. 


METHOD OF USING THE CHART 


The method of finding the value of 
angle a from the chart having given the 
values of N, N’, P and C is as follows: 

2PC 


Solve for N 


Solve for R which equals yr" 


Mark off on any straight strip of wood 
linear scale on the chart. Lay a straight- 
edge or T-square on the chart through 
the value of R just found, at right angles 
to the center line. Slide the strip along 
the straight-edge beginning at the left, 
until the two marks on the strip fall on 
the same angles on the chart. This will 
give the larger value of angle a. Con- 
tinue the sliding action and another but 
smaller value of a will usually be found. 

Which of these two values is to be used 
will depend entirely upon the conditions 
of design. Then solve for b, remember- 
ing that b = 90 deg—a. Under cer- 
tain conditions there will be but one 
value of a which will satisfy the given 
conditions, and again, by slightly altering 
these conditions, no value of a can be 
found and the case is an impossible one. 
This can best be shown by the following 


or paper the amount using the 


examples. 
Given: 
N = 28 N’ = 56, P = 12, and C — 5 in. 
Then 
2FPC. -20:32=u5 
y= ae <= 4.2857 
and 
N 28 l 
R= Nn’ = 567 9 


Solving by the chart we get the follow- 
ing: 


(1) a = 59%° and, therefore b = 
3034°. 

(2)/a°= 43%° and, therefore b — 
4644". 


Solving for the center distance, using 


the formula 


a+ N’ cosec.b 


rE 


N Sec. 





C= 


we get 


(1) 
“_— 28 sec. 594° + 56 cosec. 594° 
= eae — 





28 sec. 434° + 56 cosec. 434° 
ro ee . 
Both of these values are very close 
to the desired value of 5. 
If the value of C is decreased from 5 
to 4.9 in. there will still be found two 
values of a as follows: 


2PC 2X 12X49 
= —————. 5 
N 28 


Solving by the chart we get 


C= = 4.998 





4.2 


(3) a = 56° and, therefore, b = 34°. 
(4) a = 47° and, therefore, b = 43°. 
Solving for C we get 
(3) 
28 sec. 56° + 56 cosec. 56° 
== eit tae 
(4) 
IZ sec. ° . ° 
C= 28 sec 47° + 56 cosec. 47 = 4.9011 


2 xX ta 

But if the value of C should be de- 
creased to 4.8555 in. it would be found 
that there would be but one value of a 
(5) 2PC _ 2 x 12 x 4.8555 

| ew 28 

Solving by the chart we get 

(5) a = 51%° (51° 35’ exactly) and, 
therefore, b = 38%° (38° 25’ exactly) 
Solving for C we get 
(S) 
ee 28 sec. 51°35’ + 56 cosec. 51°35’ 

= 2x 12 


= 4.1619 


= 4.8555 


If the value of C were decreased be- 
low the amount of 4.8555 no value of a 
could be found and: the case would be 
an impossible one. 








A German contemporary points out 
another solder for aluminum, which is 
claimed to give satisfactory results. It 
consists of even parts of phosphor, tin, 
zinc, beeswax and block tin, melted and 
mixed together in the order given. The 
beeswax must be stirred in with a wooden 
stick. The mixture is cast in bars. The 
cbjects to be soldered must, of couse, be 
clean. No flux is used. If a blowhole 
has to be filled, it may be done after- 
ward with ordinary solder. 
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Wire Ropes 


The question of the durability of the 
parts of mechanical structures seems to 
be strangely neglected by all authorities. 
A designer has generally the choice of 
several formulas for calculating the mere 
strength of a given member, but usually 
he has to depend upon his own experi- 
ence for the correctness of the propor- 
tions that will insure for it a reasonable 
length of life. The durability of wire 
ropes in particular is of great import- 
ance to all engineers, whether engaged in 
the design and manufacture of lifting 
appliances, or in their care and manage- 
ment. 

The two most important conditions ap- 
pertaining to the manufacture and use of 
steel wire ropes that affect their durability 
are: 

Quality of material and size of 
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Fic. 1. EXPERIMENTS ON DURABILITY OF 
Wire Ropes 
(6) Diameter of pulleys and arrange- 


ment of ropes. 


QUALITY OF MATERIAL AND SIZE OF WIRE 


The wire used for lifting ropes is of 
crucible steel having a tensile strength 
varying from 80 to 130 tons per square 
inch. Although. ropes made from material 
having a high tensile strength are of 
smaller diameter, for a given load und a 
given factor of safety, yet this is not a 
great advantage to the crane designer 
because the stiffer character of the wires 
makes larger drums desirable, if the 
durability of the rope is to be considered, 
notwithstanding that some rope makers 
claim as an advantage for the stronger 
material that it does enable smaller pul- 
leys to be used with a consequent lower 
cost of the working parts of the crane. 

The ratio of the diameter of the in- 
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for Lifting 


By Daniel Adamson 








An analysis of the conditions 
affecting the durability of wire 
ropes, including weight and 
height of lift, the size of wires 
used, ratio of pulley diameter 
to size of rope, number of bends, 
and general arrangement of ropes 
and pulleys. 




















Institution of 


*Paner read before the 


Mechanical Engineers. 

dividual wires to the diameter of the 
completed rope is an important factor. 
If the wires are too large they are stressed 
considerably when passing over the pul- 
leys, and “accordingly the material is 
quickly fatigued and the wires break. 


Diameter of Puiley in Inches 
! 7 
54 75 Wy be 18% 
$420,000 + 


+ 549.000 f/4+#+-- 
+. Passes / —}—+ | 


60,000 eS eS: 








w 


w 
° 
oOo 
Oo 
SQ 
oO 


? 


240,000 


180,000 


120,000} 


60,000 


Number of Passages of Rope Over Pulley Before Breaka 














0 e 4 6 8 10 12 \4 

Diameter of Pulley in Gircumferences of Rope 

Fic. 2. REGULAR CuRVES BASED ON DATA 
IN Fic. 1 


Smaller wires, on the other hand, are 
more quickly worn through by rubbing 
against the pulleys and against their 
neighbors in the body of the rope. The 
stress in a wire due to bending round a 
pulley is directly proportional to the 
modulus of elasticity and to the diameter 
of the wire, and inversely proportional 
to the radius of the pulley; therefore the 
radius of the pulley should be increased 
with an increase in the modulus of 
elasticity, if the same number of bends 
is to be endured by a stronger wire of 
the same diameter. Unfortunately a theo- 
retical calculation of the stresses induced 
in the wires of a rope by being bent over 
a pulley does not alone afford a reliable 
guide to the length of life to be expected 
from the rope, for consideration must 
also be given to the mutual wear that 
takes place among the wires. 
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Appliances’ 


Assuming for the purpose of compari- 
son that two ropes are constructed of 
equal size, one from wires half the diam- 
eter of those in the other, then for equal 
strength the one rope will have four times 
the number of wires and each of the 
wires will have one-quarter the cross- 
sectional area. According to the usual 
formula, the stress due to bending will 
be half as severe in the smaller as in 
the larger wires, when the ropes are bent 
over pulleys of the same diameter. If it 
be allowed that a reasonable figure for 
the estimated stress due to bending an 
ordinary rope over a pulley of a size 
usually adopted in crane design be, say 
30 tons per square inch, and the stress 
due to the suspended load be 10 tons 
per square inch, there will be a range 
of stress of 40 tons per square inch in 
the material each time the maximum load 
is lifted and released, and the correspond- 
ing stresses in the rope of finer wires 
will be 15 tons per square inch, due to 
bending, and as before 10 tons per square 
inch, due to the suspended load, or a total 
range of 25 tons per square inch. 

Judging by the discussion that took 
place on Messrs. Eden, Rose and Cun- 
ningham’s paper before this institution in 
November last on “The Endurance of 
Metals,” there is, as yet, no agreement as 
to the exact effect upon the endurance of 
variations in the working stresses. It 
seems, however, to be reasonable to as- 
sume that a reduction in range of stress 
from 40 tons per square inch to 25 tons 
per square inch wou!d increase the life 
of material, such as ropes are composed 
of, about 500 times. As no such improve- 
ment in the life of a rope has ever been 
experienced, or is to be reasonably ex- 
pected, it must be taken for granted that 
abrasion is the principal factor in limit- 
mg the life of wire ropes, and therefore 
the effect of abrasion upon the suggested 
rope of finer wires may now be con- 
sidered. 

When the rope of finer wires is pass- 
ing over the pulley, there being four times 
as many wires in it, the pressure at each 
point of contact between the rope and 
the pulley and between the individual 
wires of the rope may be assumed to be 
one-quarter of what it is in the rope of 
larger wires. The wires being of half 
the diameter the damage done to them 
by contact, even under this lower pres- 
sure, will be at least half as much as 
occurs to the coarser wires in the other 
rope, and this half damage done to a 
wire of one-quarter the sectional area will 
result in the cutting through of the wire 
in half the time, so that the effect of 
abrasion upon the rope of finer wires will 
be twice as great. If a smaller pulley 
be used for the rope of finer wires, as 
suggested by some authorities, the pres- 
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sure at the points of contact and the 
stress due to bending will be proportion- 
ately increased, so that it may reasonably 
be expected that with a pulley-diameter 
bearing the same proportion to the diam- 
eter of the wires the life of the rope with 
fine wires will be one-quarter of that of 
the rope of coarser wires working over a 
pulley of correspondingly increased diam- 
eter. 

A German investigator, Ernst Heckel, 
refers to the very great surface pres- 
sures on the wires at the place of con- 
tact with the pulley (amounting in his 
opinion to as much as 12 tons per square 
inch) as a vital point in connection with 
the wear of wire ropes. This high pres- 
sure, accompanied as must be the case 
by relative movement even if quite small, 
readily accounts for the wear which takes 
place on the surface of the wires where 
they touch the pulleys or the other wires 
in the rope. 


DIAMETER OF PULLEYS AND ARRANGEMENT 
OF ROPES 


The lists issued by makers of wire 
ropes contain recommendations as to 
minimum sizes to be adopted, but no in- 
formation is given as to the effect of 
using pulleys of different diameters. The 
author has felt for many years past the 
want of such information; the experience 
of users afforded no reliable guidance, 
presumably. on account of the great dif- 
ference in the conditions under which 
ropes work in different shops. Reference 
to a paper read before the Manchester 
Association of Engineers by Mr. Mat- 
thews in 1902 brings to light one great 
difference in the working of cranes. Mr. 
Matthews, in his paper, suggested that 
400 to 1700 lifts per crane per annum 
was the amount of duty required from 
certain cranes under his control, while the 
present author, in the discussion on Mr. 
Matthews’ paper, mentioned 32,400 to 
43,200 lifts per crane per annum as rep- 
resenting his own experience in another 
class of work. Other important features 
that will affect the life of a crane rope 
are the average weight lifted and the 
average height of lift; cranes are gen- 
erally occupied with loads much below 
their nominal capacity, but this will vary 
in different workshops as will the pro- 
portion between the maximum height of 
lift available and the height most fre- 
quently attained by the hook. 

Inquiries addressed to the users of 
cranes elicited very various replies; ropes 
working upon cranes of the same gen- 
eral design were found to last for periods 
of from two years to ten years and up- 
ward, and one correspondent suggested 
that 20 years might be expected from 
ropes on cranes (of from 5 to 20 tons 
capacity) if damage from accidental 
causes could be eliminated. As might be 
expected, the ropes on foundry cranes 
have not so long a life as in erecting 
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shops, the relative difference being per- 
haps as three is to five. 

The most reliable and consistent in- 
formation that the author has been able 
to discover (with the assistance of nu- 
merous friends and correspondents, and 
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Biggart,* published in 1890. The ex- 
periments to which this paper refers 
were undertaken with the object of select- 
ing the best form of rope to be employed 
in the construction of the Forth Bridge. 
A full description of the apparatus used 


in Inches 


log 6% 


10 l2 \4 
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Fic. 3. DURABILITY AS AFFECTED BY DIAMETER OF ROPE AND PULLEYS 


also of the library staffs of the Institu- 
tion of Mechanical Engineers in London 
and of the Engineering Library in New 
York, to all of whom his sincere thanks 
are due) is contained in a paper by A. S. 





*Proc. Inst. C. E., vol. ci, page 231. 


and the details of the investigation will 
be found in the original paper, and the 
present author will content himself with 
a short reference to the experiments and 
an abstract from the conclusions arrived 
at, adding some deductions he has made 
for his own guidance and for the pur- 
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pose of this paper. The apparatus used 
by Mr. Biggart contained two pulleys, 
round which the rope under trial was 
passed, the lower pulley being weighted 
to give the required tension on the rope. 
The experiments consisted in passing the 
repes, under a normal working load, to 
and fro over the pulleys until breakage 
ensued. Experiments were repeated with 
different diameters of pulleys and dif- 
ferent makes of rope, and the accom- 
panying diagram, Fig. 1, shows the life 
of different classes of rope as affected 
by the diameter of the pulleys. 

The effect of oiling the ropes is shown 
by the diagram to be very beneficial, in- 
creasing the life of a given rope by two 
or three times. This is obviously due 
to the reduction of the cutting action of 
the wires upon each other. Experiments 
were also made to ascertain the effect on 
the life of a rope of running it over pul- 
leys so arranged that the rope was sub- 
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have passed through one-half of its life, 
and as no one knowingly works a rope 
until it breaks entirely, then the break- 
age of even a few wires is a sign that a 
rope should be carefully watched and re- 
placed by a new one at an early oppor- 
tunity. 

The effect of varying the proportions of 
diameter of pulley to diameter of rope is 
one of the most important features to be 
noticed. Speaking generally, Mr. Big- 
gart’s experiments show that increasing 
the diameter of the pulleys by an amount 
equal to two circumferences of the rope 
will double the life of the rope. This is 
approximately correct for all the varieties 
of rope and conditions experimented with, 
and may therefore be taken as equally 
correct for all the varying conditions un- 
der which cranes are worked. It is very 
remarkable that so simple a rule should 
evolve from such numerous and varied 
experiments, and the author hopes that its 


jected to reverse stresses, Fig. 4. The statement in this form will be of some 
¢ 
ee ¢ 
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VARIOUS ARRANGEMENTS 


results obtained from this series of ex- 
periments showed that generally the life 
of a rope working under such conditions 
was only one-half as long as a similar 
rope bent in one direction only. 

Fig. 1 is based upon the actual figures 
tabulated in Mr. Biggart’s paper, while 
Fig. 2 shows the present author’s ap- 
proximations, as obtained by the simple 
method of drawing fair and regular 
curves through or near the points repre- 
senting the results of Mr. Biggart’s ex- 
periments over such a range of pulley 
diameters (measured in terms of the cir- 
cumference of the ropes) as obtain in 
general overhead crane practice. Sev- 
eral interesting deductions may be drawn 
from a study of these figures. The time 
of breakage of the first wires of a rope 
in the lowest curve is only recorded for 
one make of rope, but comparing it with 
the second curve, which shows the time 
of breakage of whole ropes of the same 
make, it will be seen that when the first 
wire breaks the rope may be assumed to 
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Large Bottom ulleys 
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Fleven Bends,One Reverse 
Fi6.11 


OF LIFTING APPLIANCES 


value to designers and other interested 
members. That it is sufficiently correct 
for all practical purposes may be readily 
seen by referring to Fig. 3, where the 
ratios of pulley diameters to ropes are 
plotted as absciss# to a linear scale while 
the durability of the ropes is represented 
by ordinates drawn to a logarithmic scale. 

These conclusions enable one to ex- 
press a definite value for the effect upon 
the durability of ropes, of the various 
arrangements of pulleys that are com- 
monly adopted in overhead cranes, some 
of which are illustrated in Figs. 5 to 11. 
Assuming that Fig. 6, in which the ropes 
make three bends in working, namely, 
one at the upper drum and one on each 
side of the lower pulley, i.e., at entering 
and leaving, is the arrangement most fre- 
quently adopted in practice, and repre- 
senting the anticipated life of the rope 
under these conditions by 100, then the 
relative lives of the ropes in each of the 
other arrangements indicated will be 
shown in Table 1. 
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Fig Number Relative Life 
No of Bends of Rope 
> 1 300 
6 3 100 
7 3* 75 
8 7 43 
9 11 27 
10 7* 373 
1! 11* 25 
*‘Including one reverse bend which is 
twice as effective in wearing out the rope 
TABLE 1. COMPARISON OF ANTICIPATED 


LENGTH OF LIFE OF ROPES ARRANGED 
AS SHOWN IN FIGS. 5 TO 11 








If it be desired to design each of the 
above arrangements of pulleys so that 
the ropes shall have equal durability, 
then the ratio of the drum diameters to 
rope circumference (if the law indicated 
by Figs. 2 and 3 is to be relied upon) 
must be increased, as shown in Table 2. 

It is quite usual for purchasers to 
specify in their inquiries that the diam- 
eters of the pulleys and drums must bear 
a certain relation to the diameter of 
the rope, but the author wishes now to 
emphasize the point that this stipulation 
is not sufficient in itself without some 





Fig Increase over Diameter called 
No for by Fig. 6 
7 1 Circumference of Rope 
8 2} Circumferences of Rope 
9 “ 4 
10 3 
11 4 
TABLE 2. REQUIRED INCREASE IN DIA- 


METERS OF ROPE DRUMS (MEASURED 
IN TERMS OF CIRCUMFERENCE OF 
ROPE) REQUIRED TO GIVE 
EQUAL DURABILITY 





consideration being also given to the ar- 
rangement of the rope and pulleys. 

If the generally accepted ratio of seven 
circumferences, or twenty-two diameters, 
of the rope for the diameter of the barrel 
be assumed as suitable for the drum 
and pulleys arranged as in Fig. 6, then 
the diameters for the other figures, to 
give equal durability, should be as shown 
in Table 3. 














Ratio of Pulley and Drum Di- 

Fig ameter to Rope Circum- 
No ference 

5 4tol 

6 7tol 

7 8 tol 

~ 9.5 tol 

9 ll tol 

10 10 tol 

11 litol 

TABLE 3. RATIO OF DIAMETER OF PUL- 
LEYS AND DRUMS TO CIRCUMFER- 
ENCE OF ROPE TO GIVE 


EQUAL DURABILITY 





To make the comparisons quite fair 
between the different arrangements it 
must now be pointed out that owing to the 
increased number of falls of rope adopted 
in Figs. 8 and 9 the size of the rope may 
be reduced as shown in Table 4 while 
retaining the same factor of safety. 
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Fig. Number of Relative Rope 
No Falls Circumference 
5 2 140 
6 4 100 
7 4 100 
8 8 70 
9 12 57 
10 s 70 
11 12 57 











TABLE 4. RELATIVE ROPE CIRCUMFERENCE 
ALLOWING FOR SMALLER ROPES DUE 
TO INCREASED NUMBER OF FALLS 


Combining the figures given in Tables 
3 and 4 will give drum and pulley diam- 
eters as shown in Table 5. 





| Ratio of Pul- 


| 
ley and | Resultant 





Drum Dia- Relative |Pulley and 
meter to Circum- Drum Di- 
Rope Cir- ference of|ameter as- 
cumference Rope as suming 
Fig. |accordingto per Table Fig. 6= 
No Table 3 100 
5 4 140 80 
6 7 100 100 
7 s 100 114 
8 9} 70 95 
9 11 57 90 
10 10 70 100 
ll 11 57 90 








TABLE 5. 
RESULTING FROM A COMBINATION OF 
TABLES 3 AND 4, AND STILL ASSUM- 
ING THAT 100 REPRESENTS 
THE CONDITION 
IN FIG. 6 





The noticeable feature in the last table 
is that whether two, four, or six falls are 
adopted, the diameter of the drum and 
pulleys should remain about the same, if 
the ropes are to have equal durability 
(compare Figs. 8 and 9 with Fig. 6). A 
recent textbook upon the subject of crane 
design states (as an advantage of a large 
number of falls of rope) that the pro- 
portionately larger pulleys and barrel will 
insure long life for the ropes, but the 
author hopes that he has made it clear 
that very large proportions are necessary 
to insure a reasonable life for ropes on 
cranes with many falls of rope. Refer- 
ence to Fig. 7 and Fig. 10 in Table 5 
shows the increase that should be made 
in the diameter of the drum and pulleys 
if a reverse bend occurs in the run of the 
rope. 

Another important detail in crane de- 
sign may now be referred to. In Fig. 
6, as already mentioned, the ropes make 
two bends at the lower pulleys to one 
at the drum, and therefore, if the lower 
pulleys are made of the same diameter 
as the drum, they will be responsible for 
two-thirds of the wear and tear of the 
rope. Now it is usually difficult to in- 
crease the diameter of the working bar- 
rel or drum of a crane because to do 
so affects the ratio of the gearing and 
also requires a much larger framework 
with a correspondingly greatly increased 
cost of manufacture, but if it is agreed, 
as a result of Mr. Biggart’s experiments, 
that increasing the diameter of the pul- 
ley, over which a loaded rope passes, by 


AMERICAN MACHINIST 

an amount equal to twice the circumfer- 
ence of the rope, reduces the evil effects 
of bending the rope round it to one-half, 
then a simple means of improving the 
durability of crane ropes is immediately 
at the disposal of the designer, namely, 
to increase the diameter of the pulleys 
in the blocks, leaving the drums of the 
original size, as indicated by Fig. 12. 
This alteration can usually be effected 
without serious alteration of the design, 
and may even be carried out on existing 
cranes. 

The result of increasing the diameter 
of the pulleys, as shown by Fig. 12, by 
an amount equal to two circumferences 
of the rope, wiil be that the effect of the 
double bend round the lower pulley is 
halved, and the resultant effect of the 
three bends will be equal to two only and 
the relative life of the rope will be in- 
creased by 50 per cent., or the drum 
diameter might be reduced by an amount 
equal to 1.2 times the circumference of 
the rope with a corresponding reduction 
in the size of the framework of the crab 
or winch, while still retaining a relative 
life for the rope equal to Fig. 6. In this 
case the diameter of the lower pulleys 
would only require to be about one cir- 
cumference of the rope larger than the 
original size of Fig. 6. 

In making the foregoing comparisons 
of diameters of drum and pulleys with 
different arrangements of rope it has been 
assumed that the hook is raised to the 
fuil height available at each lift. This, 
however, is not the case in actual prac- 
tice, the majority of loads not being raised 
one-half this height. 

This consideration brings to light an- 
other great advantage of Fig. 12 as com- 
pared with any of the others. Where, as 
is usually the case, the average height 
of lift in a shop does not reach half the 
maximum available, then that portion of 
the rope which passes under the lower 
pulley does not reach the upper drum, 
and accordingly is only subject to the 
wearing action of the two bends at the 
lower pulley. If, therefore, the effect of 
the bends at the lower pulley is reduced 
to one-half, by the proposed increase in 
diameter of the pulley, then the actual 
life of the rope will be doubled, instead 
of only being increased by 50 per cent. 
as was first assumed. 

Where there are more than two falls 
of rope, as in Figs. 8 and 9, the effect 
of increasing the diameter of the pulleys 
by an amount equal to two circumfer- 
ences of the rope is also very marked, 
reducing the effect of the seven bends in 
Fig. 8 to four and a half, with correspond- 
ing increase in the lift of the ropes. This 
shows up the fault of those designers 
who adopt large drums (in order to ob- 
tain the great length of rope entailed by 
high lifts) and are yet content to make 
the pulleys of small sizes, when they 
could enormously increase the durability 
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of the rope by the adoption of larger pul- 
leys at little extra cost. 

When the rope makes a reverse bend 
at the barrel as in Figs. 7, 10 and 11, 
the barrel ought to be increased in diam- 
eter to counteract the effect of the re- 
verse bend. Thus, if in each of these 
cases the diameter of the drums were 
made larger by an amount equal to two 
circumferences of the rope, the durability 
of the rope would be equal to Figs. 6, 8 
and 10 respectively. 

Some Continental makers point out, 
very rightly, the desirability of making 
the compensating pulleys of reasonable 
size. The motion over such pulleys is 
apparently considered as negligible by 
some designers, judging by the forms of 
construction adopted, but this point of 
view overlooks the movement of the rope 
due to the swinging of the load, and the 
repeated bending of the rope at the same 
place over a small radius has an ap- 
preciable effect upon the durability of 
the rope. 

Although the deductions laid down here 
appear too simple to need elaboration, a 
glance at the designs of many modern 
cranes shows that neither the designers, 
nor the purchasers, are aware of the im- 
portance of the principles involved; other- 
wise we should not see modern cranes 
in this country with reverse bends in 
the ropes, and as many as eight plies of 
rope to carry the load on cranes of only 
15 tons capacity, while at the recent 
Brussels Exhibition there were cranes 
exhibited by well known Continental 
makers showing the same faults. 

The author would like to add that while 
he is aware of many conditions affecting 
the durability of ropes other than those 
he has referred to, he regrets that want 
of first-hand experience prevents him 
from dealing with them as he would like, 
and he hopes that other members will 
help to make up the deficiency. 

The qualities of wire used vary con- 
siderably, and this, together with the heat 
treatment in manufacture and the care 
taken by the makers in testing and ex- 
amination, are questions that makers of 
ropes are in a better position to discuss 
than users. 

The “lay” of the strands and the lubri- 
cation of the rope when in use have each 
a considerable effect upon durability, and 
some guidance on these points may be 
obtained from Fig. 3, where “Lange’s 
lay” is shown to have more than double 
the life of ropes of ordinary “lay,” and 
ropes that are oiled last more than twice 
as long as when this precaution is neg- 
lected, as already mentioned on page 5. 
The superiority shown by “Lange’s lay” 
naturally gives rise to the question as 
to why it is not exclusively used, and the 
answer the author has obtained from rope 
makers is that such ropes must be very 
carefully handled to avoid “kinks,” and 
also they are found to be more liable to 
“spin.” 


PPE ENTS pe 








Septeffiber 12, 1912 


AMERICAN MACHINIST 


439 


Manufacturing Truck Transoms 


The manufacture of wrought-iron 
transoms for passenger-coach trucks is 
a difficult operation, in the absence of 
a forging machine capable of forming 
the transom ends from solid material. 
A machine suitable for such heavy duty 
requires so large an investment and con- 
sequent heavy burden charge, that it is 
inadvisable to install it where transoms 
are made in small quantities. 

Forging a transom of this design by 
means of the steam hammer and anvil, 
makes the production cost prohibitive 
and renders it necessary for these parts 
to be purchased from builders of coach 
trucks. 

The problem has been satisfactorily 
solved at the Topeka shops of the Santa 
Fé R.R. by dies designed by General 
Blacksmith Foreman Fraser, for use 
under the ordinary steam hammer. The de- 
tails of the operations are shown in 
the illustrations. 

The two parts of the truck transom 
end shown in Fig. 1, are punched out 
separately under the steam hammer. The 
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Fic. 1. Two PARTS OF TRANSOM END 
AFTER FORMING AND PUNCHING 





Fic. 4. Main Part oF Die AND PLUNGER 





By J. F. Whiteford * 
















Forging a passenger coach truck 
transom in two pieces, using an 
ordinary steam hammer. This 
piec: is also welded and riveted 
in a like manner, thus avoiding 
expensive tools and elaborate op- 
erations. 








*Chief Inspector, Santa Fé R.R. 


foot is a piece of bar iron bent at right 
angles, with a square hole and lip to 
assist. in the welding operations. The 
web is punched from plates of the re- 
quired thickness with the assistance of the 
die shown in Fig. 2, in position under the 
steam hammer. 

The two parts are assembled as shown 
in rig. 3, by inserting the lug on the 
web through the square hole in the foot 
and riveting it over slightly to hold the 
parts firmly together. The parts thus as- 
sembled are placed in the furnace and 
heated sufficiently to be welded together 
in one operation under the steam ham- 
mer. 

The details of the welding die are il- 
lustrated in Figs. 4, 5 and 6. Fig. 4 
shows the main part of the die in posi- 
tion on the steam hammer, with the 
plunger also in position. Parts of the 
die in position ready for the transom 
end to be inserted after being removed 
from the furnace are shown in Fig. 5. 
The die assembled after the transom end 


























Fic. 2. Diz In POSITION FOR PUNCHING 
Out END OF TRANSOM 














Fic. 3. PARTS OF TRANSOM END As- 
SEMBLED FOR WELDING 
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Fic. 5. DETAILS OF Di—E AND PLUNGER 
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is placed in position preparatory to weld- 
ing is seen in Fig. 6. 

The die parts are held in position by 
keys through the crossbolts, this con- 
struction facilitates assembling and dis- 
mantling for welding purposes. 





Fic. 6. Dig ASSEMBLED FOR WELDING 
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president of the American Institute of 
Mining Engineers, who was not only 
present at the birth of the story, but ap- 
pears to have been a sort of associate 
midwife, to reveal to the world the true 
record concerning this marvellous tale. 
Mr. Spilsbury wrote as follows: 


Sir—Your request for an account of 
the discovery of the ‘‘Steel Worm” takes 
me *back to the little manufacturing vil- 
lage of Haspe in Westphalia, in the 
year 1866. Just about that time the in- 
troduction of bessemer steel rails had 
begun on a commercial scale, and the 
press—both lay and technical—was full 
of discussions for and against the new 
product. 

The professional employees of the dif- 
ferent iron, steel and chemical works of 
the surrounding country used to meet 
every Thursday evening in the ‘‘Wein- 
stube’’ of the local hotel and discuss all 
questions that were then of general in- 
terest. Any visitors were made 
welcome. 

Under the stimulus of good fellowship, 
and possibly good wine, all sorts of the- 
ories—scientific and otherwise—were 
evolved, and the outcome of these meet- 
ings was the founding of the Society of 
*“Ulk,”’ whichsoon became known all over 
Germany as the source for practical jokes. 
The title ‘‘Ulk,’’ an old and nearly obso- 
lete German word, means ‘‘fun,”’ and for 
our motto we used the three letters U L K 
as the initials for the words, Unsinn 


also 
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Fic. 7. TRANSOM END AFTER 
PARTS ARE WELDED 


When the parts assembled, as shown 
in Fig. 3, are sufficiently heated in the 
furnace, they are placed in position in the 
die and the welding is completed by sev- 
eral strokes of the plunger. 

The transom end after leaving the die, 
the forming being so well accomplished 
as to render unnecessary any further 
dressing or trimming, is seen in Fig. 7. 
After the ends have been formed they 
are welded to the crossarm on the 
transom in the regular manner, as shown 
in Fig. 8. By making transoms in this 
way, the present equipment is utilized 
and the necessity for a heavy expendi- 
ture for a suitable forging machine is 
avoided. 








The Genesis of the Steel 
Eating Worm 


The ancient Munchausen tale concern- 
ing “the worm that eats steel rails,” 
which has for a quarter of a century 
been revived at intervals, is again abroad 
in the land. 

As a result, and to learn where this 
particular story originated, Engineering 
News requested E. G, Spilsbury, past- 


‘1G. 8. COACH-TRUCK TRANSOM COM- 


PLETELY ASSEMBLED 


frivolity; Kneipsinn, 
we never belied either 


folly; Leichtsinn, 
conviviality; and 
one of them. 

It was then at one of these Thursday 
evening meetings that the ‘‘steel worm” 


was born. An inquisitive editor from 
one of the nieghboring towns was the 
subject of the joke, which was pro- 


pounded in confidence to him as a scien- 


tific discovery of great value. It was 
supposed to be kept a secret until fur- 
ther investigation should prove the cor- 


rectness of the theory. 

By the following Thursday, the animal 
itself was produced, being a gruesome- 
looking thing, nearly all head, made out 
of gutta percha burette tubing. It was 
exhibited in a bottle half filled with roll 
scale, and the worm itself, having been 
filled with dilute hydrochloric acid, would, 


when properly stirred with a glass rod, 
emit a drop, which at once attacked the 
flakes of the roll scale and proved the 


theory that corrosion of the rails was due 
to an acid secretion and that the resulting 
oxides were the food of the worm. 

The newspaper man swallowed the- 
whole story and proceeded to publish it, 
quoting the names of quite a number of 
well-known iron and steel men as spon- 
sors. The press all over Germany took 
the matter up and very funny discussions 
resulted among their different correspon- 
dents. Some of the most amusing were 
the denials of the authorities quoted in 
the first published account that they had 
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ever noted or studied this question ot 
rapidity of corrosion of bessemer steel 
rails, over those made from iron. Of 
course, the matter was too ridiculous 
to be kept up as a serious discussion for 
very long, but the story has never died, 
and every year or so crops up as a new 
and wonderful discovery. 

While the carrying out of the details o7 
the story was the result of the com- 
bined efforts of our society or club, the 
first conception of it was evolved from the 
brains of a young man whose name I 
forget, but who was, I think, a chemist 
at the Hoerde Iron Works in Bochum. 

Quite a number of other discoveries 
and inventions emanated from that little 
coterie of bright intellects, but none of 
them has equaled the vitality or lon- 
gevity of the ‘‘steel worm.”’ 

E. Gybbon Spilsbury. 
New York, N.Y. 








A Spinning Fixture 
By H. A. MEIXNER 
Instead of making soldered connec- 
tions for oil and gasoline pipes on auto- 


mobiles, some manufacturers prefer to 
flare out the tubes, thus doing away with 
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FIXTURE FOR FLARING PIPE 


soldering. In order to flare out the pipes 
the fixture described will be found handy 
in connection with a riveting or drilling 
machine. 

The holding fixture is made of two 
parts. The pipe to be flared out is 
clamped between the interchangeable 
parts AA by the eccentric B. The bore of 
the jaws should be smallér than the 
outside diameter of the pipe in order to 
hold the pipe tight. The part C must 
fit the machine to be used; the stem 
should be made a trifle smaller than the 
inside diameter of the pipe. 








It is only quite recently that the effect 
of nitrogen on metals has been appre- 
ciated. A difficult element to detect in 
metals by chemical analysis, it has, in the 
past, escaped notice, but it is now known 
that some metals absorb it eagerly. Its 
effect on steel has been studied, and it 
now has been shown that it is instru- 
mental in lowering the strength of alum- 
inum, There is no doubt that nitrogen 
has far more influence on meta!s than 
usually supposed. 
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Two Special Drilling 
Machines 


The halftones show two special drilling 
machine in use in the shops of the Beloit 
Iron Works, Beloit, Wis. This firm 
builds paper-making machinery. 
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The large vertical machine shown in 
Fig. 1 is used for drilling the ends of 
drums, one of which is shown in position, 
It consists of a vertical frame built of 
structural steel, carrying an adjustable 
crossrail, to which the two spindles are 
attached. This rail is counterweighted 
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Fic. 1. SPECIAL DRUM-DRILLING MACHINE 
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Fic. 2. DRILLING MACHINE FOR PERFORATING SUCTION ROLLS 
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as shown. The spindle slides are adjust- 
able crosswise to accommodate different 
spacing of holes. 

The driving motor can be seen at about 
the level of the window sill at the right. 
It is belted to a countershaft at the 
ceiling, and this in turn to a special coun- 
tershaft carried on a frame at the top of 
the machine. An endless belt, driven 
from this countershaft, running around 
idler pulleys in a counterweighted frame 
and passing around two pulleys, one on 
each horizontal shaft of the drilling 
heads, drives the spindles. The connection 
from the horizontal shaft to the vertical 
spindle is through bevel gears. 

The work to be drilled (in the illus- 
tration a large drum) is carried on an ad- 
justable platform or small elevator, per- 
mitting it to be set at any desired height. 

The second special drilling machine, 
shown in Fig. 2, is used to perforate suc- 
tion rolls. These rolls have a large num- 
ber of closely-spaced holes drilled 
through their shell. 

The machine was made from the bed 
of an old lathe. Upon this was mounted 
a frame or carriage carrying the motor, 
drill spindles and their driving mechan- 
ism, and two other frames, or stocks, 
carrying the centers, The motor belt 
drives a horizontal shaft carrying a row 
of spiral gears, which mesh with other 
spiral gears, one on each drill spindle. 
This is the spindle drive. A continuation 
of this horizontal shaft meshes with a 
wormwheel on a short crosswise shaft, 
which in turn has a clutch and operat- 
ing handle and provides the feed. 

The circumferential indexing is done 
by means of an index plate fastened to 
the end of the roll. The short lever A in 
the illustration carries a pin on its under 
side, which enters the notches in the 
index plate. 

For longitudinal indexing there is pro- 
vided at the right-hand end of the lathe 
bed a couple of small gears and a hand- 
wheel, arranged to operate the lead screw 
of the carriage, or drilling frame. By 
means of this device the roll can be 
moved lengthwise to set up for a greater 
number of holes than are represented by 
the number of spindles in the drilling 
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A High Speed Geared Cutter 
Head 


By F. C. MASON 


The illustrations show an example of 
a successful high speed geared head, 
which in design and speed is out of the 
ordinary. 

The gears are running at a circumfer- 
ential speed of 4795 ft. per minute with- 
out noise. The gears run 3500 r.p.m., 
are cut 10 diametral pitch and are- 5% 
in. pitch diameter. 
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The illustration shows the assembled 
head. The case is oil tight. 

More than ordinary care was taken in 
machining and assembling, to assure 
success. The head goes on a special au- 
tomatic wood working machine. We de- 
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parallel sides and correct diameter. We 
made a nut mandrel to hold two halves of 
these gears, one half from each. We 
made a box and special arbors for as- 
sembling the gears, the two halves being 
dowelled together. 
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GEARED CUTTER HEAD 


sired to turn hard maple pieces 14 in. 
long and 1'< in. diameter at the rate of 
20 ft. per minute. From known data, 
we knew that it took about 3% hp. to 
do this work. We also knew that the 
cutting head could not be less than three 
inches long. Not less than five inches 
of stock outside the head would be nec- 
essary for feed rolls which left six inches 
for the drive bearings. This necessitated 
the use of gears and ball bearings. 

We decided to take a chance on this 
design, as there was money in it if we 
were successful. These gears when as- 
sembled are a 45-degree herringbone 
made in two sections, right and left, and 
cut on a universal miller. We tried to 
procure blanks of chrome nickel steel, 
hut as we could not get them in time we 
used a carbon steel. 

We ordered a®special gear cutter and 
after receiving it, made two cast-iron 
blanks for test gears, to verify our fig- 
ures as well as to check any small error 
in the cutter. After cutting these two 
gears, we decided that the blanks were 
0.008-in. too small. 

In cutting these gears, we found on the 
first cut that we could not return the 
cutter to the starting point without low- 
ering the table for each cut. To reset 
the table after each cut accurately we 
employed a dial test indicator fastened 
to the main housing of the miller and a 
stop on the table. 

In machining the gear blanks we used 
extreme care to have a perfect bore, 


After the gears were assembled on the 
arbors, the latter were babbitted at the 
journals in the box allowing no back lash, 
in other words a tight mesh of the gears. 
We found that they were practically tight. 
We then ground them in with an engine 
lathe with reverse countershaft for the 
drive. 

Using flour of emery and lard oil for 
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or base, two double bearing caps, the 
upper half of the box, and the closing 
caps of the sides. 

After planing and turning these pieces, 
all the joints were scraped to an exact. 
fit to prevent the leakage of oil. The 
gears run in an oil bath. It will be no- 
ticed from the design that all precau- 
tions were used to prevent the escape of 
oil. 

We found that if there was too much 
oil placed in the base, the centrifugal 
force produced to the gears, would drive 
the excess out of the case, through the 
openings, this oil would come out in a 
vaporized form. 

As soon as the level lowered to the 
proper point, this stopped and there was 
not a drop expelled. To keep this level 
we attached a sight feed oiler on top of 
the case arranged to drop oil in the cen- 
ter of the two gears. 





An Awkward Lathe Job 


By Georce Myers 


This job consisted of 12 side rods for 
hydraulic presses to be turned and 
threaded on both ends. The rods were 
24 ft. overall and the longest lathe in 
the shop was only 22 ft. The idea of 
coupling two lathes together was consid- 
ered but dropped. 

The rods C came to the shop in bar 
form, and were forged on both ends *o 
near the correct size. A stub end A was 
forged on each end 2 in. in diameter and 
long enough to allow a nut to be slipped 
in and the end held in the chuck. 

Two cast-iron collars or spiders B 
were made the same size outside, and 
drilled and tapped for 34-in. setscrews. 
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AN AWKWARD LATHE JoB 


a grinding medium, it took about one 
hour to do this, which removed the cut- 
ter roughness only. 

In machining the case the boring was 
done on the miller. We measured our 
exact center distance from the shafts, 
made two rigid stops for the miller table 
and a setting gage for boring. We made 
a special boring bar, using double end 
cutters one for each size for roughing 
and finishing. The finishing cutter was 
made to cut about 0.003 in. smaller than 
the external diameter of the ball bear- 
ings. 

The gear box consists of the lower half 


These were slipped on the rod with a 
short piece of packing on each side and 
were set somewhere near true. Twosteady- 
rests were set up for the collars to run 
in, and with the end held in the chuck 
the rod was turned and threaded on one 
end and then reversed. 

One of the great advantages of this 
method is that the cutting is done close 
to the chuck, permitting a greater chip 
and smoother cut, especially in thread 
cutting. The time consumed, 37 hours, 
or about 3 hours a rod, shows a saving 
over any other method of doing this awk- 
ward job. 
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Letters from Practical Men 


A letter good. enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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Forming and Counterboring 
on the Screw Machine 


In Fig. 1 is shown a piece of work 
which required considerable thought as to 
the best method of production. It did not 
seem suitable for drawing on the punch 
press on account of the different thick- 
nesses A, B, C D. The material was 
hard stee} and therefore was not die cast. 
As the piece had to be finished all over, 
owing to the expense of chucking, the 
idea of drop forging was also abandoned. 








FIG.3 
The Tool Set Up 
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amount allowed.. This is possible on ac- 
count of the slow speed at which the 
cam travels. 

New York, N. Y. 


NEVIN BACON. 





Collars and Their Effect on 
the Work of Saws 


In cutting up bar stock we often had 
trouble with saws “running”; that is, not 
cutting parallel to the travel of the table. 
This was not due to any inaccuracy or 
looseness in the machine, etc., or caused 
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CaM LAYOUT FOR A FORMING.AND COUNTERBORING JOB ON THE AUTOMATIC 
Screw MACHINE 


It was decided that it was best to make 
these parts as shown in Fig. 2. As eccen- 
tric stock would cause too much cutter 
expense, the piece was blanked out in the 
symmetrical form shown, the blank being 
made*on a No. 2 Brown & Sharpe auto- 
matic screw machine. The piece then 
went to the punch-press department 
where the rim was blanked to the de- 
sired shape. 

In Fig. 3 is shown the proper set-up for 
the tools, and the cams are shown in Fig. 
4. A time-saving device is employed 
from point 69 to 71% on the cam circle 
for increasing the spindle speed. This 
means that the work is cut off at two dif- 
ferent speeds. More time is also saved 
at o on the cam circle when the turret is 
revolved and the stock fed in but 0.05 
of the cam surface instead of the usual 


by poor material. Investigations were 
made regarding the cutters. and collars, 
and in this direction lay: the real source 
of trouble. 

Saws and cutters are ground on their 
sides in two ways to give the body clear- 
ance in the cut left by the teeth; with 
converging, sides from teeth to hole and 
with converging sides up to the bottom of 
the teeth. 
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CoLLars AND THEIR EFFECT ON SAWS 


ee 


Ours were of the first class, but they 
were held between collars of the second 
class, namely, parallel-sided collars, and 
therein lay the whole difficulty of secur- 
ing a straight cut. In the illustration, A 
shows a tapered saw held between 
Straight collars. The saw may assume 
the position shown at B, even though the 
arbor nut is tight. A saw held thus can- 
not cut true. 

The diameter of collars is more im- 
portant than is generally supposed. Usu- 
ally they are turned to approximate size 
only and should collars of different 
diameters be placed on opposite sides of 
a saw, the result is to force one side of 
the saw square with the axis of the 
arbor, against the face of the large col- 
lar as shown at C. A difference of */« in. 
between the diameters of collars will dis- 
tort a saw enough to seriously affect the 
truth of the work produced. 

Careless sharpening of cutters is an- 
other source of trouble. The remedies 
are obvious. Collars adjacent to the 
samessaw must be of exact same diame- 
ters. Collars should be tapered to suit 
the side grinding of the saws used. 
Teeth should be ground parallel to the 
axis. On work that is not “forced” it 
would be possiblerxto worry along with a 
disregard of these two latter conditions. 
The alternative is to grind the sides of 
the cutters parallel where the parallel 
collars seat. 

D. A. HAMPSON. 

Middletown, N. Y. 








Accurate Gaging Lathe 
Attachments 


In these days when accuracy on ma- 
chine work is the first consideration, 
many special tools and attachments are 
required in the shop. 

The drilling device shown, Fig. 1, was 
designed to drill a hole in machine parts 
of a variety of forms to a predetermined 
depth. 

The taper of the shank A was fitted to 
the tailstock of the lathe; on the straight 
part of the shank was fastened a collar 
B with clamp screw. 

The gage stop rod C was made a slid- 
ing fit in the collar B. The rod could 
be fastened in any position with a filister 
head screw. On the inside of the shank 
A was fitted a flat drill with taper shank. 

By setting the stop on the rod C to any 
desired position from the end of the drill 
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D we obtained the necessary drill depth. 
The piece to be machined was held in 
a chuck driven from the head stock. 
The steady rest Fig. 2 can be used for 
turning or grinding and was made to be 
used on a bench lathe. The binder A is 
placed in the lathe bed slot adjustment 
being obtained to fit the slot by means 
of the screw in the side of the binder. 
The rest B was made out of hard wood 
with vees cut at right angles. The rest 
was fitted into a steel plunger which 
rested upon a spring which kept the piece 
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Fic. 1. DEPTH-DRILLING ATTACHMENT 
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Fic. 3. DEPTH Stop GAGE 
operated upon steady and thus avoided 
chattering. 

Three movements could be obtained by 
the rest, one in the horizontal and two in 
the vertical plane. This enabled the rest 
to be used either for straight or taper 
work. 

The depth stop gage Fig. 3, was made 
to suit the bench lathe, the yoke A was 
attached to the turned surface of the tail- 
stock and the yoke B to the tailstock 
spindle. 

The nuts C are placed in the required 
position and locked by means of the 
check nuts D. 

This is not as accurate a gage as Fig. 
1 owing to the fact that each time the 
center changes in position, the stop must 
be readjusted. 


Elgin, Ill. Gus. HAESSLER. 
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Making Forming Tools on 
the Lathe Faceplate 


I recently completed an_ interesting 
job, which bears on the subject of radius- 
forming tools. The work done was two 
wheels like Fig. 1, with a 1%-in. rim 
107% in. diameter across the center, the 
other 1%-in. rim the same diameter. It 
was essential that the edge should be 
perfectly round in section and to stand- 
ard size and I had to make accurate 
tools. Two for each size were forged, 
as in Fig. 2. 

After leveling the bottom face of the 
shank and squaring the extreme front 
edge of the tools at A, Fig. 2, I set them 
up carefully on the faceplate of a lathe in 











FIG. 2 
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Shelves and Chip Pan for Reed 
Lathes 


Inclosed photo shows some handy and 
inexpensive attachments we added to the 
12-in. Reed lathes in our manual training 
school here. The cast-iron brackets hold- 
ing the top shelf are held in place by 
boits and short clamps which rest on the 
projections on the inside of lathe bed. 
The lower shelf rests on the cross-bar be- 
tween the legs at one end and the other 
end is held by the same bolt that holds 
the bracket for the top shelf: This bolt 
has a long thread and two nuts at the 
top end. 

The small chip pan shown is an ordi- 
nary baking pan with a piece of angle 





FIG.3 
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MAKING FORMING TOOLS ON THE LATHE FACEPLATE 


pairs, getting the two faces that butted 
exactly central as in Fig. 3, faced the 
tools 14 in. back from the desired radius, 
and then with the compound rest set over 
5 deg. to give cutting clearance to the 
tools, bored a standard 1'%4-in. diameter 
hole. The other pair was made 1% in. 
diameter. 

By this method there is little chance 
for errors to creep in and it is not diffi- 
cult to bore a hole to 0.001 in. The lathe 
produces an absolute true radius on each 
tool, and filing is entirely dispensed with. 

It is obvious that as the top face is 
ground down so the radius is increased 
in the female tool and decreased in the 
male. But a well made and tempered 
tool can be kept up to its work for a 
long time, by the application of an India 
oilstone to its face. 


Plaistow, England. J. CLAry. 








Belt-Shifter Safety Device 


In the oil country a man will often 
drive up to a shop with a job and hang 
around until it is finished. Needless to 
say, he is often in the way. One of these 
customers got poked in the eye by the 
belt shifter and said that if there had 
been a boxing glove on that shifter he 
would have been on his guard. 

Such was the origin of a novel safety 
device in the shape of an old boxing 
glove on the end of a shifter, which is 
on view at the Producers’ Supply Co., 
Franklin, Penn., where I saw it and in- 
quired into its history. 


Philadelphia, Penn. J. S. MYErs. 


iron riveted on each end to serve as a 


slide. When the pan is full of chips it 
can be pulled out like a drawer and 
emptied. 


A piece of sheet iron is closely fitted in 
the inside of the bed on top of the cross- 
ribs. This keeps dirt and chips from 
dropping on the lower shelf. 
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SHELVES AND CHIP PAN FOR REED LATHE 


As most of our work is short pieces 
the small pan serves our purpose’ very 
well. 


Peoria, III. JOHN H. BLACKMAN. 








Cam Layout for a Small 


Screw 


I have been very much interested in 
the examples of automatic screw-machine 
work appearing in the AMERICAN Ma- 
CHINIST from time to time. 

I notice that most contributors deal 
with the usual rather than with excep- 
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tional production on ordinary work. I 
inclose sketch of cams for making a num- 
ber 3—56 steel screw in 5 seconds on a 
number 00 Brown & Sharpe automatic 
machine, which I think is a little faster 
than such work is usually done. 








| MATERIAL 0.204 Bess. Screw Stock 


| Surface Feet per Minute of Stock 2B 
Surtace Feet per Minute of Thread 23 
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It seems likely that a knowledge of 
this substitute for perspective will be 
required of every draftsman in the near 
future, and that considerably more use 
will be made of isometric drawing. 
London, England. A. L. HAAs. 
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Cam LAyouT ror SMALL SCREW 


The tools were ground not oftener 
than every third day and gave absolutely 
no trouble. 

Forming and cutoff tools were made of 
“ultra capitol steel.” 

H. T. WATKINS. 

Middletown, Conn. 





An Isometric Set-Square 


Recently, in making some sketches 
using isometric projection, it occurred to 
me that repeatedly reversing 60- and 30- 
deg. triangles was unnecessary. By em- 
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ISOMETRIC TRIANGLE 


ploying a triangle having two 30-deg. 
angles, as shown in the engraving, all the 
bother of turning the square over was 
obviated. This also applies to drawings 


having axes 120 deg. apart. 


A Clip for a Scale 


Having lost a considerable number of 
scales through having them fall from 
my apron pocket at odd times and in odd 
places, it occurred to me to fix one of 
them up like a Waterman clip cap pen, 
as shown in the cut. 

I have worked in several shops since 
and it has created so much comment 
among my fellow workmen, that I have 
no: doubt that others would be glad to 
know of it, as it is certainly a handy ar- 
rangement and a saver of scales. 
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Broaching Machine Attach- 
ment 

The engraving gives an idea of a quick 
releasing chuck for use on Lapointe 
broaching machines, when the broach has 
a screwed end. The method of procedure 
is as follows: 

The chuck A is screwed to fit the nose 
of the machine and has a slot cut across 
for registering the cap B. The locking 
sleeve C is a sliding fit on the outside 
of the chuck. The split bushes D are 


made to suit the various sizes of screwed 
broaches and have a taper on the diam- 
eter to suit the body of the chuck to 
prevent pulling out when working. 
The chief advantage of this attachment 
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BROACHING-MACHINE ATTACHMENT 


lies in the quickness of locking and re- 
leasing, the operation being as follows: 
The reversing lever of the machine is 
brought into play, causing the split bush 
D to slide back, thereby taking the strain 
off the body A. The locking sleeve C 
is then slid back, as shown by the dotted 
lines, the top half of D is then taken 
off, and the broach is lifted out. The 
operation is reversed for the next piece. 
Birmingham, England. A. E. Rose. 








An Internal Grooving Tool 


The tool shown in the engraving was 
designed for use in the drilling ma- 
chine to cut a groove on the inside of 
some hollow cylinders. It consists of the 
body A, into which is fitted the taper 
shank plug B, having its forward end C 
beveled to make contact with the projec- 
tion D on the tool holder E. The tool 
holder carrying the tool F is held in con- 
tact with the taper end of C by the spring 
G and is fed into the cut by the down- 








CLIP FOR 


My scale is a 6-in. Sterrett flexible, but 
I had no trouble in drilling it for the 
rivet. 
DONALD BAKER. 
Harrisburg, Penn. 


A SCALE 


ward movement of the beveled end of the 
taper-shank plug, the depth of cut being 
governed by the downward movement. 
The entire body and working parts of 
the tool are carried in a sleeve H, 


DR ONS PO ee ee 
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which is inserted in the end of the cylin- 
der to be grooved, and is kept from turn- 
ing by means of the two handles J. These 








AN INTERNAL GROOVING TOOL 


rods are also convenient for handling the 


tool. 
CHARLES F. SCRIBNER. 


Hartford, Conn. 








Thread Gage for the Lathe 

The sketch shows a tool I have used 
with great satisfaction in setting thread 
tools for tap work or other work requir- 
ing high accuracy. 

The angle plate D is of steel accurate- 
ly ground all over. 
are tool steel, hardened, ground and 
lapped. 

In use the angle is placed over the 
work and the point rocked past the cut- 
ting tool edges with a piece of white pa- 
per beneath until the tool is adjusted to 
fill the V. 

E. F. 


/ ¥ 
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THREAD-TOOL GAGE FOR THE LATHE 


Letters A, B, C, represent work to be 
threaded and show the adaptability to 
different diameters. 

The double line contact on the work is 
the feature of this tool. This keeps the 
V in perfect alignment with the axis of 
the work to be produced. 

Elizabeth, N. J. F. N. RAYMOND. 








Plate Molding Drum Castings 

The drum castings forming one of the 
principal parts of an agricultural imple- 
ment known as a “seed drill,” are shown 
in Fig. 1. These castings weigh 40 Ib. 
and measure 14 in. in diameter by 14 in. 
wide. Smooth-skinned, clean, sharp 
castings only are accepted. The price 
paid for molding by the method outlined 
is 12c. 

It would seem at first glance that this 
price would hardly be suitable for mold- 
ing by plate. A careful examination of 


The points E and F . 
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the shape of the part, however, led to 
the conclusion that a half-plate pattern 
and suitable flasks would result in a con- 
siderable saving over the method at that 
time employed. 

A plate pattern was, therefore, made, 
forming half of the mold; flasks were 
also made in which these half molds 
were formed, the two half molds being 
placed together as shown in Fig. 2. To 


the left is shown the half-plate pattern, 
and close by a half mold and also sev- 





Fic. 1. THE Drum CASTINGS 
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made as special flasks for the drums 
only, but were constructed to use the 
other patterns required at various times. 
With this in mind the barring of the 
flasks was made as shown in Fig. 3. The 
bars were the same in both the bottom 
and top flasks, while the pocket of sand 
hanging to the top flask was supported 
by four chaplets—sticks of wood about 
4x34 in. and of a length to bring the 
ends about 1 in. above the flask face. 

Particular attention was paid to the 
drilling of these flask guide holes, spe- 
cial templates being employed. The 
holes in ali middle parts at both the top 
and bottom faces were required to be 
truly vertical in order to obtain an exact 
register at the point A, Fig. 3. 

Geo. BUCHANAN. 
Manchester, England. 








Nut Castellating and Tapping 
Fixture 7 
When special nuts are required the 
need of a fixture to make these cheaply 
is often desirable. 
The line engraving shows a fixture by 
means of which we can either castellat« 
or tap nuts. This fixture is designed 





Fic. 2. MoLpS PARTLY AND COMPLETELY ASSEMBLED 


eral molds ready for the top part. At 
the right is a mold ready for pouring. 
As this implement was made only for 
the spring trade and is not, therefore, re- 
quired continually, the flasks were not 
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Fic. 3. SECTION OF COMPLETE MOLD 


So that it can be used on a hand miller 
for castellating, or as a tapping fixture on 
the drilling machine. 

The fixture body A is a simple casting 
faced on the base and lifted with. steel 
tongues to suit the table where it is. used. 


On the upper part it is fitted with 
steel jaws B, fastened to the fixture 
body. These jaws are made to suit the 


nuts operated on. It will be noticed that 
at the incoming side of the jaws they 
are rounded away, this serves as a guide 
for the nuts to pass under the jaw. 

On the right-hand side of the fixture 
is fulcerumed a hand lever C, to which is 
fastened a steel block D, this works in the 
outer part of the groove in which the nut 
jaws are fitted. 

Steel blocks E guide the nuts, the block 
D passing. between them. A _ hopper, 
Fig. 2, feeds the nuts to the position 
shown by the nut in the plan. 
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When used for castellating, the nuts 
are fed from the hopper and the opera- 
tor, by means of the lever, pushes the 
nut against the cut, the saw traveling 
down on the nut. n 

It will be found that the operation can 
be so timed that the last portion of the 
cut can be performed without using the 
guide block D, as the saw draws the 
nut in the direction of its rotation. 

This enables the operator to draw D 
back and the next nut drops into posi- 
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FiG. 1 
Nut CASTELLATING OR TAPPING MACHINE 


tion in front of it and is fed up to the 
saw, this makes the operation practically 
continuous. As finished, the nuts drop 
into a box. 

When the fixture is used for tapping, 
the method of operating is very similar. 
The machine taps out the nut and by 
reversing the machine, the operation is 
completed. 

The next nut is pushed into position 
_and the operation repeated. 

A. TOWLER. 
New York, N. Y. 


Taps, Dies and Milling 
Cutters 

Our experience is that when close 
limits are required we must make our 
own taps and dies. 

With regard to making dies, both of 
the spring and releasing type, a feature 
that is not generally known is that when 
the work produced from the dies is sub- 
ject to a rigid examination and held to 
close limits, both on the sides and tops 
of the thread, the hob, or master tap 
must not be made to the theoretical size 
and depth laid down as standard, but 
must vary both at the top and bottom of 
the thread to give the best result. 

In the chart given in Fig. 1, the varia- 
tion that we found necessary from the 
theoretical diameters of both top and bot- 
tom of thread are plotted in terms of the 
number of threads per inch, and although 
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the chart is arranged for Whitworth 
standard threads, that is, an angle of 55 
degrees, I have no doubt that the allow- 
ances given would be sufficiently near 
for all practical purposes if used on 
threads of 60-degree angle. 

The chart needs little explanation. The 
upper curve is for the bottom diameter 
of the hob thread and shows the amount 
that must be deducted from the theoreti- 
cal root diameter. The lower curve 
shows the amount to deduct from the 
standard outside diameter. We use 
thread micrometers for the side of the 
thread and allow off the micrometer 
reading half the sum of the two correc- 
tions. This is given by the center curve. 

The variations given, being different at 
top and bottom of thread, of course, alter 
the angle, but we have never been able 
to detect any error of angle in the 
product. 


MILLING CUTTERS WITH INSERTED BLADES 


Milling cutters with inserted blades are 
growing more in favor every day in 
those shops doing a variety of milling, 
and although there may be a difference of 
opinion as to whether a toolroom should 
make these cutters, there is no quéstion 
about the fact that the toolroom must be 
prepared to replace the blades and this 
means re-make them. The blades should 
be kept in stock and for economy in 
manufacture should be made in batches. 
The number to be kept in store will de- 
pend largely on the number of cutters in 
constant use, but a minimum stock for 
each size should be fixed and when this 
is reached, a fresh batch should be put 
in hand. 
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We make the blades by sawing them 
from bar stock of the necessary thick- 
ness, and then grinding them on a uni- 
versal tool grinder using the jig shown 
in Figs. 2, 3 and 4. 

The method of procedure is as follows: 


The blades are placed on the flat part of 


the jig and squared up on the four edgc., 
then they are placed on the inclined por- 
tion of the jig and the cutting edges are 
beveled, leaving only a narrow “land” 
to be ground again when the cutter is 
built up. 

The fence shown dotted at A takes 
care of the location of the blades so that 
all can be ground exactly alike by fix- 
ing a stop on the grinder. 

A sectional elevation through the in- 
clined part of the jig is shown in Fig. 3. 
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Fic. 1. CorRRECTION FOR Hop TApPs 


The clip C is lifted out of contact with 
the work—when released—by a short 
spiral spring, and the pin B prevents the 
clip from turning. By making the clip 
C to accommodate the thinnest blades, 
it may be adapted to the thicker ones by 
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FIG.2 Grinding Fixture forCutter Blades 
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FIG.3 Section of Grinding Fixture 
for Cutter Blades 
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inserting a washer of the necessary 
thickness on the pin B. 

A plan view of the jig is shown in 
Fig. 4, and the various positions of the 
blade, while grinding, are shown dotted. 

The position of the clip in each case is 
indicated by lines passing across the 
holes drilled to accommodate the pin B. 

As drawn the jig is arranged for grind- 
ing blades for straddle mills, but for 
end-mill blades the procedure is the 
same. 

After grinding, we stamp the blades 
with a symbol for the type of cutter and 
brand of steel, clean the scale off the 
faces on the disk grinder and then the 
blades are hardened, sand-blasted, and 
stored until required, when they are 
drawn from store in sets. 

By this means, cutters can be re-bladed 
and sent to the grinder for grinding in a 
short time, if necessary. 

The wheels used for grinding the 
blades are Brown & Sharpe, shape 51. | 
have obtained first-class results from 
Grain 50, Grade T, Bond D492 “Aloxite,” 
running at 3000 ft. per minute, and 
Grain 60, Grade 5/8 H “Electrite,” also 
running at 3000 ft. per minute. 

These speeds are much below the 
speed recommended by the wheel makers, 
but for working on high-speed steels we 
found that the speed given by the makers 
was much too high. In this, and in sev- 
eral other cases that have come to our 
notice, the wheel makers do not appear 
to appreciate fully the much slower speed 
that is absolutely essential to success 
when using the face of the wheel. 

W. GEORGE. 

London, England. 








Anchors Forged from Rails 


While I was employed as mechanical 
engineer to a firm of contractors in a 
Spanish colony, one stormy night a barge 
broke adrift, and when captured some 
miles out it was found that it had lost its 
anchors. There was no stock available 
for making anchors similar to those lost. 
There were, however, a few flanged steel 
rails lying around, and it was from one 
of these that the anchors were eventually 
made. 

For each anchor a length of rail 
was cut, the length being approximated 
roughly, as an inch or so did not matter 
anyway. Part of the flange was then cut 
away as at A and B to form the flukes, 
and also at C for the eye; the web also 
being cut away in the latter case. After 
heating and drawing the ends to a point, 
the rails were bent to form the arms D, 
a rough template made from a piece of 
iron rod being used in order to get the 
curve equal in each case. 

The rail was next heated in the middle 
and the flanges on each side brought to- 
gether as at E. Before finally bringing 
them together they were heated at F 
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and set back to receive the stock, after 
which the flanges were brought close up 
and riveted together as shown. 

Although the anchor then appeared 
strong enough for its purpose, it was 
thought advisable to further reinforce it 
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reasonable size is shown in the line en- 
graving. 

All that is necessary is a clean window 
on the sunny side of the house where 
the frame may be used. The frame is 
made of the wooden strip A, which is 
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ANCHOR MADE FROM RAILS 


by means of a plate G, riveted to the 
arms. The stock H was forged roughly 
from a short length of rail from which 
the web and flange had been cut away; 
it was worked up at 7 to form a shoulder, 
and punched to take a cotter at J. Subse- 
quent events proved that these extem- 
porized anchors were quite a success. 
London, England. S. JONEs. 








Blueprinting at Home 


Quite often a draftsman or engineer, 
while at home, would like to make a 
blueprint of some tracing, but the fact 
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IMPROVISED BLIUEPRINTING FRAME 


that no frame is at hand prevents him 
from doing so. A simple and inexpensive 
method of making blueprints within 


long enough to reach across the window 
and rest on the two screws B placed in 
the side of the window. The strip A is 
fastened to another strip of wood C sup- 
ported by the wooden strip D, which 
rests upon a sheet of felt-covered card- 
board E made of a size suitable to cover 
the largest size of drawings to be printed. 
The strip A resting on the hook screws B 
holds the tracing and paper securely 
against the window and when not in use 
leaves the window unobstructed. 
New York, N. Y. A. H. ISRAEL. 








Cracked crane hooks are reported in a 
recent issue of Stahl und Eisen. In this 
particular case the hook links at the sides 
of a yoke for carrying ladles of molten 
steel showed cracks on the side facing 
the ladles, but the cracking developed 
only in those hooks nearest the open end 
of the furnace building and thus exposed 
to the weather. It was thought that the 
cracking was due to the combination of 
local heating from radiation from the 
iron and the chilling from exposure 
to the weather. A _ steel of moder- 
ately hard structural grade, which had 


been purified by the addition of 
silicon, was employed for the hooks, 
and the conclusion was drawn that 


a softer steel without the additional 
silicon should be used. It was also stated 
that in similar cases very coarse crystal 
formation results from local heating, and 
a case where the side of a ladle hook 
cracked was reported. Frequently the 
hooks are found to be highly brittle, and 
break under side shock even when not 
subjected to a load. 
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Discussion of Previous Question 


Referring to letters and articles previously published 
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Hoppers for Automatic 
Feeding 


An article at page 882 describes a ma- 
chine for hollowing or recessing the ends 
of small cylindrical pins. It is there 
stated that the pins are thrown into a 
hopper, from which they pass through 
an opening on to an inclined chute. The 











FIG.1 Hopper, Imperfect in Desiqn 
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arrange themselves in such a way that 
they do not jam each other, and them- 
selves, in the guides. For this reason 
gravity feeds are practically impossible, 
even if helped by vibrating arrangements 
such as that shown in the article at page 
882. Hence it is necessary to arrange 
some sort of mechanism to control the 
pieces on their way to the chute. 
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FIG.2 
Hopper for Feeding Small Cylindrical 
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AUTOMATIC MACHINE HOPPER 


illustration in the article, however, shows 
the pins arranged in very orderly fashion 
in the bottom of the hopper, in the man- 
ner shown in the upper view of Fig. 1 
herewith. 

Now if the pins are thrown in in mass, 
it is evident that the chances are against 
this orderly arrangement, the only ar- 
rangement possible to prevent them from 
passing through the opening in the dis- 
orderly way shown in the lower view 
of Fig. 2. 

As I have tackled and solved the very 
same problem, a description of the mech- 
anism designed would perhaps be inter- 
esting to your readers. 

The great difficulty in all automatic- 
feed mechanisms is to get the pieces to 


It is advisable also to feed them in 
such a position that they cannot assume 
any other position in their journey. The 
horizontal rolling position is, in the case of 
these pins, not a good one, but if they can 
be so controlled that they pass in length- 
wise position through a hole a little 
larger than themselves in diameter, no 
change in position is possible. Subse- 
gent movements necessary to make 
them assume the position required for 
the operation are readily controlled, as 
they can be extracted one at a time from 
the chute by some simple mechanism. 

A hopper operation for pins of this 
nature is shown in Fig. 2. The pins are 
thrown into the hopper not higher than 
the dotted line A. The plate B, having its 


top edge beveled toward the back and also 
in its width, has a vertical reciprocating 
motion between the lines a and b. 

The plate C similarly shaped at the 
top edge is so fixed in relation to the 
angular top edge of plate C that any 
pins lying upon the plate will slide into it 
freely, as shown at E. The action is as 
follows: 

In its upward stroke the plate B, pass- 
ing through the mass of pins, picks up 
one, two or more pins, which remain in 
the position F until the plate rises suffi- 
ciently to allow the pins to roll off on 
the plate C, thence to the tube D. 

If the feed at any time is arrested, the 
slide B will reciprocate, but on account 
of the presence of pins on the plate C 
the pins it supports will not roll off into 
the feeding position. The bottom of the 
hopper is in such a position relative to 
the plate b in its lower position that 
every pin can be fed out of the hopper, 
so preventing any accumulation of pins 
to become rusty. The feed mechanism 
is a thorough success in use. 

Another point to which attention might 
be drawn is the absence of any device 
for holding the pins while they are being 
drilled. True, there is the magnetic coil, 
but it is doubtful whether this would be 
sufficient to prevent the pins moving end- 
wise under the different degrees of sharp- 
ness in the two opposing drills. 

In practice I find that where the work 
is not firmly gripped, the hollows or 
recesses are apt to be drilled to different 
depths, the keenest drill drilling the deep- 
er recess. 

PERC¥ FIELDING. 

Manchester, England. 


The Factory Whistle 


In regard to the question of whistles 
vs. bells in factories, page 245, the ten- 
dency in the larger cities, at least, is to re- 
strict the use of whistles to outlying dis- 
tricts or else prohibit their use at all. 
As a means of signaling the hour of 
starting or stopping work in the fac- 
tory, there seems little or no reason 
why a noisy, and unusually inharmonious, 
whistle should be tolerated. A bell will 
serve the purpose equally as well without 
retaining any of the disagreeable features 
of the whistle. . Furthermore, the whistle 
is uneconomical, as considerable steam 
is required to operate it. 

In these days when alarm clocks, etc., 
can be purchased cheaply, there is ro 
reason why an employee should be tardy 
due to ignorance of the time. Factories 
sounding the whistle a few moments be- 
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fore starting time as a warning to em- 
ployees can accomplish the same result 
by sounding gongs. These can be in- 
stalled in the various departments and 
heard around the plant without distracting 
everyone within a radius of several 
blocks. 

Toledo, Ohio. 


Profiling Soft Solder 


The article “Grinding Aluminum,” at 
page 1001, by E. J. Ruthman, recalled a 
case where success was attained in a very 
simple manner. Among the products of 
the shop was an article made of several 
stamped brass parts soft soldered to- 


J. COAPMAN. 
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CUTTER FOR SOFT SOLDER 


soldering on a number of pieces of stout 
brass wire, which, after the soldering 
had to be filed to shape. The filing of 
these wire pieces or lugs was the costliest 
item of the component; so costly, indeed, 
that several attempts had been made to 
machine it off without, however, meeting 
with much success. It was at last de- 
cided to profile the pieces and a rig was 
made in which the job could be handled 
in the drilling machine. At first trial it 
seemed as though the job was done, 
the solder, however, loaded up the cutter 
and the result was damaged articles and 
the job was again hung up. It was de- 
cided, however, to make a cutter in two 
parts, as shown here (the other was 
solid), and also to lubricate well. This 
time success was attained, but although 
a plentiful supply of lubricant was used, 
the cutter occasionally loaded up; the 
operator, however, had only to knock off 
the outer part of the cutter from the 
stem and the solder was cleaned off in- 
stantly, and work resumed, besides which 
the construction of the cutter facilitated 
sharpening. 
Geo. WM. SMITH. 
Bournbrook, Birmingham, Eng. 








Double Pointed Screw Cutting 
Tool 


The tool shown by Walter Heap, on 
page 996 of the AMERICAN MACHINIST, 
looks like an excellent device, but it 
strikes me there are two or three fac- 
tors in which it might be inferior to 2 
single-pointed tool. One is that the in- 
cluded angle of a single-pointed tool is 
60 deg., which ought to make it twice 
as strong as one of Mr. Heap’s tools, 
which has an included angle of only 30 
deg: 

Another point is that if the holder is 
tilted over to the exact helix angle of 
the thread being cut, then the tool has no 
clearance on the flat side and the point 
will wear off sooner than otherwise. 
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Of course, the tool that is following 
does no cutting on the flat side, but the 
leading tool does to the extent of the 
depth of cut at one traverse of the tools 
along the work, and for this slight depth 
of cut the objection mentioned might 
be of no importance whatever. 

But if it was desired to eliminate this 
slight defect, it might be done by forming 
the thread on the tool-steel disks when 
making them, so that the point of the 
thread did not coincide with the dividing 
line between the disks, as shown at D, 
Fig. 1. If this dividing line was just 
enough removed from the apex of the 
thread to make the distance A slightly 
greater than the maximum depth of cut 
ever likely to be taken, and always using 
the disk L for the leading tool, then it 
would have clearance on both sides and 
also be a trifle stronger at the point. 

But it would then be necessary to al- 
ways use the same tool as a leader, and 
if a left-hand thread were to be cut, 
the disks would then have to be used 
the other way about, and the grinding 
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Fic. 2 
DOUBLE-POINTED SCREW-CUTTING TOOL 


Fic. 1 


notch made as shown in Fig. 2, with 
two radical cutting lips. 

This modificatioz. .. making the cutting 
disks would have no effect on the thick- 
ness of the center disk or spacer, which 
would still have to be of a thickness ex- 
actly equal to the pitch of the thread be- 
ing cut. 

Another objection to the double-pointed 
tool is that in cutting up to a shoulder 
the clearance groove would have to be 
about twice as wide as with a single-poin: 
tool. This is not a serious defect, but it 
is one that is radical and for which no 
remedy seems to suggest itself. 

The assembly of the tool when cutting 
a thread is shown in Fig. 3, S being the 
spacer. 


Brooklyn, N. Y. WALTER GRIBBEN. 








Local Selective Hardening 

In Vol. 36, page 804, Waldemar Kroll 
States that he has had success in the local 
hardening of steel by the shield method, 
in which all parts of the steel not to be 
hardened are covered with thin black 
sheet iron 0.010 to 0.018 in. thick. He 
refers to an article in the same volume, 
on page 233, on “Local Selective Harden- 
ing,” in which it is stated that a new 
method of local hardening has come into 
use. 

In this article it is claimed that warping 


- jents are 
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can be prevented and that local harden- 
ing can be accomplished by the use of 
fire paint. The steel is painted with this 
substance, covering only the parts which 
are to remain soft. It is then heated to 
the hardening temperature and quenched 
in water or brine, when the parts painted 
will, to a certain extent, remain soft. The 
same results are obtained by the use of 
the shield method. 

I have used both methods and find that 
the fire paint is much more convenient 
and can be applied quicker. It re- 
quires only a few minutes to apply the 
fire paint. Dies or other tools can thus 
be covered where it would be practically 
impossible to cover them with a metal 
shield. 

I have made up a fire paint cheaply 
which gives good results. The mixture 
consists of 35 parts of pulverized hy- 
drated potassium silicate and 65 parts of 
pulverized dry sand. Sodium silicate 
could be substituted for potassium silicate 
with equal results. The silicate and sand 
must be very finely ground, in fact they 
must be made into dust. The two ingred- 
thoroughiy mixed and put 
away in a can having a tight-fitting cover. 

When it is desired to use the fire paint 
a small quantity is mixed with water to 
the consistency of a thin paste. The steel 
is warmed to about 150 deg. C. (say 300 
deg. F.), and the paint is applied with a 
small brush. The work is then placed 
on top of the furnace for a few minutes 
to dry. It is then ready for the heating. 
It can be handled with tongs without the 
paint coming off. One coating about ss 
in. thick is sufficient. This paint comes 
off readily after the steel is quenched 
by washing in warm water. 

I have never had an intricate die break 
when using this fire paint. It can be 
safely used with water-hardening steels 
for dies or tools which formerly were 
made of lower carbon, or oil-hardening 
steels. 


Cleveland, Ohio. J. E. Washburn. 








Accidents from Poisonous 
Gases 


That no man should be allowed to 
enter a tower, dust chamber, or furnace 
through which poisonous gases. have 
been circulating, without being attached 
to a rope held by a man outside is em- 
phasized by the Chemical Trade Journal. 
A double fatal accident has just been 
recorded at Darlaston, where a man en- 
tering a blast furnace was overcome, and 
also a fellow workman who went in to 
rescue him. 

a 

Dry portland cement makes a facing 
for light and medium-weight castings 
which gives excellent results. It is ap- 
plied to the mold from a “blacking” bag 
in the usual way. The castings come out 
of the sand remarkably clean, and free 
from surface imperfections. 
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A Crankpin Turning Attachment 


Large numbers of cranks similar to that 
shown in Fig. 1 are required in the con- 
struction of the refrigerating machinery 
built by the Frick Co., Waynesboro, Penn. 

The rough-forged cranks are first 
turned on the bearings and then throated 
by drilling and sawing. The old method 
of turning the pins is shown in Fig. 2, 
and on the size of the crank shown in 
Fig. 1. It took over four hours to fin- 
ish the two pins. Owing to the large 
amount of this work in progress, it was 
decided that a quicker method should 
be devised. 

The drafting department got busy and 
the crankpin turning attachment was 
built and applied to a Schumacher & Boye 
40-in. lathe, as shown in Fig. 3. The 
body A of the device is a hollow cylin- 
drical casting provided with a flange 
so that it can be bolted to the lathe face- 
plate B. The forward end of the body 
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By E. A. Suverkrop 





An attachment for the engine | 
lathe for turning the pins of 
single- and double-throw cranks, 
and with which it is expected to 
do the work in oné-fourth the 
previous time. 
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is a running fit in the special steady-rest 
or outboard bearing C. The bearing in 
the rest C is babbitted as shown. 

The front of the body A is faced off 
and machined to seat the movable V- 
block D. Two T-slots E, one on each side 
of D, permit it, when located, to be se- 
curely bolted to the front face of A. The 
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Fic, 2. THE OLD METHOD 
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outer part of D is tapped for several 
setscrews, which assist in holding the 
crank web. Two of these setscrews are 
shown at F and G. 

The V-block is at the back and is pro- 
vided with a V-shaped cover for clamping 
the body of the crank. The wrench H 
is for tightening the tap bolts which 
clamp the cover referred to. A T-slot / 
runs around the body A, so that the coun- 
terweights J, of which there are two, can 
be bolted to any point on the circumfer- 
ence. Provision has also been made 
for internal counterweighting. 

The tool post K is very substantial. 
The support L for the tool is made the 
width of the shank of the tool, so that 
it can be run close to the web of the 
crank without interfering. The rough, 
rectangular pins are 334x544 in., and 
the first roughing tool marked A, in Fig. 
4, which is 2,;% in. wide, is fed straight 
in. This takes about 4 minutes. 

The attachment has been in use for a 
very short time. The crank shown in Fig. 
3 was among the first to be turned on 
it. The operator, however, has not been 
on the job long enough to know just 
what he can do, but so far he has been 
able to cut the old time in two. The at- 
tachment is expected to finish the two 
pins in less than an hour. Details of the 
attachment are shown in Figs. 5 to 8. 








Shop Visitors and Their 
Reception 
By C. A. TUPPER 


Among the real problems of plant man- 
agement there is one deserving of far 
more consideration than it ordinarily re- 
ceives, and that is the reception of visit- 
ors at works and offices. The importance 
of this was long ago recognized by the 
national advertisers of food products 
and manufactures of cash registers, au- 
tomobiles, etc. Machinery builders, as a 
class, have, however, not yet awakened 
to it. The attitude of many is one of 
either indifference or actual hostility. 

Where indifference exists, the fault 
manifests itself in a lack of any suit- 
able system or method of dealing with 


the question. Visitors who are _ well 
known, or who introduce themselves 
either as present or prospective cus- 


tomers, usually meet with a cordial recep- 
tion from someone in authority. If they 
express a desire to go through the plant, 
they are properly escorted; and if they 
do not, the invitation is very likely to 
be extended to them, anyway. 

Ordinary visitors, however, who give no 
indication of being possible buyers, are 
apt to be treated more or less as in- 
truders. If permitted to inspect the plant 
at all, they are sometimes suffered to 
wander about alone, and sometimes a 
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junior clerk or boy is sent along, with 
the understanding that the visitors are 
to be gotten rid of as soon as possible. 


PRESERVING TRADE SECRETS 


In the case of not a few companies, 
visitors are either discouraged from in- 
specting the plants, or else permission to 
do so is flatly refused. This may be 
because the management does not wish 
the time of employees to be taken up 
in conducting visitors or in answering 
their questions, but more frequently it 
is with the idea of concealing trade 
secrets. This, invariably, is a delusion. 
Some trade secrets do exist, mainly in the 
shape of formulas for compositions vital 
to certain processes; but anything in the 
nature of a secret which the visitor can 
observe and take away with him is very 
rare indeed. 

When a manufacturing concern has a 
plant in which it can justly take pride, 
there should be no hesitation about show- 
ing it to visitors. The best advertising 
possible for a company is in escorting « 
visitor through the works. What he sees 
there tells the story better than any num- 
ber of claims made by the advertising 
department. 

It is, of course, impracticable to have 
very many people singly inspect the facil- 
ities of any plant, but, in a measure, the 
same results can be attained by publishing 
illustrations and giving descriptions of 
the different operations involved. Thus 
thousands of possible future customers 
will examine these operations, being im- 
pressed just in proportion to the actual 
showing made. . 

It would be impolitic to give figures or 
other details which will show production 
costs; nor should any points be brought 
out upon which a machinery manufac- 
turer does not feel reasonably certain 
himself, as, for example, where he is 
putting out a line of new machines ex- 
perimentally to watch their operating 
records, or is making tests in his shops. 
The regular working of the plant, though, 
under ordinary working circumstances, 
can safely be shown to visitors or given 
publicity in the technical press. 


DENYING THE TECHNICAL PRESS 


Not infrequently, however, it occurs 
that a works manager, who has pro- 
gressed so far as to be liberal in his 
treatment of visitors, does not have an 
equally open mind in relation to the 
vastly greater number of interested ob- 
servers dependent upon the columns of 
and technical and trade journals. 

Isn’t it absurd to take a visitor—some- 
one probably, whom you never saw before 
—proudly through your works, showing 
him everything in sight, and then refuse 
representative technical papers permis- 
sion to publish descriptions that will be 
of interest to the metal-working industry ? 

The argument that your competitors 
will learn and profit by your methods is 
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hardly tenable. What do you suppose 
they have failed to discover about those 
same methods that they really want io 
know? Some of your competitors are, 
in fact, in precisely the same frame of 
mind as yourself—afraid that you are 
trying to steal their ideas. The smaller 
the concern, the greater the fear. 

One manager not only welcomes visit- 
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foremen and others connected with shops 
in similar or related lines of work; and 
they usually have as much information to 
impart as they are capable of receiving. 

It is of undoubted value, in escorting 
them through the plant, to invite com- 
ment and criticism; to ask questions 
about their own practice under similar 
conditions and to obtain the suggestions 
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Fic. 3. CRANKPIN TURNING ATTACHMENT 











Fic. 5. DETAIL 


ors, including representatives of the tech- 
nical press, but devotes as much time as 
he can to them personally and encourages 
his subordinates to do likewise. This 
does not refer to those who come on defi- 
nite business, but to those who call mere- 
ly with the expressed object of “going 
through the plant.” Some of these are, 
themselves, managers, superintendents, 
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which a visitor is ordinarily only too 
willing to make. In this way, if the points 
brought out are afterward duly consid- 
ered, each such visit will prove to be 
a distinct asset to the concern. In fact, 
from many a chance visitor there can be 
obtained information, advice and sug- 
gestions such as trained specialists are 
constantly being employed to make. 
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The same is true of the editors repre- 
senting the technical press. These men, 
from numerous visits to the most uptodate 
plants and revision of articles by prac- 
tical writers, have become walking ency- 
clopedias on the subject of plant opera- 
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or other shop work, no matter how high 
his position may be. The wise managers 
are those who take advantage of every 
possible opportunity of this kind, both 
for themselves and for their subordi- 
nates. 
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Fic. 7. DETAIL OF ADJUSTABLE V-BLOCK D 


tion, the design and manufacture of ma- 
chinery and its application in actual ser- 
vice. They know the methods which have 
proved successful and those that have 
failed, and to a large extent why. 
Intercourse with men having this broad 
experience is well worth the while of 
anyone engaged in machinery building 


INFLUENCE OF VISITORS’ TREATMENT 

The influence of a firm’s business, aris- 
ing from its treatment of visitors, goes 
far beyond anything above mentioned. 
It has to do with those intangible yet very 
real quantities known as “reputation” 
and “good will.” 

The plants to which admittance is most 
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sought are those doing a country-wide ur 
world-wide business. Such concerns are 
subjects of public interest and often of 
sectional pride. Careful observation of 
the effects of a liberal attitude toward 
visitors, as compared with the more nar- 
row policy, shows conclusively that the 
former pays well as a trade promoter, 
while the latter restricts progress. 

In one instance a manufacturer of ma- 
chinery kept a record of yearly sales di- 
rectly traceable to visitors, exclusive 
of those who came on _  0»negotia- 
tions already pending. The total was 
surprisingly large. There was also 
a further appreciable volume. of 
business traceable to recommendations 
made. by those who had gone through the 
works. At the same time, numerous im- 
provements in equipment and methods 
were directly attributable to suggestions 
from visitors. 

One well-recognized means of interest- 
ing a large number of people in a plant 
and its products, is through invitations 
extended to members of conventions. This 
opportunity is naturally confined to plants 
located in large cities or their suburbs. 
But the meetings of the various trade 
and technical societies are now so well 
distributed through different parts of the 
country that a great many industries are 
within easy visiting distance of such con- 
ventions. 

For visitors who come without letters 
or unannounced, as the great majority do, 
some definite system of receiving them 
and showing them the plant or such parts 
of it as are open to inspection is neces- 
sary. It should be recognized as one of 
the duties of certain persons connected 
with the concern to look out for visitors 
and see that they are suitably cared for. 
The main thing is to insure prompt and 
courteous attention of some kind to visitors 
and to guard against having any one of 
them turned away with the feeling that he 
is regarded as an intruder. 





Burning Powdered Coal 

In discussing the abatement of coal 
smoke with its attendant waste, J. M. 
Searle (Proc. Eng. Soc. West. Penn., 
July, 1912) took the view that this 
could often be advantageously done by 
using powdered fuel. At the American 
Iron & Steel Co.’s Lebanon, Penn., plant, 
300 tons per day of powdered coal are 
burned, in puddling, billet-heating, weld- 
ing and miscellaneous small furnaces, be- 
sides the boilers. This fuel was intro- 
duced in one furnace about nine years 
ago; now nearly all of the company’s 
85 furnaces use it. The ash is taken 
out as a slag. At first there was difficulty 
with the fuel, because it was not fine 
enough; it is necessary to powder, not 
to pulverize. The fuel is shot down 
against a hearth, in boiler practice, not 
up against the boiler tubes. The coal 
is dried just before powdering.—Eng. 
and Min. Journ. 
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Congress of International 
Association for Testing 
Materials 


The sixth congress of the International 
Association for Testing Materials held its 
professional sessions, in the Engineering 
Societies’ Building, New York City, Sept. 
3 to 7. A large number of foreign dele- 
gates were in attendance and the total 
registration numbered some 700. 
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which began on Sunday and took the 
party to Washington, Pittsburgh, Buffalo 
and Niargara. 





Machine Tap Chuck 


By JEAN JEAN 


We were tapping in a geared drilling 
machine, using the Gronkvist chuck to 
hold the tap. As these chucks are made 
to grip only when cutting right hand, 
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The activities of the committees re- 
sponsible for procuring papers is shown 
by the fact that the printed abstracts list 
153 titles. Not all ‘of these were pre- 
sented in detail, for the congress adopted 
the rule that papers whose authors were 
present in person should receive prefer- 
ence. 

The sessions were divided into three 
sections as follows: Section A, Metals; 
Section B, Cement and Stone; Section C, 
Miscellaneous Materials. These sections 
met simultaneously and papers and dis- 
cussions were presented in three lan- 
guages, English, German and French. 

Only a few of the matters considered 
have a dircct bearing upon machinery 
building. These will be printed in some- 
what condensed form in future issues of 
the AMERICAN MACHINIST. 

The social features of the congress 
consisted of a joint reception given by 
the American Societies of Mechanical, 
Electrical and Mining Engineers, an af- 
ternoon spent in a trip to West Point by 
boat, a reception by the American So- 
ciety of Civil Engineers, and receptions 
at the Museums of Natural History and 
Art. In addition, invitations were given 
to visit numerous points of interest in 
New York City and surroundings. 

The following or second week of the 
congress, was devoted to an official tour, 


their use as left-hand drivers is obviously 
impossible. 

Having a large number of left-hand 
nuts 134 in. in diameter by 24 threads to 
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tap, I designed the chuck shown. It is 
a positive driver, cannot score the shank 
of the tap, and the tap is quickly re- 
leased. The Morse taper shank and body 
are one. The shank of the tap at A is 
reduced in this case to 1 in. in diameter 
and a keyway B is milled as shown. The 
chuck is bored a nice sliding fit for the 
tap. The key C must also be a sliding 
fit in the keyway B, but a firm fit in the 
body of the chuck. 

To retain the tap in the chuck the pull 
of the screw D draws the clamping piece 
E agajnst the shank of the tap. It will 
be noticed that the point F of the clamp 
piece is machined to the same arc as thc 
bore of the chuck. This piece was fitted 
and screwed home before the chuck was 
bored. It proved a cheap chuck to make 
and did the work quickly and efficiently. 





A few months ago there was a discus- 
sion in these columns of the term “ma- 
chine tool.” A contributor suggested 
that the term “tool machine” more truly 
describes metal-working machines. A 
quotation from testimony given by the 
eminent British engineer, James Na- 
smyth, before the Trades Union Commis- 
sion in 1851, has recently come to our 
notice in which he uses this expression. 

It will be recalled that Nasmyth was 
the inventor of the steam-hammer and 
the proprietor of a large machine shop. 

The quotation follows. The under- 
lined words are ours: 

The characteristic feature of our mod- 
ern mechanical improvements is the in- 
troduction of self-acting tool machinery. 
What every mechanical workman has 
now to do ,and what every boy can do, 


is not to work himself, but to superin- 
tend the beautiful labor of the machine. 
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A Waiting Opportunity 


The movement for the protection of 
industrial workers against accident is 
worthy of hearty support. Among the 
factors which might be of great assist- 
ance in furthering this good work are.the 
technical colleges of the country. Some 
inquiry as to what is now being done in 
this direction by our technical schools 
indicates that little attention is being 
given by them to this important matter, 
and that there is a lack of definite in- 
struction by them in safety methods and 
the use of safety appliances. 

The laboratories of these schools 
often show a low standard as regards 
the means employed for protecting stu- 
dent-workers against accident. The 
equipment of these laboratories is often 
lamentably lacking in such safety ap- 
plianees as are now in common use in 
machine shops and factories. It would 
seem that instead of allowing such a 
condition to exist these laboratories 


should be made models of safety, set- 
ting such an example as will raise the 
standard, thus fulfilling one of the func- 
tions of educational institutions. 
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If research work should also be un- 
dertaken by these institutions, not only 
for the purpose of obtaining information 
as to what is being done in this line 
throughout the mechanical world, but 
also to study how to still further safe- 
guard workers from the serious and 
fatal accidents now so appallingly fre- 
quent, a service of great value to hu- 
manity would be rendered. By _ instill- 
ing a knowledge of the requirements for 
safety into the minds of the youths going 
from these institutions into active me- 
chanical work, and arousing in them en- 
thusiasm to raise the standard of safety 
in America from a point now so low as 
to be negligible, a work worthy of our 
highest institutions would be performed. 

We believe that if our technical 
schools should wake up to their oppor- 
tunity and show a due appreciation of 
the needs of safety investigation and 
instruction, that it would be one of the 
most helpful and far-reaching influences 
toward better working conditions in this 
country thus far undertaken, and that 
another generation would see such at- 
tention given to this matter of safeguard- 
ing life and limb as would result in 
great benefit both to workmen and man- 
ufacturers. 








The Planer 


The planer is one of the oldest as well 
as one of the most necessary machine 
tools. It has had a large amount of at- 
tention from designers and yet it prob- 
ably has the most radical faults in point 
of mechanical efficiency of any. Think 
of a highly organized machine being 
used to carry a 10-ton casting backward 
and forward past a 5-lb. tool, which 
simply nibbles away the material, often 
on only the shortest possible stroke to 
which the machine can be set. 

Then consider the means used to stop 
and start the table at each end of each 
stroke. The momentum of the table and 
the work upon it seems enough in itself, 
but this is a small matter compared with 
the work lost in stopping and starting the 
driving pulleys. 

A few figures suffice to show that the 
belts of almost any planer slip at least 
10 ft. around these pulleys at the end 
of each stroke. Probably the average 
planing job is done at faster than 5 
cutting strokes per minute, or, allowing 
for actually running 5 hours per day, 
1500 strokes per day. This means 3000 
reversals of 30,000 ft. (over 5 miles) 
of belt slippage on a single planer. 

The worst of it is that this is work 
entirely thrown away. No part of it is 
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saved by the elasticity of driving con- 
nections to be given back on a recoil, but 
it is simply lost. Attempts have been 
made to save this lost power by means 
of a flywheel on the center shaft. This 
has the effect of deadening the fluctua- 
tion in power taken from the lineshaft 
or motor; it merely distributes stresses 
without saving any considerable amount 
of power. 

The possibilities of the newer type of 
reversing motor drive are not yet ap- 
parent—but few data have been avail- 
able for publication. The motor may be- 
come a generator momentarily at each 
end of each stroke, but whether that cur- 
rent, coming as it does with such a 
rush and for so short a time, can be 
stored, appears to be a problem yet to 
be solved. 








The Secretive Stage of 
Management 


The keenness of the popular interest 
in management is lessening. For this 
reason some persons are beginning to say 
that the inevitable reaction is setting in. 
The first impulse given to the movement 
is thought to have been spent, and we 
are suspected of already settling back 
into easy-going ways in our consideration 
and actions on management problems. 
This, we believe, is a superficial view. 

It is undoubtedly true that popular in- 
terest in the subject is flagging; that less is 
being written in the daily papers and 
popular magazines, and that the subject 
has ceased to be a seven days’ wonder. 
While we do not believe that a deliberate 
effort is being made to foster this opin- 
ion, yet there is no evidence that this 
conclusion is being actively questioned. 
Apparently, persons interested in the 
matter are ready to have others believe 
that modern management is a good thing; 
that it has been installed in a few places, 
and that it has now settled back into a 
condition of slow growth. This conclu- 
sion may not be directly advanced, but it 
is being tacitly agreed to. At the same 
time we do not believe that it truly rep- 
resents the situation. 

Modern management is an instrument 
of production, in the same manner that 
labor-saving machinery is an instrument 
of production. Labor-saving machinery 
has gone through a secretive stage—in 
fact, this stage is not yet passed in some 
industries and isolated plants. It has 
been looked upon as one form of trade 
secrets, and guarded for the reason that 
its control gave, or was believed to give, 
advantages over competitors. 
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The same secretive stage, in regard 
to management, is now with us or is just 
beginning. There are many plants, where 
modern management methods are being 
installed or are in use, where the facts 
thereof are closely guarded. If any ques- 
tions are asked, the system in use is 
stated to be a mere extension of older 
systems developed by Mr. So-and-So, the 
gentleman mentioned usually being a 
member of the firm or executive staff. 
Even if the work of installation has been 
done under the guidance of a recognized 
expert, that expert’s name is not asso- 
ciated with the system as used. In other 
cases a flat denial is made that anything 
of the kind is being done. 

There seem to be two reasons for this 
attitude. The first comes from an at- 
tempt to gain advantages over competi- 
tors; the same motive that has led to 
secretiveness in the use of labor-saving 
machinery. The second reason comes 
from a fear that the management will be 
criticized for past deeds if it now ad- 
mits that its management can be im- 
proved by using modern methods. The 
very fact that an expert is called in and 
that changes are made, is believed to re- 
flect upon the management in the opinion 
of customers or clients. For this rea- 
son the utmost secretiveness is used in 
keeping all details of the system hidden, 
and, in fact, in suppressing the fact that 
such changes are being made. 

Thus, instead of a period of reaction 
now setting in in regard to business man- 
agement, we are just entering the secre- 
tive stage of that movement. It is hardly 
likely that this stage will last as long as 
it did in regard to labor-saving machin- 
ery, for neither of the reasons for 
secretiveness mentioned above is sound. 
They both have a rise in wrong conclu- 
sions, and following the precedent of 
labor-saving machinery, they will un- 
doubtedly be swept away in a reasonable 
length of time. 








Railway Accidents and Their 


Prevention 

The many railway accidents of the past 
year have attracted world-wide attention, 
especially among the German engineers. 
This has led to the publication of con- 
siderable literature in regard to the mat- 
ter, including extracts from statements 
by prominent engineers. The consensus 
of opinions seem to show that practically 
all railway wrecks are caused by wrong 
or premature setting of the switches; by 
running past a stop signal; by taking 
curves at excessive speed; or by the run- 
ning of one train into another on a sid- 
ing. These fatal mistakes are considered 
as being always due to the imperfection 
of human activity or to action wrongly 
exerted. 

They also quote from the recent work, 
“Psychology of Railway Accidents,” by 
Keyes, as follows: 
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The unreliability of human action 
must always be taken into account, and 
the fight against the risk of catastrophe 
will never bear fruit so long as it is con- 


fined to merely dismissing the guilty 
party, and to “improving” the working 
of the systems now in use. An attempt 
must, therefore, be made to counteract 
this unreliability by preventive meas- 
ures; for its eradication will never be 
possible. 


According to Keyes’ idea, any improve- 
ment in the conditions can only be sought 
in mechanical appliances, automatically 
operated, so as to be entirely indepen- 
dent of the human element. In other 
words, the signal cannot be confined to 
merely indicating to the driver that a sec- 
tion is blocked, but it must at the same 
time include either electrical or mechan- 
ical devices for automatically bringing 
a train to a standstill, should it enter 
the block when the signal is set against 
it. 

Working along this line, a system has 
been developed in Germany which is op- 
erated by the influence of a train upon 
the position of the respective signals 
when entering a block section. This is 
so arranged that a section which has 
been blocked, cannot be cleared except 
by moving the train itself onto the next 
block. 

There have also been devices of this 
kind brought out on this side of the 
water; but anyone who understands the 
difficulty of interesting railway officials 
in this matter, or of adopting devices of 
this kind, even if the officials are favor- 
able, realizes that it is possible only 
by drastic legislation, which shall be 
enforced as in the case of automatic 
couplers and other safety devices. 

In fact, when we look back over the 
long period of years required to secure 
even our present improvement in this re- 
spect, it will be seen that the Interstate 
Commerce Commission must be given 
much wider powers. When this is done, 
the many postponements which have beea 
secured in the past, largely through legis- 
lators who represented the railroads in- 
stead of their constituents, will no longer 
be tolerated. 

When railways come to be managed 
as are our other lines of business, either 
voluntarily or through compulsory legis- 
lation, we shall have little more difficulty 
in largely reducing the number of acci- 
dents than we have in the average ma- 
chine shop, since the introduction of gear 
guards and other devices which have be- 
come so common during the last few 
years. 


A Broader Mechanical 
Engineering 
A new conception of mechanical engi- 
neering is shaping in the activities of 
the American Society of Mechanical En- 
gineers. Heretofore the mechanical en- 
gineer has been first, last and all the 
time a technologist. He has dealt with 
things—the materials of construction. 
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His knowledge of men and affairs has 
been none too extensive; in fact, such 
things were rather frowned upon, as be- 
ing outside of engineering. 

This attitude is plainly shown in the 
transactions of the great mechanical en- 
gineering societies. They are crowded 
with technical information carefully de- 
veloped, well presented, of immense 
value to the engineer but expressed in 
language incomprehensible to the man 
of affairs, even if he understood some- 
thing of the subject discussed. 

Many of the matters are of general 
interest in themselves, but are treated 
in such a manner that the public can- 
not get interested in the data, opinions 
or conclusions advanced. This is the 
situation in regard to professional pa- 
pers, and the same conditions exist in 
regard to the counsel of engineers on 
most subjects of public interest. When 
municipal, or county, or state boards and 
committees are appointed, it is the 
lawyer, physician, merchant, politician 
and man of affairs who is selected. This 
in spite of the training of the engineer, 
which often peculiarly fits him to weigh 
the matters under consideration. 

But a change is under way. The duty 
of citizenship is beginning to be appre- 
ciated. Individual engineers are _ per- 
ceiving the broad duty of engineering 
toward our public and social life. The 
social effects of industrial movements 
and trends are being studied. And the 
American Society of Mechanical Engi- 
neers is beginning to bend some of.its 
activities into lines of public interest. 
This is a bigger conception of engineer- 
ing, if not an entirely new one. It will 
be met with the approval it deserves. 

All this argues for a brighter and 
wider field for the young or coming me- 
chanical engineer. The trend of modern 
management draws executives from the 
engineering rather than the business de- 
partments. Apparently more and more 
of the managing positions in industry 
will be filled by men with engineering 
experience. One of these days foreign 
visitors may cease to marvel that Amer- 
ican engineers are not generally con- 
sulted in public matters. But it must 
not be forgotten that a great part of the 
responsibility for the change rests upon 
the engineers themselves. 








The Rathenau gold medal has been 
placed at the disposal of the American 
Museum of Safety. The medal is for an- 
nual award for the best device or process 
for safeguarding life or limb or promoting 
health in the electrical industry. The 
competition is open to every country in 
the world. This is the first time that 
the bestowal of a high European honor 
has been given to an American institu- 
tion. The Rathenau medal is well known 
in the European scientific world, deriving 
its name from its first recepient, Emil 
Rathenau of German electrical fame. 
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Miller for Torpedo Propeller 
Blades 


The illustrations represent a double 
machine for milling torpedo propeller 
blades, built by J. E. Reinecker, Chem- 
nitz-Gablenz, Germany. 

This machine works on the principle 
of copying from a templet, and may be 
used for the production of the templet 
itself. As the torpedo blades are manu- 


zontal position. Each head is adapted 
to swivel on its slide C, and this plate is 
adjustable on the base D to carry the 
work as near the cutter as may be neces- 
sary. When adjusted, plate C is clamped 
by a bolt at the side. Each base D is 
also arranged to swing through 180 de- 
grees about a point in the table surface 
and is also clamped fast by bolts in the 
longitudinal table slots. 

The adjustments of the two heads per- 


——— —_—— 

















Fic. 1. DouBLE MILLING MACHINE FOR TORPEDO PROPELLER BLADES 


factured in large quantities, one templet 
will answer for a considerable amount 
of work, and it is only necessary to make 
new templets when a different model of 
propeller blade is to be milled. 

This double machine is well shown by 
Figs. 1 and 2, and the two work heads 
and cutters will be seen at opposite ends. 
The templet is carried on a bracket at A. 
The work is mounted on the two heads 
BB, each of which has a spindle to re- 
ceive the propeller, the hub of which has 
already been machined. 

An index plate is provided on each 
head for setting the work in four posi- 
tions in the circle, the propellers having 
four blades each, and the index latches 
for the two plates are plainly shown in 
the halftone. 

The heads BB are at the proper angle 
so that the blade surface directly under 
the cutter shall be in practically a hori- 


mit the simultaneous machining of right- 
and left-hand propellers. The blade to 
be milled is supported by the adjust- 
able bracket E. 

The cutters FF and the guide roll G 
are carried on arms extending from 
cast-iron sleeves as in Fig. 3, which turn 
about the main shaft of the machine. 
The roll G under the pressure of the 
weight is kept in contact with the tem- 
plet and the outline of the latter is re- 
produced on the propeller blades by the 
milling cutters. 

When the machine is used in making 
the templets themselves, a model blade 
is secured to the. table as a master, the 
guide roller is mounted in place of one 
of the cutters, and the other cutter is 
used for milling the templet to shape. 

Referring to Fig. 3, it will be seen 
that the arm carrying the guide roller 
G is fixed to the tube H, but the two 


cutter-supporting brackets are in the 
form of sleeves, mounted on the ends 
of the tube and adjustable about its axis 
by means of wormwheel, worm, and 
handwheel 7, as represented in Fig. 1. 
This rotary adjustment provides a means 
of changing their position in relation to 
the guide roll G, and facilitates the set- 
ting of the cutters to the operation, to 
suit requirements as to roll and cutter 
diameter, and height of templet and 
work. After the three arms are adjusted 
they are lowered together with cutters 
and guide roll by the hand lever /, and 
the weighted arm K then holds the guide 
roll in contact with the templet and the 
cutters against the work. 

The drive from the countershaft is 
transmitted through pulley L, Fig. 3, to 
shaft M, which drives the cutter spindles 
by means of the bevel gears shown, and 
which carries at its other end a cone 
pulley for driving the feed mechanism. 
The cutter spindles, it may be stated, 
have taper front bearings and run in ad- 
justable boxes. The tube H itself is pro- 
vided with projecting bushings at the 
ends which are carried in ball bearings 
so as to be easily controlled by the mo- 
tion of the guide roll passing over the 
templet. 

The table has a slow movement during 
its travel under the cutter, then upon the 
completion of the pass it is returned 
quickly and the slide which carries it is 
fed forward so that the narrow cutters 
may take another cut across the work. 
Both of these movements of the table are 
derived from the cone WN on the left end 
of the shaft. This cone is belted to pul- 
ley O, Fig. 2, which drives a pair of 
bevel and a splined shaft P, 
shown also in Fig. 4. This splined shaft 
drives spur gear Q and worm and worm- 
wheel R for the slow feed and spur 
gears for the quick return. On the table 
traverse screw T is a loose gear U, which 
is driven from gear S by means of spur 
and bevel gears as shown. Both worm- 
wheel R for the slow feed and spur gear 
U for the quick return are connected to 
the traverse screw T by clutch members, 
and when the latter are in neutral posi- 
tion the table may be operated by the 
handwheel, which ordinarily is held by 
a spring out of engagement with its con- 
necting clutch on the end of the screw. 
The clutch V is provided with teeth at the 
end engaging the wormwheel R, while 
the other end is adapted to control a 
friction clutch by which gear U is con- 


gears 
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nected to the screw 7. Thus, there is a 
positive tooth clutch engagement for the 
slow, cutting traverse of the tooth, and 
a friction connection for the quick-return 
mechanism. 

The lever W, Figs. 1 and 4, is moved 
to and fro by a fork-shaped rod X, which 
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is actuated by the adjustable stops on 
the table, the lever and clutch being 
thrown over quickly from one position to 
the other at the point of reversal, by 
means of the wedge-shaped plunger at 
the rear end of the lever. 

Upon the completion of each pass of 

























Fic. 2, PLAN AND ELEVATION OF MILLING MACHINE 




















;. 3. SECTION THROUGH CUTTER HEAD AND Drive MECHANISM 
























Fic. 4. CONSTRUCTION OF TABLE 


the work under the cutter and back, the 
table is automatically fed forward for a 
fresh cut by the cross-slide movement, 
which is actuated by a table dog striking 
lever Y, Figs. 1 and 2. This lever is 
clutched by spring action to a gear mem- 
ber on its shaft, which engages with a 
gear segment on the shaft below for 
operating slotted rocker arm Z. This 
arm transmits motion to a ratchet wheel 
by the pawl and connecting mechanism 
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illustrated, and this ratchet wheel oper- 
ates the table cross-feed screw. A 
counterweight returns the lever Y, arm 
Z and the other mechanism including the 
pawl, to their initial positions. 

After the blade has been finished by 
the successive movements of the table, 
the cross feed is automatically discon- 
nected. This is accomplished by an ad- 
justable dog A, Fig. 2, which at a pre- 
determined point comes in contact with 
the lever B,. The upper end of this 
lever controls a spring pin, which upon 
being released disengages the clutch in 
the hub of the lever Y and thus throws 
out the cross feed. 

The machine is designed for machin- 
ing propellers up to about 450 millime- 


ters (18 in. ) diameter. The four speeds 


for the cutters are 50, 80, 125 and 200 
revolutions per minute; the four table 
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feeds 0.225, 0.408, 0.638 and 1.02 milli- 
meters (0.009, 0.016, 0.025, 0.040 in.) 
per revolution of cutter. 


A Bench Filing Machine 

The halftone shows a bench filing ma- 
chine built by Edge & Edwards, 34 North 
Eleventh St., Newark, N. J. The table 
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A BENCH FILING MACHINE 














is pivoted on both sides in a line with 
its center and may be adjusted to the 
desired angle by means of the two 
thumb-screws shown. The reciprocating 
file holder slides in two bearings spaced 
5 in. apart. The upper bearing is bronze 
bushed and can be adjusted for wear. 
The file holder carries with it a cap 
which entirely covers the top bearing. 
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New PvuBLICATIONS 


“AMERICAN MACHINIST GRINDING 
BOOK.” By Colvin & Stanley. 363 
pages, 6x9 in. 286 illustrations. 
Published by the McGraw-Hill Book 
Co., New York, N. Y. Price, $3. 


While there are several books which 
relate to grinding in some of its phases, 
this is the first volume which is at all 
comprehensive in its treatment of the 
subject. The comparative newness of 
the subject, together with the fact that 
commercial grinding must consider more 
than the grinding operation itself, makes 
apparent the necessity of such a book to 
practically all who are engaged in mak- 
ing machinery of any kind, and we can 
hardly do better than to reproduce the 
authors’ preface as explaining in a gen- 
eral way the reasons for the book, and 
the way in which it was prepared: 

The grinding machine in its various 
forms, and the numerous grinding pro- 
cesses, have assumed a place of such im- 
portance in the manufacture of machin- 
ery and the finishing of metal parts in 
general, that it has been considered de- 
sirable to bring together in the form of 
a reference book, such data on these 
machines, wheels and methods as are 
likely to be of interest and service to 
grinder purchasers and operators, and 
to the men responsible for results in the 
grinding departments. 

In gathering the material published on 
the following pages, we have drawn lib- 
erally upon the columns of the American 
Machinist, where from time to time have 
appeared articles by the best known 
authorities upon the subject of grind- 
ing. We have also received valuable as- 
sistance from various machine and wheel 
makers who have very courteously sup- 
plied us with data pertaining to differ- 
ent phases of the subject, and we hereby 
acknowledge our indebtedness to all 
who have aided us in this direction. 

The book is divided into 19 sections, 
and shows the types of grinding machines 
which includes the more recent develop- 
ments. It takes up the field for grind- 
ing, shows the relation between turning 
and grinding, including both cylindrical 
and plane surface grinding, as well as 
buffing. and polishing, together with the 
finer kinds of abrasive work such as the 
diamond-charged wheel and lap. In the 
section devoted to grinding wheels is col- 
lected more information on this important 
subject than can be found in any other 
publication with which we are familiar, 
and it should be of particular value to op- 
erators, foremen, purchasing agents and 
dealers, as it includes the grading list 
and wheels recommended for various 
work by the different companies. 

The mounting and dressing of grind- 
ing wheels, safeguards to be used, and 
other special features such as the forma- 
tion of chips, water nozzles, magnetic 
and other special chucks, all of which 
aid in securing production from the 
grinding machine; cutter grinding, ac- 
curate tool work with the traverse spin- 
dle grinder, special attachments and 
methods, as well as oil stones and their 
uses, also receive attention. 
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There is also a considerable section 
devoted to practical information con- 
cerning the work which is actually being 
done on grinding machines; it includes 
almost everything from sewing-machine 
work to automobiles and agricultural ma- 
chinery. Standard limits in use by the 
leading companies, the time required for 
grinding, and other special information 
of this kind are also included. It also in- 
cludes special suggestions for such work 
as safety razors, marble and celluloid, 
glass and rubber, all of which indicate 
its completeness. There seems to be 
hardly a branch of machine work in 
which grinding is used where this book 


would not be of value. 

THE STEAM ENGINE AND TURBINE. 
By Robert C. Heck. Contains 618 
6x9-in. pages, 47 of which are in- 
cluded in an appendix. 402 illustra- 
tions. Price, $5. Van Nostrand Co., 
New York, N. Y. 

The scope and aim of this book are 
accurately specified by that part of the 
preface which follows: 


In part, this book is adapted from the 
writer’s “Steam Engine and Other Steam 


Motors”; in larger part it is rewritten 
or newly written. The textbook idea 
and the purpose of classroom use have 
continually been kept in mind. Mechan- 
ical form and manner of working are 
illustrated by selected typical examples 
of construction; rational theory is built 
up from fundamental concepts to the 
fully developed ideal steam engine, and 
actual performance is studied and com- 
pared with the ideal, an especial effort 


being made to set forth clearly and log- 
ically the empirical knowledge which 
must fill the gap between them. 


It is assumed that the student ap- 
proaches the subject with at least a gen- 
eral knowledge of the form and work- 
ing of a steam plant and with a good 
preparation in the elements of physics 
and mechanics. All deductions along 
the latter lines begin, however, with the 


basal facts or principles, so that the 
book shall be self-contained on _ that 
side. In the matter of thermodynamics, 


which is carried only so far as it is of 
immediate use and application, a special 
effort is made to develop concepts and 
ideas, not merely to build up a mathe- 
matical abstract structure on a few 
axioms. An excess of mathematics is 
avoided, preference being given largely 
to graphical methods. Many numerical 
examples illustrate and enforce the text, 
emphasize the quantitative side of the 
subject, and will suggest problems for 
classroom use. 


A new steam table is presented, dif- 
fering slightly from that of Marks and 
Davis, but founded on the same experi- 
mental idea. For: saturated steam, it 
was worked out before the latter ap- 
peared. In continuity and smoothness 
it is a little better, especially in the 


‘high range of pressure, while for super- 


heated steam, the line of equal tempera- 
ture used in table 7 and described on 
page 86, is a new and most effective 
means of correlating data as to total 
heat. 

Chapter 1 gives a general view of the 
subject, and classifies the different steam 
engines; it also shows the construction 


of them. Chapter 2 gives elementary 
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theory of steam engines. Chapter 3 ex- 
plains the properties and behavior of 
steam. Special reference tables and dia- 
grams are numerous, many of them giv- 
ing data for the quick working of prob- 
lems. 

The book is concise, referring to other 
articles frequently; these are _ easily 
found as they are numbered at the top 
of every page. The action of steam in 
the cylinders of steam engines and in 
steam turbines is explained and fol- 
lowed out thoroughly, analyzing the 
steam action at different points of the 
stroke in the reciprocating engine and at 
different points in the steam turbine. 

Chapter 7 gives data which would help 
the student in the design of an engine 
in regard to the forces acting in the ma- 
chine. Chapter 8 shows illustrations of 
valve gears, describing many styles and 
explaining their action, together with the 
valves, and governors which, of course, 
are directly dependent and connected 
with the valves and valve mechanism. 
The last chapters take up the action of 
steam in the turbine, construction and 
design of the turbine, and sundry appli- 
ances such as steam jets, condensers and 
so forth. 

This book is comprehensive, giving a 
large amount of information on every 
subject which it contains and is well 
worth the price placed on it. It is valu- 
able as a book of reference and also as 
a textbook on steam engines, It is not 
elementary, but is written so that it is 
easily understood. 








PERSONAL 


H. H. Bailey, until recently connected 
with the Packard Motor Car Co., has ac- 
cepted a position as engineer with E. 
W. Clark & Co., Columbus, Ohio. 

George Schrade, inventor and manu- 
facturer prominently connected with the 
knife-machinery industry, sailed on Sept. 
5 for an extended European business 
trip. 

H. A. S. Howarth, assistant professor 
mechanical engineering, Lehigh Univer- 
sity, South Bethlehem, Penn., has ac- 
cepted the chair of assistant professor, 
machine design, Carnegie Technicr! 
Schools, Pittsburgh, Penn. ; 








OBITUARY 


Charles F. Putnam, president of the 
Putnam Machine Co., Fitchburg, Mass., 
died on Aug. 30, at his summer home in 
Massapequa, L. I. He was 67 years old 
and had been in ill-health for several 
months. Mr. Putnam entered the ma- 
chine-tool building business as a young 
man, under the guidance of his father, 
upon whose death the Putnam Machine 
Co. was incorporated and he was made 
president. Mr. Putnam took an active 
part in the public affairs of Fitchburg. 
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METAL WorKING 
NEW ENGLAND STATES 


The Fenway Garage Co., Boston, Mass., 
is having plans prepared for the con- 
struction of a two-story garage of rein- 
forced concrete, to be built at Lands- 
downe and Ipswich St. The building will 
have floor space of 50,000 sq.ft. 

The Ansonia Garage Co., Inc., contem- 
plates the erection of a garage on pro- 
perty recently purchased on Maple St., 
Ansonia, Conn. It will be one story high, 


about 75x140 ft., of concrete blocks. The 
architect has not yet been selected. 

Fire at East Boston, Mass., Aug. 31, 
caused a loss of $15,000 to the plant of 
the Phonoharp Co., and $15,000 to the 
Federal Building Finish Co. 

The Nyanza Worsted Mills, Woon- 
socket, R. IL, are building a new ma- 
chine shop and gas room, 100x50 ft. 
Walter A. Scott is mgr. 


Manning, Bowman & Co., manufac- 
turers of nickel, silver plated and enam- 
eled ware, plan the construction of a 
five-story addition to their factory at 
Pratt, Miller and Catlin Sts., Meriden; 
Conn. 

The 
cently 
$15,000, 


& Mfg. Co., re- 
incorporated with a capital of 
will establish a shop at New 
Britain, Conn., for the manufacture of 
electrical devices. Fred. M. Brady is an 
incorporator. 

Estimates have been made for another 
factory at the plant of the Winchester 
Repeating Arms Co. on Winchester Ave., 
New Haven, Conn It will be of brick, re- 
inforced concrete and metal lath. 

The Connecticut Co., New Haven, Conn., 
will remodel the Grand Ave. car barn 
putting in fireproof floors and making 
other improvements Cost, about $17,000. 

The Geometric Tool Co., New Haven, 
Conn., will build a brick garage on the site 
of the storehouse, now being torn down, 
which was a part of the factory of the 
Diamond Match Co 


Brady Electric 


MIDDLE ATLANTIC STATES 


The Brockway Motor Truck Co. which 
has been incorporated at Cortland, N. Y., 
by G. A. Brockway, C. S. Pomeroy and F. 
R. Thompson of Homer, N. Y., will erect 
and equip a plant for the manufacture of 


motor vehicles 
Henry F. Keil, 401 East 163rd St., New 
York, N. Y., is receiving bids for the con- 


struction of a one story garage, 104x50 ft. 


The estimated cost is $6000 

The Pierce-Arrow Automobile Co., 61st 
St. and Broadway, New York, N. Y., will 
shortly award contracts for the construc- 
tion of a new factory in Long Island City. 
[t will be one and three stories high, 200x 


200 ft Griffin & Wynkoop, 30 Church St., 
are the archs 

Bids are now being received by Pea- 
body & Steckler, archs., 31 Union Sq., 


New York, N. Y., for the construction ofa 
new mill for the Tottenville Copper Co., 
Tottenville, Staten Island It will be 2} 
stories high, 120x180x159 ft 

A $12,000 garage is to be constructed for 
Jacob Ruppert on the south side of 91st 
St. near hird Ave., New York, N.Y. 
The garage will have a frontage of 56 ft. 
and a depth of 201 ft. and be one story 
high. i 

M. L. Oberdorfer, Syracuse, N. Y., has 
had plans prepared for the construction 
of a one-story foundry, 48x76 ft., on East 
Water St. 

The C. G. Thurman Co. has been incor- 
porated in Utica, N. Y., to manufacture 
metal railings, and will erect a factory. 
The company is capitalized at $25.0@0. 
C. G. Thurman and O. H. Williams of New 
Hartford, N. Y. and Hilbert Lorenz, Utica 
are the directors. 

The Hall Railway Signal Co., Garwood, 
N. J., recently incorporated with a capi- 
tal stock of $5,000,000 to take over ‘the Hall 


Signal Co., will soon commence the en- 
largement of its manufacturing plant. 
The new company will make a specialty 
of interlocking switches. 

The West End Garage Co., Newark, N. 
J., has had plans prepared for a new com- 
merical garage to be erected on Littleton 
Ave. The building will be 58x100 ft., and 
is estimated to cost $6,000. 

The Garford Motor Car & Truck Co., 
Newark, N. J., has arranged for the erec- 
tion of a two-story commercial garage, 


and show rooms, about 90x110 ft., on 
Central Ave., and Hudson St. 

Henry Grobert, Newark, N. J., will 
build a commercial garage, 50x100 ft. 


at 375 Central Ave. The building will be 
two stories and is estimated to cost $28,- 
000. 

Romolo Botteli, Newark, N. J., is having 
plans drawn for a 33x52 ft., one story brick 
garage to be erected in the rear of 232 
Academy St., at an estimated cost of $2,- 
800. 

Fire, on Aug. 29, completely destroyed 
the rake factory and sawmills of Martin 
Boyer, located near Biglerville, Penn. 
The estimated loss is $9000. 

A gasoline explosion at the garage of 
J. W. Joint, 308 Electric Ave., East Pitts- 
burgh, Penn., caused a loss estimated at 
$16,000. 

The Fort Pitt Steel Casting Co., McKees- 
port, Penn., will equip its entire plant with 
modern foundry equipment. 

Arthur Peterson, Overbrook, Penn., is 
having a $2000 garage constructed at 5930 
Drexel Road. 

The A. Cox Stove Co., Philadelphia, 
Penn., is having plans prepared by Will- 
iam Steele & Sons, archs., 1600 Arch St., 
for the construction of a new factory, two 
stories high. The estimated cost is $18, 
000 Noted Aug. 22 

Fire Aug. 28, damaged the plant of the 
H. A. May Foundry Co., 30th and Chest- 
nut Sts., Philadelphia, Penn. Loss $5000. 

John Weilesbacher, 13th St., Pittsburgh, 


Penn., has had plans prepared for the 
construction of a one-story garage, 25x 
100 ft 

The Modern Garage Co., Titusville, 
Penn., is having plans prepared for the 


construction of a garage, one story high, 


60x90 ft 


The Warren Axe & Tool Co., Warren, 
Penn., is receiving bids for the construc- 
tion of a new plant at St. Catherines, 
Penn Two buildings, one story each, 
50x150 ft., one building, one story high, 
50x75 ft., and one building, one story 
high, 20x100 ft., will be erected. E. A. 
Phillips, Warren, is the arch. 

The American Manganese Steel Co., 


New Castle, Del., is receiving bids for the 
construction of a new pattern shop, 
which will be one story high, 88x124 ft. 
The estimated cost is $20,000 

Bids are asked as follows by the 
Paymaster-General, U. S. N., Chief of 


the Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., for 
naval supplies: 

Sept. 17: Schedule 4787, Class 1, five 
wagons, bottom dump, grading, Norfolk 
Navy Yard; Class 2, 112,000 Ibs. 60-Ib 
steel rails, with splice bars and braces, 
Portsmouth Navy Yard; Class 3, four 
rigid split switches, Portsmouth Navy 
Yard; Class 4, 1100 steel ties, Ports- 
mouth Navy Yard: Class 5, 2000 Ib. 


track bolts and spikes, Portsmouth Navy 
Yard. Schedule 4788, Washington Navy 
Yard, Class 11, 21,500 bands for rehabili- 
tating projectiles; Class 12, one lap- 
welded steel tank for nitric acid; Class 
13, one steel tank for acid; Class 14, 
one lead ether = still. Schedule 4790, 
Hingham Naval Magazine, Class 21, one 
motor-driven, gear-headed engine lathe, 
14-in. by 6 ft.; Class 22, one motor- 
driven universal milling machine. 
Schedule 4793, various yards, small 
quantities, bar and sheet brass and 
copper, steel nuts, iron pipe fittings. 
Sept. 24: Schedule 4800, Class 1, elec- 
trical equipment, four elevating equip- 
ments and four rammer equipments each 


two-gun turrets and three-gun 
“Oklahoma,” and 


for the 
turrets of the U. S. A, 
the same equipment for the oo 
Nevada.” Schedule 4801, Class 11, 38 
steel-plate fans for Brooklyn Navy Yard, 
various capacities. Schedule 4802, Class 
12, one surface sanding machine, im- 
proved, three-drum, eight-roll, 30-in. 
wide, Boston Navy Yard. Schedule 4803, 
Norfolk Navy Yard, Class 13, one Berlin 
No. 283 band resaw, complete, motor- 
driven; Class 14, one wall radial coun- 
tersinking and drilling machine, motor- 
driven, complete. Schedule 4804, about 
150,000 lb. special treatment steel plates, 
for U. S. S. “Mississippi” and “Connecti- 
cut,” Philadelphia Navy Yard. Schedule 
4811, for Washington Navy Yard, Class 
65, 183,500 lb. galvanized sheet steel; 
Class 66, copper rivets and pins. Sched- 
ule 4812, Class 71, 107,600 lb. steel boiler 
plates, Brooklyn, N. Y. Schedule 4818, 
Class 101, 10,120 ft. black-iron and gal- 
vanized-iron extra-strong wrought-iron 


pipe, Annapolis, Md. 

Oct. 1: Schedule 4824, Class 21, 33,600 
Ib. 400 ft. Phoenix steel columns, Wash- 
ington Navy Yard. Schedule 4826, Class 
33, 37,500 lb. crucible-steel wire, Boston 
Navy Yard; Class 34, 25,000 Ib. galvan- 
ized sheet steel, Norfolk Navy Yard: 
Class 35, 30,000 Ib. galvanized sheet 


steel, Norfolk Navy Yard. Schedule 4827, 


Philadelphia Navy Yard, Class 41, 100,- 
000 lb. ingot copper; Class 42, 100 tons 
pig iron, No. 1 foundry; Class 43, 7600 
ft. black- and galvanized iron pipe; 
Class 44, bolts and nuts. 

Oct. 8: Schedule 4822, one molding 
machine, Mare Island Navy Yard. 

Oct. 15: Schedule 4820, Class 1, four 
electrically driven centrifugal pumps, 
Pearl Harbor, H. 

SOUTHERN STATES 

E. B. Moore, Fairmont, W. Va., will 
erect a 2%-story garage. Holmboe & 
Lafferty, Empire Bank Bldg., Clarks- 
burg, W. Va., are archs. 


The Raleigh Coal & Coke Co., Raleigh, 


W. Va., will rebuild its machine shop 
and power plant, recently destroyed by 
fire at a loss of $50,000. 


George Torson has recently purchased 


the old City Hall butiding at Grand 
Forks, N. C., and will convert it into a 
modern garage. 

The Palmetto Machinery Co., 1417 
Munsey Bldg., Baltimore, Md., will erect 
a plant at Tampa, Fla., for the manu- 
facture of Hallbauer palmetto root de- 
stroyers. 

The Mountain City Stove Co., Chatta- 
nooga, Tenn., has bought the plant of 
the Southern Queen Range Co., and will 


operate it as the New Southern Queen 
Mfg. Co. The erection of a new building 
is contemplated, but no plans have been 
prepared. 

The Universal Swing Joint & Machine 
Co., Louisville, Ky., has_recently pur- 
chased the plant of the Kentucky Gear 
& Machine Co,, and will operate it to 
manufacture a new patent device. John 
Bridges is general manager. 

MIDDLE WEST 

The Hunkin-Conkey Constructio 
of Cleveland, Ohio, has been patna ps a 
contract by the Goodyear Tire & Rubber 
Co., of Akron, for the construction of a 
56x 142 ft. steel and concrete garage. 

Plans for a large garage for S. C. Car- 
huff, one of the officials of the Firestone 
Tire & Rubber Co., of Akron, Ohio are 
being prepared 

The Cleveland-Canton Spring Co., Can- 
ton, Ohio, has awarded a contract to build 
an addition to its factory at 1829 Dueber 


Ave. The building will be of brick, 52x 
252 ft. Estimated cost, $10,000. Noted 
Aug. 15. 


The Timken Roller Bearing Co., Canton 
Ohio, is erecting a 64x240 ft building 
which will be used as a grinding shop 
re will be réady for occupancy about Nov 


September 12, 1912 


The Citizens Motor Car Co., Cincinnati, 
Ohio, is contemplating improvements to 
its garage at Seventh and Main Sts., re- 
presenting an expenditure of about $2600. 

E. Jrasselli, Cleveland, Ohio, will 
build a new garage to cost $30,000. 

The Frost Wire Fence. Co., Cleveland, 
Ohio, maker of woven wire fence, will 
erect a new factory building 100x200 ft. 

Martin Rose, 1536-40 East 43 St. Cleve- 
land, Ohio, has secured a permit for the 
erection of iron works and a machine 
shop. 

The Cleveland Brass Co., Cleveland, 
Ohio, has had plans prepared by Willard 
Hirsh, arch., for a $12,000 addition to its 
plant on St. Clair St. 

The Wellman Bronze Co., Cleveland, 
Ohio, manufacturer of brass and bronze 
castings, has doubled its capital and will 
make some improvements to its foundry. 
Noted May 27. 

The Columbus Machine & Tool Co., Col- 
umbus, Ohio, has awarded contracts for 
a new plant in which gas, gasoline and oil 
engines, pipe, bolt and piston machines 
will be manufactured. Machine tools and 
pour equipment will soon be purchased. 

>. H. Palmer is pres. Noted Aug. 22. 

The Reliance Truck & Garage Co., Col- 
umbus, Ohio, has started the erection ofa 
large addition to its plant on East Lynn 
St., to meet the demands for a large 
motor truck service station. 

S. J. Dawson, Columbus, Ohio, is having 
plans prepared for a large private garage 
to be erected on West Ninth Ave. 

The Standard Foundry Co., Dayton, 
Ohio, is having plans prepared for a foun- 
dry and factory building one and two sto- 

.ries high, 75x100 ft. E. J. Mounstephen, 

McIntyre Bldg., Dayton, is arch. 

Henry Mack, of Lima, Ohio, will soon 
begin work on a large addition to his 
garage on West Market St. The building 
is to be remodeled with the idea of adding 
two stories. 

The Cleveland Ice Machine Co., Cleve- 
land, has been reorganized and will move 
its plant to Lorain, Ohio. Several new 
buildings will be erected and additional 
equipment purchased. The company 
manufactures refrigerating machines, 
gas and gasoline engines. J. B. Hoge 
is pres. and Frank E. Wright secy. 

Thomas A. Vernon, Salem, Ohio, county 
agent for Everett cars, is soon to erecta 
garage for the purpose of repairing and 
supplying parts for Everett cars 

Langdon & Hohly, Nicholas Bldg., 
Toledo, Ohio, are preparing plans for a 
one story and basement factory, 50x50 
ft.. for the Acklin Stamping Co. J. M 
Acklin, 1645 Door St., mgr. The building 
will be of reinforced concrete, and is esti- 
mated to cost $30,000 

The Cleveland, Cincinnati, Chicago, & 
St. Louis Ry. will erect a brick round- 
house, one-story high at Elkhart, Ind 
The contract has been awarded G > 
Smith, Cincinnati, Ohio, is engr 

The Indiana Steel Co., Gary, Ind., is re- 
ceiving bids for the erection of a two- 
story garage. Ingwald Moe, Gary, is 
arch. The building will be of brick 

G. Wingerter, Rushville, Ind., is re- 
ceiving bids for the erection of a brick 
garage, 100x165 ft Estimated cost, $9000. 

The Detroit Range Coiler Works, 619 
24th St., Detroit, Mich., are receiving 
bids for the erection of a factory to cost 
$10,000. The building will be of brick 
one-story, 33x167 ft. 


George D. Mason, Detroit, Mich., will 
construct a large brick garage on Wood- 
ward Ave. near Ferry Ave. 

The Oakland Motor Car-*Co. contem- 
plates the erection of an addition to its 
present plant at Pontiac, Mich. Cost, 
about $100,000. 


Harry Collier, Belvidere. Ili., will erect 
a two-story building at the corner of Lo- 
gan Ave. and Willoughby St The new 
structure will contain automobile sales- 
rooms, repair shop and a painting de- 
partment. 


The Link Belt Co., Chicago, Ill., will 
build a one-story addition to its foundry 
100x450 ft. at 333-339 West 39th St. and add 
new machinery. 

The Page Boiler Co., Chicago, IIll., will 
build a one-story boiler shop and equip it 
with new tools It will be 50x110 ft 

The International Harvester Co., is 
having plans prepared by Uffendel & 
Holmes for a one-story factory to be er- 
ected at West 82ndand Wallace Sts., Chica- 
go, Ill New machinery will be required. 

A. M. and Ethel Thayer will build a 
two-story brick garage and shop 50x110 
ft.. at 1341-43 West Jackson Boulevard, 
Chicago, Ill., and equip it for repairing. 
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The Great Western Smelting & Refining 
Co. will build a one-story brick addition 
- ir ft. at 4000-04 Lowe Ave., Chicago, 
Ill. 


The Wilson-Bennett Mfg. Co., manu- 
facturer of oil tanks, will build a two- 
story factory on 58th Ave., Chicago, Il 
Estimated cost, $40,000. 

D. Horwitch, 10 South La Salle St., Chi- 
cago, Ill., will erect a garage, to cost 
$7000. A. L. Levy, 10 South La Salle St., 
Chicago, is arch. 

The E. Dietzgen Co., 971 Montana St., 
Chicago, Ill, will erect a brass foundry. 
The structure will be of steel. F. E. 
Davidson, 53 West Jackson Bivd., Chi- 
cago, is arch. 

G. N. Armstrong, 129 East Garfield 
Blvd., Chicago, Ill., will erect a garage 
to cost $8000. W. G. Carnegie, 117 
North Dearborn St., Chicago, is arch. 

The Home Stove Works, Chicago, IIL, 
will erect a manufacturing plant at 2622 
West 18th Place. Patterson & Davidson, 
53 West Jackson Boulevard, Chicago, are 
archs. 

O. Hullman, Chicago, Ill., has awarded 
the contract for the erection of a garage 
H. J. Gaul, 179 West Washington St., 
Chicago, is arch 

J. Logeman, 733 Robbins Terrace, 
Chicago, Ill., will erect a two-story gar- 
age. 

J. G. Karbatzki, 1933 West 2ist St., 
Chicago, Ill., will erect a machine shop 
to cost $7000 at 22nd and Throop Sts 
Duncan, 60 West Washington St., Chicago, 
is arch. 

H. Paulman, Chicago, Ill., will erect a 
two-story garage Jenney, Mundie & 
Jensen, 39 South La Salle St., Chicago, are 
archs. 

A. Grogan, 6700 Wentworth Ave., Chi- 
cago, Ill., has awarded the contract for 
the erection of a garage J. Burns, 32 
North Clark St., Chicago, is arch. 

The Garden City Spring Works, 20th St 
and Atchison, Topeka & Santa Fe Ry., 
Chicago, Ill., will erect a one- and two- 
story garage, 175x100 ft., to cost $21,000 
F. D. Chase, 122 South Michigan Ave., 
Chicago, is arch 

The Allyne-Ryan Foundry Co., 1229 East 
114th St., Chicago, Ill., will erect a one- 
and two-story foundry, 110x260 ft. and 50x 
100 ft 

Deere & Co., East Moline, Ill., will erect 
a forge shop, boiler plant and a factory 
at East Moline O. A. Eckerman, Moline 
[ll., is arch 

H. C. Wood, Wheaton, Ill., will erect a 
garage and stable to cost $5000. The 
building will be two stories high Work 
has started 

The Ritter Auto Co., Madison, Wis., is 
having plans drawn for a 66x76 ft. fire- 
proof garage at the corner of Johnson and 
Henry Sts The new building, which will 
be two stories high, will include display 
rooms, workshop and storage room 

Bids have been received by the Gisholt 
Machine Co., Madison, Wis., for the erec- 
tion of an addition to its plant 

The John Pritzlaff Hardware Co., Mil- 
waukee, Wis., will add two stories to its 
present plant on West Water St., near 
Fowler St. Cost, $11,000. 

The George J. Meyer Mfg. Co., Mil- 
waukee, Wis., contemplates erecting a 
concrete boiler shop and foundry at 576 
Clinton St., to be two stories, 130x140 ft 

The Racine Steel Castings Co., Racine, 
Wis., will rebuild its shops,destroyed by 
fire, Aug. 24. Noted Aug. 29 


WEST OF THE MISSISSIPPI 


The Monarch Mfe. Co., Boone, lowa, 


recently incorporated with a capital of 


$45,000, plans to build a factory at 
Boone, for the manufacture of a cemen' 
tile machine. W. R. Prewitt is pres 

talph Hopkins, Colfax, Iowa, is hav- 
ing plans prepared for the construction 
of a new garage, one story high, 50x70 
ft. 

Bids are being received by Miller & 
Hunter, Gilmore City, Iowa, for the con- 
struction of a one-story, brick garage, 
508124 ft The estimated cost is $6000 
Noted Aug. 29 

J. A. Wells, Independence, Iowa, is 
considering plans for the erection of a 
one-story garage, 45x100 ft 

The Home Automobile Co., Luverne, 
Minn., has awarded a contract for the 
construction of a 40x50 addition to its 
garage. 

Lester Carson, Central City, Neb., has 
had plans prepared for the construction 
of a garage, 50x30 ft. 
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M. P. Ryan, St. Paul, Minn., will erecta 
90x120 ft. garage on Main St. 

K. A. Sundahl, proprietor of the garage 
at First and Main St., Thief River Falls, 
Minn., will double the capacity of the buil- 
ding by the erection of a 50x140 ft. addi- 
tion, which will contain a large repair 
shop. 


H. C. Osterman, Deadwood, 8S. D., who 
has recently purchased the Hogarth 
Garage, will at once begin the erection of 
a large modern establishment. The new 
building will be 50x185 ft., and cost $15,000. 

The Ell-Kay Mfg. Co., Kansas City, 
Mo., recently incorporated with a capital 
of $60,000, will equip a plant for the 
manufacture of sheet metal goods, John 

Kitchen, Edward F. Sears and Wil- 
liam H. Cogsmell are the incorporators. 

The Atchison, Topeka & Santa Fe Ry. 
has started work on the construction of a 
new roundhouse at Marceline, Mo It will 
be one story high, of brick and cost $25,- 
000. Noted Aug. 22 

The Warren-Detroit Motor Car Co, 
Locust St., St. Louis, Mo., has awarded a 
contract for the construction of a one- 
story garage, 42x125 ft. of brick The cost 
is $15,000 

The Heinsch Auto Repair Co., Vande- 
venter Ave., St. Louis, Mo., has awarded 
a contract for the construction of a two- 
story garage, 50x97 ft., of brick. The 
estimated cost is $20,000. 

J. Hurly Dye & Son, Sheridan, Mo., will 
build a large cement block garage and 
repair shop 

Wilbur Steele, Denver, Colo.,_ will 
build a $1,000 one-story brick garage at 
626 Race St 


WESTERN STATES 


The Talbot Boiler Co., Seattle, Wash.., 
has had plans prepared for the construc- 
tion of a new plant on the Seattle tide 
flats. A one-story machine shop, and a 
foundry will be erected The estimated 
cost is $20,000 

The Pacific Portland Cement Co., Au- 
burn, Calif., will erect a roundhouse and 
machine shop in Auburn. The round- 
house will be sufficiently large to hold 
six or eight engjnes 

Glen Black, of Lodi, Calif., will erect a 
100x100 ft. fireproof concrete garage and 
machine shop on property recently pur- 
chased at Sacramento St. and Lodi Ave 

H. F. Bollmer, Los Angeles, Calif., has 
received a permit for the erection of a 
120x183 ft., one story brick garage at 
Grand Ave. and Eighteenth St., at an esti- 
mated cost of $20,000 

O. H. Hubbard, Los Angeles, Calif., will 
erect a one story brick garage at 2 High- 
land Ave., Hollywood, the cost of which 
is estimated at $7400 

L. A. Parker, Los Angeles, Calif., will 
erect a commercial garage and repair 
plant at Fifth and Witmer Sts., Los An- 
geles Mayberry & Purker, engrs., Pa- 
cific Electric Bldg., Los Angeles, are pre- 
paring plans 

The Moreland Distillate Truck Co., Los 
Angeles, Calif., is planning to double 
the capacity of its commercial vehicle 

anufacturinge plant on Main St., Los 
Angeles. Watt Moreland is pres. 

A four-story brick commercial garage 
will be erected on South Flower St., Los 
Angeles, Calif., to cost about $60,000 
Farkinson & Bergstrom, 1035 Security 
Bldg., Los Angeles, are the archs. 

Arthur C. Kendall, Pasadena, Calif., 
will erect a large commercial garage 
and machine shop on Broadway and 
Union Sts., Pasadena 

J. C. Rust, Rasadena, Calif., will build 
a one-story brick garage at 163 East 
Union St When completed it will be 
leased by the Studebaker Co 

A. B. Simons, of Los Angeles, Calif., 
will erect a plant at Roseville, Calif.., 
for the development of platinum and 
iridium 

The San Diego Electric Ry. Co., San 
Diego, Calif., will erect a large machin« 
shop on 15th and L Sts., San Diego. It 
will be equipped with machinery for the 
repair of cars, and will cost about 
$65,000 

William Goeggel, San Francisco, Calif., 
will erect a four-story and basement 
garage at Van Ness Ave. and Bush St 
H tarth is arch 


CANADA 


The Canadian Wire & Tron Goods Co., 
rs2 King William St Hamilton, Ont., 
will add new machinery to double its 
present output 


| 
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Contracts will soon be let for an addition 
to the plant of the Dain Co. at Humber- 
stone, Ont., which has been taken over 
by the Deere Machine Co., and will be 
operated as its Canadian branch for the 
manufacture of farm implements and 
machinery. 

The Hare Engineering Co. will erect a 
new fac sory at London. Ont., at a cost of 
$150,000. . Fergns McGregor, Brant St., 
Galt, Ont., is mer. 

The Northern Aluminum Co., will erect 
a new factory for its spec ialties in Toron- 
to, Ont. Its Toronto office is at 1106 
Traders Bank Building. 

The Ford Motor Co. has awarded con- 
tracts for an addition to its plant at Walk- 
erville, Ont. The new building will be of 
concrete, four stories high, 75x50 f5t., 
having a total floor space of about 300,000 
sq.ft. 


Fire Aug. 27, damaged the foundry of 
J. E. Wilson, Ltd., St. Johns, N. B., loss 
$75,000, and the factory of the Canada 
Brush Co., Ltd. Loss $25,000. 

Denison Bros., Brandon, Man., will 
erect a two-story garage and repair shop 


60x120 ft. W. A. Elliott, Srendsa, is the 


arch. 








New INCORPORATIONS 


METAL WORKING 
The followinz companies have been 
incorporated to manufacture: 
The Platt Iron Works Co., Augusta, 
Maine; machinery. Capital, $2,100,000. 


Incorporators: E. M. Hussey, Augusta, 
The Hall Railway Signal Co., Port- 
land, Maine, manufacture, buy, sell and 
license others, all kinds of signals and 
interlocking devices, articles and things. 
Capital, $5,000,000. Incorporators: G. 
il. Morse, and A. F. Meserve, Portland, 
Maine. 
The 
Maine, 
tures 
work. 


Schick-Johnson Co., Portland, 
all kinds of bank and office fix- 
and interior and anufactured 
Capital, $250,000. 1corporators: 
A. F. Jones and-T. L. Croteau. 

The Excellent Stove Mfg. Co., 
Brooklyn, N. Y. Capital, $10,000. Incor- 
porators: Simon Gasher, 1879 Pitkin 
Ave.; Solomon Fillin, Fannie Daniels, 
544 Blake Ave., Brooklyn, N. Y. 

The Beach- Field Engineering Co., 
Boro. “Manhattan, N. ; machinery. 
Capital, $150,000. Incorporators: C. 8. 
Beach, New York; H. J. Hall, Jr., and 
Cc. Cc. Field, Brooklyn, N, Y. 

The Lion Machine Co., Boro. 
tan, N. Y.; machinery. Capital, $100,000. 
Incorporators: George S. Krieger, 440 
Lafayette St., Brooklyn; Nathan Levitt, 
568 Broadway, and Aaron Leavitt, 230 
Riverside Drive, New York 

New York Modern Brass Works, Inc., 
Boro. Manhattan, N. Y.; metal works. 
Capital, $40,000. Incorporators: I. Ross- 
berg, B. Simon, New York; K. Luria, An- 
sonia, Conn. 

The Triple Action Carburetor Co., 
Inc., Boro. Manhattan, N.. Y carbur- 
etors. Capital, $150,000. Incorporators: 
M. Weiwoda, New York; F. Hodschar 
and E. F. Driggs, Brooklyn, N. Y. 


The Viking Mfg. Co. of New York, 
Boro. Manhattan, N. : automobiles. 
Capital, 25,000. Incorporators: R. 
Bangs, Bellevue Annex, Boston, Mass.; 
R. Condon and A, O. Briggs, New York. 
Mfg. Co., Boro Manhattan, 
starting devices for 
autos, ete. Capital, $100,000. Incorpor- 
ators: E. Giegerich, B. Volkmar and 
W. M. Giegerich, New York. 

The William Wolf Co. 30ro. 
tan, N. Y.: lighting equipment. 
$10,000. Incorporators: C. L. 
E. C. Gossman and Herman 
New York 

The Deeds & 
icsville, N. Y.; 
tal, $50,000. 
Drum, 87 Clinton 
Cc. E. Smith and C. H. 
St., Rensselaer, N. Y 

The C. G. Thurnau Co., 


Boro. 


Manhat- 


Volkmar 
ae A putomatie 


Manhat- 
Capital, 
Hepburn, 
Rohrback, 


Lynd nate. Co., Mechan- 
stoves, hardware. Capi- 
Incorporators: Chas. P. 
Ave., Albany, N. Y.: 
Russell, 828 Third 


Utica, N. Y.; 


metal railings, ete. Capital, $25,000. In- 
corporators: C. G. Thurnau, O. H. Wil- 
liams, New Hartford; Gilbert Lorenz, 
Utica, N. Y. 

The Indepe ndent Lamp & Wire Co., 
Jersey City, electrical appliances. 


Capital, $1,700, 000. Incorporators: B. C. 
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Bainbridge SsSt., Brooklyn, 
310 West 141st St.. 
Gilfoil, 415 West 


159 
Feinburg, 
New. York, and P. H. 
115th St., New York 


The Andrews Mfg. Co., Dayton, Ohio; 
refrigerators and refrigerating machin- 


ery. Capital, $100,000. Incorporators: 
W. Cc. Speaker, Frank W. Andrews, 
Frank Monroe, Frederic B. Stipler and 
Edwin H. Stouder. 

The Eagle Brass Co., Marysville, Ohio; 
brass, iron and metal goods. Capital, 
$75,000. Incorporators: J. B. Couture, 
Walter M. Otto, Charles Braun, P. W. 


Galloway and W. P. OBrien. 


The United Telegraph & Cable Co., 
Springfield, Ohio; manufacturing elec- 
trical instruments, supplies. Capital, 
$100,000. Incorporators: William M. 
Bruce, Jr., Chas. I. Welch, Oliver H. 
Clark, Paul A. Staley and- Oliver H. Mil- 
ler. 


The Original Stove Repair & Mfg. Co., 


Chicago, Ill. Capital, $200,000. Incor- 
porators: Harry H. Barnum, G. A. 
Schnider, Malcom B. Sterrett. 

The Jones Mfg. Co., Chicago, Ill.; gas 
and electric fixtures. Capital, $10,000. 
Incorporators: H. B. Silverberg, H. J. 
Rosenburg and I. B. Perlman. 


Art Shade & Lamp Co., 
gas and electric fixtures. 
Incorporators: M. H. Sad- 
Carl Neuberer. 


The Herwig 
Chicago, IIL; 
Capital, $5000. 
ler, O. Menzel and 





GENERAL MANUFACTURING 


NEW ENGLAND STATES 
Plans have been prepared for a four- 
story brick addition, with a 48x72 ft., with 
a five-story tower, 24x27 ft., to be built 


for the Columbia Mills on the site of the 
Frye Mill, Lewiston, Maine. The mill is 
now being torn down, to make room for 
the new building. 


The Cc. UH. Bartlett 
novelty woodworking 
Portland, Maine, was recently 
will erect a new two-story factory, 
100 ft. Noted June 27. 


A building at the 
land Stoneware Co., 
was destroyed by fire, 
$75,000. 


A. Roberts & Co., 
worsted goods, Claremont, , as 
build a new three-story mill and add 
one story to their boiler house. Both 
buildings will be of concrete, and the 
mill will be equipped with spinning 
machinery immediately upon its com- 
pletion. 


Mfg. Co., whose 
plant at New 
destroyed, 
40x 


Port- 
Maine, 
Loss, 


plant of the 
Portle and, 
Aug. 27. 


- 


manufacturers of 
will 


A dye house and a weaving and spinning 
factory are being built at the Stark Mills, 
Manchester, N. H. 


W. A. & H. M. Curtis, Westminster, 
Mass., have bought the factory of the 
Ashburnham Mfg. Co., Ashburnham, 


Mass., and will manufacture porch fur- 
niture. 
The Taft Woolen Co. has awarded a 


contract for an addition to its dyehouse 
at Careyville, Mass. 

Providence, R. I., own- 
Mills, Lonsdale. R. I., 


Goddard Bros., 
ers of the Lonsdale 


have awarded contracts for additions to 
that plant, estimated to cost $60,000. 
The Johns-Pratt Co., manufacturer of 


asbestos, ete., has awarded a contract 


for a four-story addition to its factory 
on Capitol Ave., Hartford, Conn. Fran- 
cis E. Waterman is arch. 

George B. Allen, engr., Hartford, Conn., 


is receiving bids for building two addi- 
tional stories at the factory of the Fisk 
Rubber Co., Chicopee Falls, Mass. The 
building is of brick and steel, 90x202 ft. 
Bids are also being received for a freight 
elevator, a steel stack 18-ft. chain and 100 
ft. high, and a 10-ton steel guy derrick, 
steam*operated. , 


The Carroll-Hicon-Jones Co. has awar- 
ded a contract for an addition to the dye- 
ppese at its straw goods factory, Milford, 

ass 


The Hartford Rubber Works Co. has 
awarded a contract for a new boiler house 
atits plantin Hartford, Conn. The build- 
ing will be 60x107 ft., about 60 ft. high, of 


reinforced concrete. Ford, Buck & Shel- 
don, Ine., Hartford, are engrs. Noted 
Aug. 22 
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The Gray Telephone Pay Station Co., 
will build a new factory on Arbor St., 
Hartford, Conn. It will be of reinforced 
concrete, 52x210 ft. four stories and base- 
ment. Plans have also been prepared for 
a power house 30x40 ft. of the same con- 
eruewen. Seneres & Noerr are engrs. 

Noted July 4 

The Rogers Paper Mfg. Co. is building 
an addition to its mill on Hartford Road, 
South Manchester, Conn. The buliding 
will be 40x60 ft., two stories, of concrete. 
Machinery, belting and shafting will be 
installed. 


MIDDLE ATLANTIC STATES 


The Faith Knitting Co., Averill Park, 
N. Y., is considering plans for the erection 
of a new mill to replace_its present plant. 

Fire, Aug. 31, destroyed the shoe fac- 
tory of Cohen & Frank, 765 Stone Ave., 
Brooklyn, N. Y. Loss, '$5000. 

Theodore A .Crane & Sons, dry dock 
and boat builders, Brooklyn, N. Y., are 
receiving bids for the construction of a 
new shop. It will be one story high, 85x 
150 fe. arfett Bros., 26 Court St., are the 
archs 


The Standard Oil Co., Buffalo, N. Y., 
has completed plans for a two- -story 
brick addition to be built at the Atlas 
Works, at Elk and Babcock Sts. Esti- 
mated cost, $20,000. 

The Traun Rubber Works, College 
Point, N. Y., has purchased property 
100x100 ft., adjoining its present plant and 
will soon construct an addition. 


Plans have been completed for an ad- 
dition to be made to the plant of the Reed 
J eves Silk Mill on East 5th St., Elmira, 


The plant of the Brookhaven Sand & 
Gravel Co., on Mount Sinai Harbor Road, 
Port Jefferson, Long Island, N. Y., was 
destroyed by fire on Aug. 28. The loss 
is $20,000. 

We are officially advised that the gen- 
eral contract for the new factory for the 
American Agricultural Chemical 29. to 
be erected at their Blissville Works, Long 
Island City, N. , has been awarded. 
The building will be of reinforced con- 


crete, three stories, 355x60 ft. 

Fire, Sept. 4, destroyed the factory of 
the Columbia Wax Product Co., 749 East 
137th St., Boro. Manhattan, N. Y. Loss, 
$25,000. 

Fire, Sept. 4, destroyed the factory of 
the J. & J. W. Stolts casket manufactur- 


ing establishment, 436 East 106th St. Boro. 
Manhattan, N. Y. Loss, $85,000. 

Bids are now being received for the 
construction of a new factory for the 
Central Cigar Mfg. Co., 1 Desbrosses St., 
New York, N. Y. It will be six stories 
high, 82x102 ft. Alexander Baylies, 34 
Bible House, is Arc 


Plans have been completed by Simon 
Larke, arch., Niagara Falls, N. Y., for an 
additional fac tory to be erected to the 
plant of William A. Rogers, Ltd., silver- 
ware manufacturer. It will be 700x82 ft. 
of brick and steel. 

The contract to construct two oil, scrap 
and acid buildings, 40x26 ft., and 20x43 Pave 
for the U.S. Light & Heating Co. , Niagara 

Falls, N. Y., has been awarded. 

Grief Bros.. Niagara Falls, N. Y., have 
completed arrangements for the building 
of an extensive cooperage plant on a new 


site to replace their plant recently des- 
troyed by fire. 
_Clarence Livingston, arch., Rochester, 


} , has completed plans for a one- story 
addition, 50x100 ft., to the plant of the 
Forbes Dry Plate Co. 

Archs. Merrick & Randail, Syracuse, 
N. Y., have completed plans for a four- 
story factory addition of brick and con- 
crete, 60x160 ft., to be made to the plant 
of the New Process Rawhide Co 


_The Bush Terminal Co., Brooklyn, N. 
Y., has made application to the Riparian 
Commission, Jersey City, N. J., for ri- 
parian rights at the foot of East 49th St., 
Bayonne, N. J. The company asks for 
2500 ft. of shore front, and if it builds 
on the Bayonne site will erect a plant 
which, with docks, wharves, buildings 
and real estate, will cost many millions 
of dollars. The plant will be equipped 
for light manufacturing purposes with 
the latest modern devices for handling 
freight. The company’s offices are at 
100 Broad St., New York, N. Y. 


The basket manufacturing plant of 
Frank E. Anderson, Matawan, N. J., was 
recently destroyed by fire with a loss of 
$7000. 

_The Hallet & Davis Piano Co., Newark, 
N. J., has taken out a permit for the 
erection of a new four-story 
tory. The building will cost 


iano fac- 
20,000. 


September 12, 1912 


The Standard Tallow Co., Newark, N.J., 
will build a new tallow working plant 
40x60 ft., on Blanchard St. 

Blanchard Bros. & Lane, Newark, N. J., 
manufacturers of patent leather, have 
taken out a permit to erect a new four- 
story plant on McWhorter St., to cost 
$16,000. Noted July 11. 

Behr Brothers & Co., New York City, 
piano manufacturers, now building a new 

lant on Frelinghuysen Ave., Newark, 

. J., has leased additional property ad- 
joining such site and will soon commence 
the erection of a two-story concrete build- 
ing to be used primarily as a finishing 
plant. 

The Standard Glass Plate Co., Butler, 
Penn., has announced plans for improve- 
ments, estimated to cost $2,000,000. 


Blough Bros. Mfg. Co., manufacturer 
of bonnets and aprons, Harrisburg, 
Penn., has purchased property at Wyet 
and Basin Sts., on which a new plant will 
be erected. 

The Ingram Mfg. Co., manufacturer of 
bricks, New Brighton, Penn., is preparing 
plans for an addition to its factory, esti- 
mated to cost $15,000. 

The John H. Meyers Silk Co., North- 
hampton, Penn., is now receiving bids 
for the construction of a new silk mill. 
It will be two stories high, 60x250 ft. 

The Southwark Paper Box Co., 761 
Passyunk Ave., Philadelphia, Penn., has 
awarded a contract for the construction 
of a new factory. It will be three stories 
high, 60x92 ft., and will cost $18,000. 

Bids are being received by George 
Thrish, arch., 4413 Frankford Ave., Phila- 
delphia, Penn., for the construction of a 
one story dye house, 60x125 ft., for the 
Ontario Dyeing Co., Ontario and D Sts. 
The estimated cost is $20,000. 

Dungan, Hood & Co., manufacturer of 
Morocco leather, Philadelphia, Penn., 
has had plans prepared by Ballinger & 
Perrot, archs., 1211 Arch St., for the con- 
struction of a new five story factory, 44x 
132 ft.The estimated cost is $100,000. 

The Pennsylvania Lubricating Co., 
Pittsburgh, Penn., has been granted a 
building permit for an addition to its fac- 
tory and warehouse between 33d and 34th 
Sts., at the Allegheny Valley R.R. The 
building will be of steel and concrete, six 
stories, and is estimated to cost $30,000. 

Fire, Aug. 30 destroyed the plant of the 
William H. Evans Marble Co., Baltimore, 
Md. Loss, $70,000. 


SOUTHERN STATES 


The Robert Portner Brewing Co. will 
erect a new bottling plant at Alexandria, 
Va., to cost approximately $40,000. it 
will be a one-story and basement building 
of reinforced concrete, brick and iron, 
95x165 ft. 


The National Fireworks Mfg. & Distri- 
buting Co. is enlarging its plant at Peters- 
burg, Va., at a cost of $5000. The addi- 
tions will increase its output about 50% 
F. F. Wawner is mgr. 

The Chesterfield Distilling Co., Rich- 
mond, Va., will make general repairs and 
install new pumps. 


The Wake Cotton Oil Co., recently in- 
corporated, will erect a cottonseed-oil 
mill and gin at Gasy. N.C. The latter will 
consist of three buildings 66x14x20 ft., 
with a one-story mill of frame and sheet 
iron, 105x36 ft., having a capacity of 30 
to 40 tons of cottonseed oil. J. M. Temple- 
ton, Jr., Cary, is pres. 


The Cooper Monument Co., 
N. C., has taken over the Capital Granite 


Raleigh, 


Works, and will install additional ma- 
chinery. W. A. and Geo. W. Cooper are 
interested. 


The Ogburn-Hill Tobacco Co., Winston- 
Salem, N. C., will rebuild its factory re- 
cently burned at a loss of $75,000. 

The Atlantic Ice & Cold Storage Copro- 
ration, Atlanta, Ga., has secured a site 
and will erect a 30 ton ice plant at Elber- 
ton, Ga. W. Deyerle is constructing 
engineer. 

The Roux Composite Brick Co., Plant 
City, Fla., will add mzchinery to increase 
its capacity from 14,000 to 54,000 bricks 
daily. 

The Panola Cordage Co., Batesville, 
Miss., has taken over the plant of the 
Batesville Yarn & Cordage Co., and will 
add new machinery. 

Thomas & Parker will establish a tur- 
pentine plant at Abita Springs, La. 

Fire Aug. 22, destroyed the sawmill of 
Dan Fisher, Iota, La. 

Fire Aug. 28, destroyed the sawmill of 

‘ Moore, Keatchie, La. Loss $2500. 
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Fire Aug. 27, damaged the engine and 
boiler room of the Frost-Johnson Lum- 
ber Co., Mansfield, La. Loss $6000. 

L. M. Fairbanks, Mansfield, Ill., will 
erect a cannery at Wood, La. with a 
capacity of 75,000 to 100,000 cans of to- 
matoes, corn, beans, okra, sweet pota- 
toes and peaches. Equipment for hand- 
ling byproducts will be installed. It is 
also contemplated to build a box and 
crate factory. 

The Edgar-Morgan Grain Co., Memphis, 
Tenn., will erect a grain elevator with a 
capacity of 50,000 bu. at a cost of $25,000. 

The Ridgedale Processing Co., Ridge- 
dale, Tenn., has plans for the erection of 
a two-story building, 176x184 ft., of mill 
construction. Contracts have already 
beem awarded for the mercerizing ma- 
chinery which will be installed. 

J.W.MannandC. A. Taylor are contem- 
ay | the erection of a flour mill at Con- 
cord, Ky., with a capacity of 150 bushels. 

The Coca-Cola Bottling Works, Louis- 
ville, Ky., is erecting a two-story addi- 
tion, 16x114 ft., and will equip with new 
machinery, including bottle washing and 
brushing machinery, at a cost of $3500. 


The Jones Pickle Co,, Louisville, Ky., 


will establish a branch at Atlanta, Ga., 
and has leased building and will equip 
with vats and machinery for pickle 
making. 


Fire Aug. 28, destroyed plant of the Lu- 
cas Land & Lumber Co., Paducah, Ky. 
Loss $65,000. 

Fire Aug. 31, destroyed the flour mill of 
McLean & Moore, Pleasant Valley, Ky. 
Loss $12,000. 


MIDDLE WEST 


The Index Piano Bench Co. will erect 
a two-story brick factory at Kingsville, 
Ohio. The building will be 40x96 ft. E. 
*. Mooney, Ashtabula, Ohio, is gen. mer. 

The Asher Cooperage Co., Sandusky, 
Ohio, will erect a large factory in the 
East End. A. Asher is pres. 


Fire, Aug. 31, destroyed the sawmill 
of Shower’s furniture factory, Bloom- 
ington, Ind. Loss, $12,000. 


Work will soon start on the erection of 
two factories, each two stories and base- 
ment, 75x100 ft. and 30x30 ft., for the D. 
M. Sears Pickle Co., Fort Wayne, Ind. 
Noted June 11. 

Fire Aug. 30, damaged the factory of the 
Come-Pact Furniture Co., Ann Arbor, 
Mich. Loss $1500. 

Fire Aug. 28, damaged the Snedicor & 
Hathaway shoe factory, 81 West Wood- 
ridge St., Detroit, Mich. Loss $7000. 

The Cadillac Motor Car Co., Detroit, 
Mich., has purchased a plot on West 
Fourth. St., 100x30 ft., on which the com- 

any will erect a large addition to its body 

uilding plant 

The Wilson Body Co., Detroit, Mich., is 
erecting a five-story addition to its plant, 
which will provide 65,000 sq.ft. of addition- 
al floor space. 

The Michigan Buggy Co., Kalamazoo, 
Mich., contemplates enlarging its factory 
by the addition of a building containing 


50,000 #.50.. of floor space which will 
adjoin the main factory building on the 
north side. 

Fire, Sept. 2, destroyed the ice plant 


of the Cushman & Schermerhorn Co., 
Sturgis, Mich. Loss, $15,000. 


Fire destroyed the grain elevator of the 


National Malting Co., Chicago, Ill. Loss 
$250,000. 

The Charles Slocum Shoe Co., Merrill, 
Wis., is considering the erection of a 


three-story brick factory. 

Work will soon start on the erection of 
the Bergstrom Paper Mills, Neenah, Wis. 
Estimated cost $90,000. Noted June 27. 


The Aero Shade Co., Waukesha, Wis., 


will build a one-story reinforced-con- 
crete factory on a recently acquired 
tract at Oakland and Greenfield Aves. 


Cost, $20,000 
WEST OF THE MISSISSIPPI 


Fire, Aug. 26. destroyed the plant of 
the Northern Pine Crating Co. Cass 
Lake, Minn. Loss, $1000. 


The Billings Sugar Co., Billings, Mont., 
will make improvements in its plant 
About $300,000 will be expended. 

The E. Mvers Lye Co., St. Louis, Mo., 
has acquired a site and plans to erect 
an addition to its plant. It will be a 
six-story structure. 

Matthews & Co., Pine Bluff, Ark., have 
decided to construct a new stave factory 
in Fort Smith. The estimated cost is 
$30,000. 
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WESTERN STATES 

The Bridgeport Milling Co., Bridge- 
port, Wash., plans to reconstruct its 
flour mill, which was reeently destroyed 
by fire. The new mill will have a daily 
capacity of about 100 bbl. 

The Pacific American Fisheries, Bell- 
ingham, Wash., has acquired a site at 
Commercial Point, South Bellingham, 
and will erect a large can factory and 
warehouse. Estimated cost, $150,000. 

The Bellingham Canning Co., Belling- 
ham, Wash., is planning the erection of 
a new fruit cannery at Commercfat 


Point, South Bellingham. 

The Matzen Woolen Mills Co., Seattle, 
Wash., will remodel the old woolen 
mills at Kirkland, near Seattle, and will 
install new equipment. 

The Puyallup Veneer & Mill Co., 
Puyallup, Wash., will soon begin the 
construction of a new shingle mill and 
sawmill plant to replace the one re- 
cently destroyed by tire. S. C. Munson 
is mer. 

The Pacific Coast Match Co., Seattle, 
Wash., recently incorporated, is plan- 


ning the erection of a match factory at 
Seattle. It is estimated to cost about 
$300,000. H. W. Parker is the engr. 


The Vashon Island Fruit Co., Vashon, 
Wash., is planning to move its fruit- 
canning plant to the water front at 
Vashon landing. Extensive improve- 
ments and additions will be made in the 
plant. 

Fire, Aug. 26, destroyed the J. M. 
Bowles alfalfa mill, Baker, Ore. Loss, 
$5000. 

The sawmill plant of the Falls City 
Lumber Co., Falls City, Ore., was de- 


stroyed by fire with a loss of $35,000. 
R. E. Grotkass, San Francisco, Calif., 


is contemplating the erection of a beet- 
Klamath Falls, 


sugar refining plant at 
Ore. 

The Euwana Box Co., Klamath Falls, 
Ore., will build a new box factory at 


Klamath Falls. 


Fire, Aug. 27, damaged the Damascus 
Creamery Plant, at Hawthorn Ave. and 
East Seventh St., Portland, Ore. Loss, 
$2000. 

The Dodge Lumber Co., Ranier, Ore., 
plans to construct a long log sawmill 
and a shingle mill at Ranier. 

The Hammond Lumber Co., Los An- 
geles, Calif., will soom begin the con- 
struction of a concrete brick and lum- 
ber kiln at East San Pedro, near Los 
Angeles. Estimated cost is $5900. 


The MacKay Fireproofing Co., Los An- 
geles, Calif., recently incorporated, has 
acquired a site on Ninth St., Los An- 
geles, and will erect a large factory 
Charles Gobel is mer. 


The Paper Co., Mill- 
enlarge and im- 
extent of about 
gen. mer. 


Sept. 2, destroyed the Nationa! 
factory, National City, 


Empire 
wood, Calif., plans to 
rove its plant to the 
500,000. W. A. Brazeau is 


Fire, 
City Macaroni 
Calif. 


John M. Gardiner, Los Angeles, Calif., 
and a company, of San Jose, San Fran- 
cisco and Los Angeles capitalists, are 
interested in a project to erect a plant 
at Salinas, Calif., for the manufacture 
of portland cement. 


Inland 


CANADA 


Sherbrooke Knitting Co., Sher- 
brooke, Que., will double its present ca- 
pacity It has secured an adjoining fac- 
tory, which will be remodeled and equip- 
ped with modern machinery at once. 


The Wood Chemical Co. has purchased 
a site at Belleville, Ont., and is planning 
to erect a manufacturing plant at an ap- 
proximate cost of $150,000 


The 


The Canadian Consolidated Rubber Co.. 
Berlin, Ont., is in the market for ma- 
chinery for its new factory now building. 
T. H. Rieder, Berlin, is mer. 


The La Clede Mfg. Co., manufacturer of 
color cards, Bridgeburgh, Ont., has com- 
pleted plans for an addition to its plant 
and equipment. The main office of the 
company is located at Buffalo, N. Y 


The Lake Shore Seed Co. and the Dun- 
kirk Seed Co., have recently consolidated, 
and will erect at two story brick factory, 
450x100 ft., at Welland, Ont., for packing 
and marketing vegetable seeds. J. H. F. 
Kaufman of the Lake Shore Seed Co. is 
interested. 
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The Moose Jaw Steam Laundry, Moose 
Jaw, Sask., is erecting an addition to its 
present plant at an approximate cost of 
$10,000. New machinery will be required. 

The Capital Laundry Co. will equip a 
new plant at Regina ,Sask., at a cost of 
$65,000. 

The Grand Falls Power Co., St. John, 
N. B. will establish a pulp and panes mak- 
ing plant at Grand Falls on the St. John 
River, to cost between $5,000,000 and 
$7,000,000. Several American hydraulic 
engineers are now at work on the plans 

efor developing the power and erecting 
the plant. 

The Dominion Trust Co., will erect a 
large refrigerating plant in Vancouver, 
B.C. W. R. Arnold is mgr. 








New INCORPORATIONS 
GENERAL MANUFACTURING 


The following have been 
incorporated to 


companies 
manufacture: 


The Simplex Vacuum Mfg. Co., New- 
ark, N. J.; vacuum bottles. Capital, 
$25,000. Incorporators: F. H. Decker, 


Helen Bell Decker and Louis J. Stillings. 


New York Piano Stool & Mfg. Co., 
Washington, D. C.; piano stools. Cap- 
ital, $25,000. Incorporators: W. Tonk, 
E. G. Tonk, New York City, and F. A. 

Washington, D. C 


Scheurmann, 
The J. C. Hopkins Mfg. Co., Cincinnatl, 
Ohio; shoes, gloves and similarly related 
articles. Capital, $10,000. Incorpora- 
tors: William S. Marx, Joseph Ginsburg, 
John C. Hopkins, Louis Runkel and 
Max Strauss. 
The W. C. 
nati, Ohio; 
bakers’ tools, 
Capital, $10,000. 
Cc. Weidling, Caroline 


Wiedling Mfg. Co., Cincin- 
woodwork and specialties, 
fixtures and implements. 
Incorporators: William 
Weidling, D. B. 








Meyer, W. A. Meyer and F. W. Weiss- 
man. 
FoRTHCOMING MEETINGS 


American Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. W. W 
Corse, Secretary, Buffalo, N. Y. 


American Foundrymen’s Association. 
Annual convention, Buffalo, N. Y., Hotel 
Statler, Sept. 24, 25, 26. Richard Mol- 
denke, Watchung, N. J. 


Fall convention National Machine Tool 
Builders’ Association, Oct. 16-18, Hotel 
Astor, New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, — 

ew 


retary, 29 West Thirty-ninth St., 
York City. 
American Society of Mechanical En- 


xrineers. Monthly meeting first Tuesday. 
alvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 
 & 


Foundrymen’s Associa- 
meeting second Wednes.- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ 


New England 
tion. Regular 


and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 


Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
ee 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 
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WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“* Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week's issue. Answers 
addressed to our care, 505 Pearl 


St.. New York, will be forwarded. 
No information given by us regérd- 


ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
pan No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
rositicns. 





MEN WANTED 


Connecticut 
MECHANICAL DRAFTSMAN with 3 or 


4 years’ experience in general mill en- 
gineering, position permanent. Apply 
to Engineering Dept., American Thread 


Co., Willimantic Mills, Willimantic, Conn. 
Delaware 
DRAFTSMAN AND DESIGNER, ffrst 
class, one accustomed to heavy machine 
tools preferred; state age, experience 
and salary expected; also give refer- 
ences. Box 816, Am. Machinist. 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Il. 

GENERAL SUPERINTENDENT, famil- 
iar with small automatics, such as guns, 
typewriters, sewing and addressing ma- 
chines; not over 50; will make contract 
on result basis; must have handled over 
1000 men; give complete description of 
personality, education and experience. 
Box 767, Am. Machinist. 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; miles from Chicago. 
David Bradley Mfg. Works, Bradley, Il. 

° Iowa 

SUPERINTENDENT to run flourishing 
and prosperous factory in Middle West, 
Knowledge of stamping press operations. 
painting, varnishing, etc. necessary 
Must be man of good executive ability’ 
capable of handling one hundred or more 
investment if 


men. Opportunity for 
wanted; not necessary if not wanted. 
Give references, age, experience, etc. 


Familiarity with labor conditions existing 
in Middle West preteeree Exceptional 
opportunity for the right man. Box 753 
Am. Mach. 

Maryland 

preferably experienced in 
sale sand-blast equipment, dust col- 
lectors, blowers and air compressors; 
unusual opportunity with steady employ- 
ment and good earnings for wide-awake, 
clean-cut, sober, Al man, of good address 
and appearance; demonstrated ability, 
integrity and good habits; state fully 
education, training, places and periods 
of employment, duties, territory, age and 
nationality: correspondence confidential. 
Address “Manufacturer,” Box 729 Am. 


Machinist. 
Massachusetts 
TOOL AND DIE MAKERS, experienced 
on high-grade interchangeable work. 
a P. O. Box No. 1332, Pittsfield, 
ass. 


DRAFTSMEN—Men with electrical or 
mechanical experience’ also men wanted 
with tool-designing experience. Chief 
Draftsman, General Electric Co., Pitts- 
field, Mass. . 

FOREMAN, capable of handling 15 
men on drills and milling machines on 
medium and light machine tool and en- 
gine work: also man to take charge of 
tool and supply room and keep accurate 
records for same. Box 730, Am. Mach. 

MAN to take charge of small tool, jig 
and: machine tool designing for spring 
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and-*wire manufacturing concern; must 
be capable of small coil and flat spring 
designing; give references and experi- 
ence, together with salary expected in 
first letter. Box 789, Am. Machinist. 
Michigan 

MACHINISTS, lathe hands, Gisholt op- 
erators, drill press hands, milling ma- 
chine hands and assemblers for night 


work in gasoline engine factory. Box 
818, Am. Machinist. 
PAINT SHOP FOREMAN on gasoline 


engine work; must be thoroughly com- 
petent to oversee the painting of gaso- 
line engines in all its stages. Box 78S, 
Am, Machinist. 


New Jersey 

TOOL DESIGNERS. Apply 
Wheeler Co., Ampere, N. J. 

DRAFTSMAN, competent to design 
jigs, fixtures, dies, etc.; man having shop 
experience preferred. Box 792, Am. Ma. 

MECHANICAL DRAFTSMAN—Design- 
ers, detailers and tracers; state exper}- 
ence and salary expected. Hall Printing 
Press Co., Dunellen, New Jersey. 

FOREMAN, general machine shop, first 
class on tool and special machinery; un- 
usual opportunity for high grade man; 
state experience, age, references and 
salary expected. Box 803, Am. Machinist. 

DESIGNERS AND DRAFTSMEN on 
automatic machinery, tools, jigs and fix- 
tures for small interchangeable parts; 
applications wanted only from first-class 
men in this line; 44-hour week and 
permanent positions. Box 781, Am. Mach. 

New York 

TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 

DRAFTSMAN—By a Brooklyn manu- 
facturing Company; a yeung man with 
good education and some experience on 
jigs and fixtures; state experience and 
salary expected. Box 794, Am. Machinist. 

OPERATOR — First class horizontal 
boring machine operator on accurat- 
work. Permanent position and good op- 
portunity for first class man. State ex- 
perience, age and wages expected. Box 
755, Am. Mach. 

MACHINISTS OR TOOL MAKERS, ex- 
perienced, for new and repair work on 
machinery and tools; men experienced 
on valve work preferred; good wages 
and steady positions for right men; state 
if married or single, and if at present 
employed. Box 763, Am. Machinist. 

MACHINIST, reliable steady man fora 
permanent position to supervise, repair 
and adjust equipment for small manu- 
facturing establishment in Brooklyn, 
manufacturing wire specialties; only 
general mechanical experience needed. 
Address, stating age, salary desired and 


Crocker- 


full particulars to “Workington,” Box 
809, Am. Machinist. 
Ohio 
DRAFTSMAN, experienced, for me- 
chanical details on electric cranes. The 


Toledo Bridge & Crane Co., Toledo, Ohio. 

TOOL DESIGNER, .first class, familiar 
with threading machines and automatic 
machinery. Good salary and permanent 
position for the right man. Address, 
Chief Engineer, Youngstown Sheet & 
Tube Co., Youngstown, Ohio. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass pottehere, buffers, finishers, 
millwrights, ammermen and  bilack- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 

Pennsylvania 

SCREW MACHINE FOREMAN, first- 
class, familiar with 23” Cleveland ma- 
chines. Rate S5c. per hour. Box 726, 
Am. Mach. 

FOREMAN for machine shop; one who 
thoroughly understands engine repairs; 
state age, experience and salary wanted. 
Box 806, Am. Machinist. 

RATE SETTER—Experienced on type- 
writer and adding machine work familiar 
with the Tavlor system, state age experi- 
ence and salary. Box 761, Am. Mach. 


OPERATORS, automatic screw ma- 
chine, first-class, familiar with 23” 
Cleveland machines. Rates 37}c. to 40c. 
per hour. Box 724, Am. Mach. 


DRAFTSMAN, experienced in design- 
ing machines for working wood; must be 
good, practical man; state experience, 
salary expected and when available. Ad- 
dress Box 534, Williamsport, Penn. 

MACHINE TOOL DESIGNER, experi- 
enced, only first class men accustomed 
to the designing of standard machine 
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tools need apply; state age, experience 
and salary expected. Box 791, Am. Ma. 

OPERATORS—Gridley, Brown & Sharp 
and Acme automatic screw machine op- 


erators, Potter & Johnston semi-auto- 
matic lathe operators. Apply at Em- 
ployment Department, Westinghouse 


Electric & Mfg. Co., East Pittsburgh, Pa. 


DESIGNER, who has had some years’ 
experience on metal drilling machinery 
and jigs and fixtures for same; must be 
capable of newer special drilling ma- 
chines and improving existing designs; 


state age, experience and salary. Box 
728, Am. Machinist. 
INSTRUCTORS in mechanical engi- 


neering and mechanical drawing at an 
Eastern institution; applicants must be 
graduates of technical schools, prefer- 
ably with one or two years’ practical ex- 
perience; give full details of education, 
experience and salary expected. Box 
772, Am. Machinist. 

DRAFTSMAN—A first class all around 
hustling draftsman capable of designing 
heavy machinery and having sufficient 
structural work to design simple build- 
ings, pipe supports, girders, etc. One 
with shop experience preferred. Ad- 
dress, giving age, nationality, detailed 
experience, references and salary ex- 
pected. Box 750, Am. Mach. 

OPERA'TORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
ty pe casting and YY machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention oe er. Lanston 
Monotype Machine Co., Philadelphia. 


Rhede Island 

TOOL DESIGNERS—Several A-1, who 
have had long experience in the design- 
ing and drawing of high class jigs-and 
fixtures, from the economical and inter- 
changéable production of duplicate parts 
for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 
junior draftsmen need apply. Apply 
Taft-Peirce Mfg. Co., Woonsocket, R. IL. 

Virginia 

FOREMAN—Live, uprodate, to manage 
machine shop of electric motor manu- 
facturing plant, employing fifty hands; 
only man familiar with this class of 
work need apply; to man of proper 
qualification a steady position with good 
prospects is offered; state age, experi- 
ence, salary expected and when avail- 
able. Box 808, Am. Mavninist. 

Foreign 

TOOL MAKER for St. Petersburg, 
Russia, first class, on high grade ma- 
chinery; one experienced in making tools, 
jigs and fixtures for Cleveland automatic 
and Warner & Swasey turret machines, 
one who speaks German or Russian 
language preferred; works enlarging, 
may become department superintendent 
if capable of handling men. Write full 





details, giving experience, references 
and salary expected, Pneumatic Tool 
Co., St. Petersburg, Russia. W. F. Mc- 


Coil, superintendent, formerly with Mer- 
genthaler Linotype, Brooklyn. Noiseless 
Typewriter Co., Middleton. General 
Electric, Lynn; American Optical Co. 


Positions WANTED 


Illinois 
DESIGNER, familiar with metal work- 
ing machinery and dies, tools, jigs and 
fixtures for getting good goods at very 
low cost. Box 811, Am. Machinist. 


SUPERINTENDENT, or opening where 
a first class executive, systematizer and 
practical producer can work up: ten 
years’ experience on production meth- 
ods, etc., now employed asa superintend- 
ent, desire change Jan. 1; age 32. Box 
802, Am. Machinist. 

SALESMAN, thorough practical me- 
chanic, estimator, draftsman, engineer 
of modern manufacturing methods, en- 
ergetic ,tactful, possess good sound judg- 
ment and competent to handle a propo- 
sition on a business basis, want posi- 
tion as salesman for machinery tools or 
manufacturing equipment; age 32. Box 
814, Am. Machinist. 


Iowa 
SUPERINTENDENT AND ENGINEER, 
now chief engineer and factory manager 
of large Western concern, employing 
sixteen hundred men, building machin- 
ery and implements, such as gas trac- 
tors, gas engines, etc.; fully conversant 
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with uptodate shop practice and eco- 
nomical production; made a saving of 
$150,000 inside of eighe months, by eco- 
nomical management; open for engage- 
ment November 15. If interested, com- 
municate with Box 787, Am. Machinist. 


Massachusetts 
MECHANICAL ENGINEER, expert 
practical designer with natural inven- 


long experience on power, 


tive ability, 
highly recom- 


buildings and machinery, 


mended by past employers. Box 815, 
Am. Machinist. 
MANAGER—tTechnical graduate, age 


28, six years’ experience, four as shop 
apprentice, salesman, correspondent, and 
assistant factory manager; two years as 
industrial engineer in cost, production, 
organizing and executive work, desires 
position as manager of a small manufac- 
turing business handling machine work 
in quantity; all-round experience, energy 
and personality insure results; write me 
for references and interview. Box 780, 
Am. Machinist. 
Michigan 

TOOL ENGINEER, practical and tech- 
nical, wishes to make a change; several 
years’ experience as designer of practi- 
cal tools and special machinery for the 
economical production of automobile 
parts; exceptionally good at _ selecting 
and standardizing steels, small cutting 
tools and general factory equipment; a 
money saver. Box 769, Am. Machinist. 

New Jersey 

SUPERINTEN DEN T—Thorough 
knowledge of factory management—me- 
chanical, technical and production, Long 
experience, high grade production at low 


cost. Box 734, Am. Mach. 
New York 

MECHANICAL DRAFTSMAN, various 
experience, wishes position. Box 796, 
Am. Machinist. 

MECHANICAL DRAFTSMAN, practi- 
cal, experienced, wants position. Box 
800, Am. Machinist. 

MECHANICAL ENGINEER, young 


German, greduated mechanical institute, 
Germany. Box 795, Am. Mach. 
DRAFTSMAN, mechanical, 4 years’ 
shop and office experience, with techni- 
cal education. Box 810, Am. Machinist. 
ENGINEER OR ASSISTANT to chief 
engineer by a technical man of 15 years’ 
experience in design, construction and 
manufacturing. Box 774, Am. Machinist. 


FOREMAN, 26, experienced in manu- 


facturing, assembling, inspection of 
small interchangeable parts, intricate 
machinery, apparatus. Box 807, Am. Mach. 

DESIGNER, superintendent or  pro- 
duction engineer; rare ability designing 
labor saving machinery; age 32; salary, 
$1800; highly recommended. Box 801, 
Am. Machinist. 

FOREMAN of toolroom or manufac- 
turing department; A-1 mechanic; thor- 


oughly competent; 18 years’ experience, 
uptodate on all kinds of tools; best of 
references; location anywhere. Address 
" D. S.,” Box 797, Am. Machinist. 
DRAFTSMAN—Young man, 28, tech- 
nical education, shop and drafting ex- 
perience, accurate and reliable, familiar 
with interchangeable manufacture, de- 
sires engagement as draftsman or exec- 
utive in shop. Box 813, Am. Machinist. 


EXPERT MECHANIC with technical 
education and broad experience, designer 
of special tools and automatic machin- 
ery, mavens held executive positions suc- 

r 


cessfully om foreman to superintend- 
ent, desires responsible situation after 
Sept. 15. Box 765, Am. Machinist. 


DESIGNER AND ENGINEER, gradu- 
ate, age 34, highly successful in develop- 
ing and originating special automatic 
mach'nery, fine devices, tools, fixtures, 
etc., Open for responsible place; may 
consider position of sales and erecting 
engineer on special machinery. Box 
817, Am. Machinist. 

WORKS MANAGER or general super- 
intendent, 19 years’ experience on auto- 
mobiles, typewriters and firearms; expert 
on rapid production by time study ana 
bonus methods; first class designer of 
equipment for interchangeable manufac- 
ture: thorough mechanic; best of refer- 
ences. Box 799, Am. Machinist. 


MECHANICAL ENGINEER wants po- 
sition of responsibility: twenty years’ 
practical shop experience; for the past 
seven years have held such positions 
as general foreman, chief draftsman and 
chief engineer; expert as a designer and 
builder of special and automatic ma- 
chinery and complete equipment for in- 
terchangeable manufacture of firearms, 
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typewriters and other light mechanisms; 
engaged at present, but desire a change 
for broader experience; best of refer- 
ences furnished. Box 790, Am. Mach, 
Ohio 

ASSISTANT SUPERINTENDENT by 
mechanical engineer, graduate, 29; seven 
years’ experience as designer in various 
lines of machine tools and special auto- 
matic machinery; competent tool de- 
signer; shop experience; well posted on 
modern manufacturing methods; execu- 
tive ability. Box 812, Am. Machinist. 


Pennsylvania 

DRAFTSMAN, mechanical, with shop 
practice, age 25, will accept responsible 
position anywhere as a designer; ex- 
perienced on machine tools and general 
machinery; wages, $20. Box 793, Am. Ma. 

MECHANICAL ENGINEER, designer 
and superintendent, experienced special 
and automatic machines, tools, jigs and 
special fixtures, automobile and gasoline 


engine experience, wishes to make 
change. Box 798, Am. Machinist. 
Rhode Island 
YOUNG MAN, 30 years old, single, 


American born, French and English par- 
ents, speak French and English fluently, 
also some Spanish; good executive abil- 
ity, sound mechanical experience; ten 
years in electric railway work, five of 
which as assistant superintendent: two 
years as consulting engineer for manu- 
facturing company; at present with auto 
manufacturing company inspection de- 
partment; location immaterial, but dem- 
onstrated ability must be rewarded; ret- 
erences at past and present employers. 
Address P. O. Box 1039, Providence, R. I. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 
Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y. 
Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 
Brick factory 10,000 square feet for sale 
or rent, A. J. Brunson, Plainfield, N. J. 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am. 
Machinist. 

Machine work wanted; shop situated 
in textile center. Address “Manager,” 3 
Waite St., Lowell, Mass. 


_For Sale—A second hand 24-in. Pren- 
tiss upright back geared drill; cheap, in 
good order. Box 805, Am. Machinist. 

Mechanical engineer, 10 years’ experi- 
ence wants manufacturers’ agency in 
New York City. Box 764, Am. Machinist. 

Work for 2x24 Jones & Lamson lathes 
and work forautomatic gear cutters want- 
ed. Box 267, Am. Machinist. 


Manufacturers. Do yuu know the pro- 
duction of your plant can be increased 
and the cost of production decreased by 
our modern efficiency system? Write us 
Box “A. ”" Am. Machinist. 

Twist Drills. Sheffield manufacturers 
of special brands of high speed drill 
steel, at present largely used by princi- 
pal European consumers, are prepared 
to cojperate with American firm of twist 
drill manufacturers. Write in first in- 
stance to 535 Sell’s Advertising Offices, 
Fleet St., London, England. 


For Sale—at a bargain—modern ma- 
chinery manufacturing plant; fine con- 
dition; two railroad connections; suit- 
able for manufacturing tools, pumps, 
compressors, engines, etc.; part of pur- 
chase price can be carried on mortgage 
or owner would consider retaining part 
interest in satisfactory business. John 
M. Holton, Room 710 Commonwealth 
Bldg., Philadelphia, Penn. 

Gear jobbing shop, practical mechanic, 
expert in all kinds of cut gears, desires 
to meet party willing to finance him in 
opening a small plant; at present en- 
gaged as foreman in large plant; an un- 
usual opportunity for some honest man 
wishing to engage in a legitimate and 
lucrative business; experience unneces- 
sary; references given as to character 
and ability. Box 786, Am. Machinist. 

We solicit correspondence with par- 
ties requiring stamped metal work, 
small brass castings or patented articles 
to be manufactured in quantities: our 
factory is thoroughly equipped for light 
manufacturing, especially in the line of 
intricate devices similar to adding or 
computing machines, automobile speedo- 
meters. etc. Address Grant Rapids Brass 
Co., Grand Rapids, Mich. 
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Talks With Our Readers 


By The Sales Manager 


‘*The castings for these were to be fur- 


“Yes,” said my friend the Purchasing 
Agent, “its a great thing to be prepared.” 


“You remember my showing you our 
card index of ads and telling you what an 
influence it had in training our young men 
for responsible positions in this and other 
departments? Well, something happened 
just the other day that gave a rather 
spectacular exhibition of another of its 


good sides.” 
‘‘What was that?’ I inquired. 


“Why it came up in connection with a 
big contract we have just taken for the 
Blank company. I got in half an hour 
late the other day at the meeting of the 
executive committee and found them just 
saying the last sad rites over the corpse 
of the proposal. You probably know that 
while the Blank company is getting its 
new plant constructed a great deal of the 
Their 


business has expanded so fast, during the 


shop work has to be farmed out. 


past two years, that they haven't half the 
facilities they need; so they are con- 
centrating on certain parts and having 
the 


contracts they were offering us ran into 


others made outside. The season 
thousands of- dollars, with the probability 
that it would be raised during the year.” 
taking 


‘What from 


it?’’ I asked. 


prevented you 


“Well at first there seemed to be nothing 
to prevent and we had been feeling good 
over the accession of this ‘filler’ to our 
regular work. Our lighter tools in two 
of the shops could apparently be made to 
take care of it, by crowding them a little 
or running two shifts, and, on an ordinary 
time basis, with the full burden added, 
there seemed to be an exceptionally good 


margin of profit.” 


‘When I came to the meeting of the 
executive committee, however, Mr. Pace, 
our general superintendent, declared that 
he had found a ‘joker’ 
tions, which 
different 


in the specifica- 


included certain parts of 


shapes, including 


made of manganese steel 


cylindrical, 
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nished us by an Eastern concern, but we 
had to machine them, and of course such 
manganese steel can’t be machined with 
a cutting tool; it has to be ground.”’ 


“That, Mr. 


where we were lame. 


Pace pointed out, was 
What grinding 
machines we had were fully occupied and 
not adapted, anyway, to that class of 
work. Furthermore, he figured out that 
by purchasing additional grinding ma- 
chines better fitted for the service we 
would still come short of making a profit 
on the entire job, owing to the extra 


men and time necessary for the work. 


“‘Nobody was prepared to dispute him, 
and as I said, they were just getting ready 
to toll the bell when I came in.”’ 

“Our General Manager turned to me 
and said: ‘Will, its too bad, but we've 
got to let that contract go. I’m sorry the 
work you put in trying to land it for us 


hasn’t been of any use after all.’ 
““*Why not?’ I asked.”’ 


“Then Pace sung the requiem again; 
but before he got to the last note I in- 
‘Hold on,’ I said, ‘Aren’t 


there grinding machines that will handle 


terrupted him. 


the work at considerably less expense 


than you’ve figured?’ 


***No,’ he affirmed, ‘I don’t think there 
are, not with all those different and un- 
usual shapes. This is the first season the 
Blank company has adopted manganese 
steel and they haven’t any such equip- 


ment themselves.’ ”’ 


“*Well,’ said I, ‘that may be true; but 
I have the impression that I saw an ad- 
vertisement not long ago bearing on very 
I'll have 


my index brought up and see what we 


much the same sort of thing. 


can find.’ 


“So I telephoned down to my office and 
had them bring up the cards indexed 
‘Grinding Machines-Automatic.’ Finger- 
ing these through I soon found the one 


that I wanted and asked for the adver- 


’ 
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tisement file to which it referred. Pulling 
out a sheet and handing it to Pace I 
asked him what he thought of the ma- 
chines described.” 


“He caught on in a minute. ‘By George!’ 
said he; ‘I believe that with these grinding 
machines we can do it; it’s queer I never 


knew of them before.’ ’ 


“The meeting adjourned to give him 
time to prepare new figures and when we: 
Our 
profit might not be as large as it had 


came together again he was jubilant. 


looked at first, before he struck the snag, 
but it was ample and would probably 
be bettered in practice, as Pace had 
allowed the shop good leeway for possible 
future obstacles.”’ 


“Was the extra investment for equip- 
ment very large?’ I queried. 


“No,” answered the Purchasing Agent 
“That line of special grinding machines 
cost very little, compared to the amount 
of the contract; and when this contract 
is finished we know where we can get 
more on just as good terms.”’ 


“The best part of it,” he continued, 
“is that we not only bought the grinding 
machines needed for that job but nearly 
twice as many more. We found we could 
get better results with them on a great deay 
of our regular work than from the equip- 
ment we had in service; also that they 
would permit us to put certain hard alloy 
steel parts into some of our machines, at 
relatively small expense, thus increasing 
their wearing qualities and giving us an 
advantage in selling them over our com- 
petitors.”’ 

“And all this came,”’ I said, ‘“‘from keep- 
ing tab on advertised information in such 
a manner that you could lay your hands 


on it any minute!” 


“That’s about. the size of it,’ he as- 
sented. 


* * * 


Only. reliable products can be contin- 
uously advertised. 
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Toolroom Features of aGerman Shop 


Beside its manufacturing shops proper, 
the Allgemeine Elektrizitaéts Gesellschaft, 
Berlin, Germany, maintains a special tool- 
making department consisting of a de- 
signing office and toolroom. r 

Because of the strict division and cen- 
tralization of all not purely manufactur- 
ing operations, the department for tool 
making, and maintenance of the turbine 
shops has to be quite extensive, so that 
out of a total force of 4000 workmen, 230 
are employed here. This large number 
is also partly accounted for by the great 


' By F. Schultheiss 
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and machines of a large German 


The toolroom system, checks 
shop manufacturing turbines. 
A few special grinders and a blow- 
er for hardening high-speed steel 
cutters. Gages, measuring ma- 
chines and gage storing methods. 


























Fic. 3. METHOD OF NUMBERING VARIOUS MACHINES 


variety of the products of a turbine plant. 

In the drafting office of the tool depart- 
ment original ideas are encouraged by 
premiums for good designs. The require- 
ment of interchangeability for all parts 
of the turbines and dynamos calls not 
only for standard interchangeable tools 
for general service, but for many ex- 
pensive special tools, drill jigs, fixtures, 
gages and the like, the maintenance of 
which demands great care. 

All these tools must be easily acces- 
sible to the workman and readily trace- 


similar to them, and to be shown by each 
workman when he draws the tools. This 
system has almost eliminated contro- 
versies. 

The checks received from the work- 
man are laid in the storage place of 
the tool and a loaned tool is easily traced 
in this way, with the aid of corresponding 
marks in front of the various machines 
in the shop, as shown in Fig. 3. 

The existence of special tools or fix- 
tures is brought to the attention of the 
workmen through notes on the working 
drawings, and is also indicated to the 
foremen by suitable lists. 

The toolroom also controls the tools 
for the outside assemblers or erectors, 
such as wrenches, hoists, jacks and the 
like, so that a complete assortment, tested 
and in good order, is available at all 
times. Each month there is a general 
return to stock of the loaned tools, to re- 
cover those no longer needed and have 
them ready for disposition when required. 





—, 
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THE KIND OF Too. CHEcKs USED 





Fic. 2. 





able to him. Each tool, drawing or gage 
given out from the tool storage-room 
shown in Fig. 1 is accounted for by means 
of checks like those shown in Fig. 2. The 
characters on the check show to what 
factory department the workman to whom 
the piece is loaned belongs, his gang num. 
ber and his individual number. On the 
back of the check the workman has to 
mark in pencil the name of the piece 
checked out, together with his signature. 

Misuse of lost tool checks is guarded 
against by identification checks, stamped 





Fic. 4. AUTOMATIC TWIST-DRILL GRINDERS 


Tools out of order are sent at once to the 
toolroom for repair 


SPECIAL GRINDERS 


The toolroom is provided with a num- 
ber of special grinders to facilitate the 
sharpening of dull tools. Two of the au- 
tomatic drill grinders are shown in Fig. 4. 

Cutters of various kinds for millers, 
gear cutters or other machines are sharp- 
ened on the grinders shown in Fig. 5. 
Other grinders for sharpening side mills, 
spiral mills or doing special work, are 
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Fic. 5. CUTTER GRINDERS 


shown in Fig. 6. It will be noted that all 
of these machines are provided with 
water-cooling or dust-exhaust systems, 
wherever needed. 

THE 

The hardening room, which in many 
works is still jealously guarded because 
of its supposed secret processes, has, 
since the introduction of electric harden- 
ing furnaces, lost much of its mystery. 
The electric furnace facilitates by the 
use of the pyrometer, a regular and cor- 
rect heating, which is the first condition 
for reliable hardening, the second condi- 
tion being uniform cooling, either in 
proper baths or by well regulated air 
blasts. 

A special air-blast machine, used for 
cooling high-speed tools, is shown in Fig. 
7. This machine is self-contained, hav- 
ing its own motor and fan, and is so ar- 
ranged that one end may be used to cool 
the tips of lathe or planer tools, and the 
other end so that a milling cutter may 
be placed on a stud and rotated, while 
cooling, by two blasts placed at an angle 
to the teeth. 


HARDENING ROOM 


ACCURATE GAGES 

The construction of turbo-generators, 
with their accurate execution and inter- 
changeable parts, requires a rigidly in- 











Fic, 6. A Group oF GRINDERS 


spected outfit of measuring tools. With 
the aid of a Reinecker measuring ma- 
chine, and with proper attention to tem- 
perature, exceedingly accurate inspector’s 
gages may be made by comparing with 
master standards. 

Some of the gages and the measuring 
machine are shown in Fig. 8, while in 
Fig. 9 is shown a Pratt & Whitney meas- 
uring machine used for testing pin gages. 
Larger pin and snap gages are measured 

















Fic. 7. MACHINE FOR COOLING HIGH-SPEED 
STEEL TOOLS 
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Fic. 8. REINECKER MEASURING MACHINE AND MASTER GAGES 
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with sufficient accuracy on the slide 
caliper, 16 ft. long, shown in Fig. 10. The 
specially formed jaws of this caliper are 
designed with a peculiar arrangement of 
the measuring surfaces, for measuring 
either pin or snap gages, retaining for 
both cases a zero point in the same po- 
sition, 


STORING GAGES 


When storing gages, care is taken that 
the measuring surfaces are not injured 
by blows or chafing. This is done by 
placing them as shown in Figs. 11 and 
12. As a general thing only fixed meas- 
uring tools or those controlled by the 
measuring room are in use. Adjustable 
measuring tools are employed only by 
the inspection officials for determining 
occasional differences. 

Special care is given to the bolts and 
nuts used in turbine construction. The 
difficulties lying in the production of ac- 
curate threads are partly explained by 
the fact that errors cannot be visibly 
measured by direct means. Aside from 
the inner and outer diameters, which can 
easily be measured, the pitch of threads, 
where errors are apt to occur, requires 
special attention, and for this a half thread 
gage with a length equal to about twice 
the diameter, is used. 





Fic. 9. P. & W. Macuine Usep To Test Pin GAGES 
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EXPANDING REAMERS 


The advantage of suitably constructed 
tools and machines is most apparent 
where good, cheap work has to be done 
by men little skilled in hand work. So, 
for example, in small boring work ex- 
panding or adjustable reamers are of 
service. The smaller reamers, up to 8 
in. in diameter consist, like the well 
known arbors, of a toothed bushing, bored 
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ample, in Fig. 15 is shown a spiral mill- 
ing cutter that smoothly removes steel 
stock in a way resembling the cutting of 
wood, as will be seen from the chips 


produced. 


A special task of the tool shop is in- 
spection of the smallest detail while se- 
lecting and accepting new machines, and 
also a constant and careful maintenance 
of the numerous and varied machinery 
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Bureau of Foreign and Domestic Com- 
merce of the Department of Commerce 
and Labor. In this publication are re- 
printed for permanent reference the no- 
tices of changes in foreign tariffs and 
customs and consular regulations, which 
are published as promptly as possible in 
the Daily Consular and Trade Reports 
for the information of the American ex- 


porters. 











Fic. 10. SIXTEEN-FOOT SLIDE CALIPER 


taper and slotted alternately from one 
end nearly to the other. Sufficient clamp- 
ing is produced by cup-shaped nuts which 
press the bushing both radially and axial- 
ly upon the mandrel, as shown at the 
right in Fig. 13. 

For large bores, tools like that shown 
at the left, working on the scraping prin- 
ciple, have proved accurate, as for ex- 
ample, in the truing of bearing seats for 
bearings that are to be interchangeable 
and must be tight in the saddle against 
oil pressure. 


Too_s TIPPED WITH HIGH-SPEED STEEL 


Owing to the cost of high-speed steel 
it is not advisable to make lathe or planer 
tools entirely of this metal, but it is pref- 
erable to weld small pieces onto shanks 
of Martin steel, as shown in Fig. 14. This 
is possible because the welding tempera- 
ture is approximately that of hardening, 
so that a second heating for the harden- 
ing of the high-speed tip is unnecessary. 

The complete utilization of the cutting 
power of high-speed steel does not al- 
ways depend on unusually heavy ma- 
chines as much as it does on the proper 
curvature of the cutting edge. For ex- 





Fic. 11. METHOD oF StorING SNAP GAGES 





equipment. Fundamental inspection and 
upkeep alone protect the highly organized 


system from the chronic danger of going 


lame by reducing the capacity of the most 
important manufacturing appliances. Up- 
on this, to a great extent, depends the 
condition of the whole establishment and 


its ability to hold its own with competi- 


tion. 








Foreign Tariff Notes 


All changes of any importance in the 
customs tariff or customs regulations of 
foreign countries during the last two 
years are shown in “Foreign Tariff 
Notes,” of which No. 7, with a cumula- 
tive index, has just been issued by the 
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Fic. 14. HiGH-sPEED Tips WELDED ONTO 


CHEAPER STEEL 
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Fic. 12. 


STORING PLUG AND RING GAGES 




































Fic. 13. REAMERS AND SCRAPING TOOL 
three months, undoubtedly furnishes 
on consular reports and official gazettes 
of foreign countries, most of which are 
received by the Bureau of Foreign and 
Domestic Commerce. Notwithstanding 
its modest scope, “Foreign Tariff Notes,” 
which is published about once every 
three months, undoubtedly furnishes 
the most convenient means of reference 
available to American readers who are 
interested in foreign tariff legislation. 
Copies of the seven numbers so far is- 
sued may be obtained from the Bureau of 
Foreign and Domestic Commerce of the 
Department of Commerce and _ Labor, 
Washington, D. C. 








In 1909 in the United States, exclusive 
of Alaska, Hawaii, Porto Rico and other 
outlying noncontiguous territory, 23,682 
operators conducted 27,240 mines and 
quarries and 166,448 petroleum and 
natural-gas wells. This number included 
6958 individuals, 7040 partnerships, 9449 
incorporated companies, and 235 others. 
Of these operators, 19,933 operated en- 
terprises which were productive in 1909, 
while 3749 operators were engaged sole- 
ly in development work. 
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Fic. 15. MILLING 
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Double and Quadruple Rotary Chucks 


The Pratt & Whitney Co., Hartford, 
Conn., has recently developed a line of 
double and quadruple rotary chucks for 
use on their well known surface grinder: 

The double chuck is shown in Fig. 1 
in position on the table of one of its 
grinding machines. This chuck will not 
only grind flat work but will handle con- 
cave work such as saws. The construc- 
tion of the double rotary chuck is as 
follows: 

The base casting A at the front and 
rear has a trunnion bearing B provided 
with a cap C. 

The housings D, for the chucks, are 
provided with half trunnions E, which al- 
low them to be tilted by means of the 
elevating screws J, one of which is shown 
at the left between the housing D and 
the base A. Setscrews J serve to clamp 
the housings when set. 

Inside the half trunnions E are two 
sleeves, the outer one supports the half 
trunnions and the inner one the shaft H, 
which ¢arries the worm which rotates the 
chucks, 

Each chuck is provided with a driving 
wormwheel within the housing and these 
wormwheels engage a single worm on 
the worm shaft H. It will readily be seen 
that, as the chucks when tilted turn on 
the trunnions and the center of the trun- 
nions is also the center of the driving 
worm, the contact of the driving worm 
and wormwheel is the same, irrespective 
of whether either or both the chucks are 
tilted or not. It would be difficult to im- 
agine a simpler mechanism for obtaining 
this result. 

The drive for the rotating mechanism 
is from the shaft at the back and is prac- 
tically the same as that used for the sin- 
gle rotating chuck. This shaft is shown 
at K, in Fig. 2, which gives a clearer 
view of the chuck. Similar reference 
letters are used in both illustrations. The 
rotary tables L are provided with slots 
for driving magnetic or other chucks. 

The quadruple chuck is shown in Fig. 
3. In construction it is similar to the 
double chuck with this exception. It is 
intended for flat work only and for that 
reason the chucks are not made so that 
they can be tilted. In both of these 
chucks ample provision has been made 
for oiling. Ducts lead from large oil cups 
in front and at the rear to the bearings 
and driving mechanism. 

Ever since the Pratt & Whitney Co. 
brought out its vertical surface grinder 
several years ago, the makers have been 
constantly experimenting to, if possible, 
increase and improve the output of this 
highly efficient machine. These experi- 
ments have not only covered various 
methods of handling the work, but there 
has been coéperation with the abrasive- 
wheel makers with a view to improving 
the cutting qualities of wheels. 


By E. A. Suverkrop 











A new line of rotary chucks 
which has been developed in the 
shops of the Pratt & Whitney 





Company for use in connection 
with its rotary surface grinder. 
By their use the production of 
this machine has been doubled 
and quadrupled. 














In making the shop experiments some 
peculiar facts were noted. In grinding 
large quantities of small pieces, it has 
been tried, with fair success, to fut a 
great many of these pieces on the face 
a rotary magnetic chuck. These pieces 
having been placed usually near the 
periphery of the chuck, the pieces 
travel with the chuck and are car- 
ried under the rim of the cup wheel, but 











chuck will be the only one the wheel 
will touch. This thick piece will pass 
under the rim of the wheel twice for each 
revolution of the chuck for a space of 
time dependent upon the length of the 
piece and the speed at which the rotary 
chuck is revolving. It will therefore take 
a proportionate length of time before this 
thick piece is reduced to the thickness 
of the next thickest piece. At that time 
there will be two pieces touching the 
wheel at intermittent intervals. After a 
while a third piece will be in contact 
with the wheel, and so on, until all the 
pieces placed on the chuck have been 
reduced to a uniform height. Then the 
machine will go on grinding all of the 
pieces until the predetermined thickness 
of all of them is reached. 

It should now be borne in mind that 
each one of the pieces placed on the 
chuck is being reduced only at the instant 
each one of them is passing under the 
rim of the wheel. If the chuck is 








Fic. 1. DouBLE RoTArY CHUCK MOUNTED ON VERTICAL GRINDER TABLE 


each piece is not in constant contact with 
the wheel. It is in contact with the 
wheel for only a short duration of time, 
twice for each revolution of the chuck. 
And the anomalous discovery has been 
made by actual experiment that there is 
no saving in grinding several pieces on 
the chuck at once over grinding one piece 
at a time, the single piece being placed 
on the center of the chuck. 

Now in grinding pieces which have not 
been machined, say castings or forgings, 
their thickness will vary. In placing a 
number of these pieces on a rotary chuck, 
the thickest of the pieces placed on the 


36 in. in circumference and 36 pieces, 
about an inch wide, are placed on the 
chuck, the time of grinding given to 
each piece is one-eighteenth of the time 
of revolution of the chuck. The reason 
for it being one-eighteenth instead of 
one thirty-sixth is that the piece is travel- 
ing twice under the rim of the wheel for 
each revolution of the chuck. If the 
chuck is making 120 revolutions a min- 
ute, this equals one-half second to the 
revolution. If each piece is 1 in. wide 
and 36 of them are placed around the 
chuck, the time of contact with the wheel 
for each piece would be one-eighteenth of 
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half a second, but as the wheel rim has 
appreciable thickness, the time of contact 
is, of course, lengthened. If the wheel 
rim is 1 in. thick, this would place the 
time of contact as one-ninth of half a 
second. 
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When a piece of work is placed on the 
center of a chuck and the rim of the 
wheel is passing through the center, the 
wheel is in constant contact with the 
work, consequently, grinds as fast as the 
wheel will allow. If the rim of the wheel 

















Fic. 2. THE DouBLE Rotary CHUCK 




















Fic. 4. GrinpINc Two Concave Saws SIMULTANEOUSLY 


Fic. 5, GRINDING Four 
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is passing through the centers of two 
chucks, with a piece of work on the cen- 
ter of each chuck, it is in constant con- 
tact with two pieces of work, conse- 
quently it will grind twice as fast as 
when grinding on one chuck. If, again, 
the rim of the wheel is passing through 
the center of four chucks and a piece of 
work is placed on the center of each 
chuck, it is in constant contact with four 
pieces, consequently, must grind four 
times as fast as one chuck. If one of 
the pieces is thicker than the rest of 
them, it will, of course, be in constant 
contact with one piece only, but this en- 
ables a wheel to reduce the thicker piece 
faster than if the thicker piece would 
have to pass under the wheel only one- 
ninth of the time of the revolution of the 
chuck. 

In Fig. 4 is shown diagrammatically, 
the abrasive wheel at work on two saws 
held in the double chuck and in Fig. 5 
four gears are being ground in the quad- 
ruple chuck. 








The signs of important changes some- 
times show in unlooked-for places. The 
automobile is said to be rapidly replacing 
the horse on our great Western farms. 
One sign of this can be read on the bill- 
boards along the country roads. A few 
years ago the virtues of Reed’s Gall Cure 
were impressed upon us from every point 
of view. But a change has taken place 
and now the greasy qualities of Reed’s 
Motor Oil are forced upon us with the 
“punch” characteristic of the times. In 
one way there is a real advance in 
all of this, if we accept the truth of the 
oid saying, “An ounce of prevention is 
worth a pound of cure.” The sellers of 
motor oil are exploiting a preventative 
for cylinder galling, while their prede- 
cessors were merely handling a cure for 
horse galling. At the same time it may 
be rather difficult for us to believe that 
an ounce of lubricating oi! will have 


as much effect as a pound of gall cure. 


— i, 
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Gears SIMULTANEOUSLY 
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Management at WatertownArsenal—II 


THE ASSEMBLING CHART 


An assembling chart is shown in Figs. 
15 and 16, beginning with the index which 
divides the articles into groups, divisions 
and sections, each having its symbol and 
showing the page of the assembling sheet 
on which it will be found. 

The particular assembling sheet shown 
is the R. K. 14 T mount for 14-in. turret 
model of 1909, and contains 53 pages, 
only one being shown in addition to the 








The assembling chart which 
divides the articles into groups; 
the job ticket and dispatching 
system, and how they work. 

The way in which the ma- 
chines have been standardized; 
Gen. Crozier’s report on what 
has been accomplished, and the 
cost of making these savings. 








| 














print in front of, or on the shelf holding 
the parts waiting to be assembled, and as 
these parts are received, he checks them 
off. These show all the parts to be used 
in each section or group. 


THE JoB TICKETS AND DISPATCHING 
SYSTEM 


Job tickets are made in triplicate, one 
ticket to be hung on the gang-boss board 
for use by the gang boss, one to be given 





























































































































on 
| 53 Pages. Page 1A. 
Assembling charts for 
= for 14*Turret, Model 1909. RK14T 
| N D E xX containing 
n Index. 
Ex-Order 
RKI4T MOUNT FOR 14” TURRET MOD. 1909 nanan 
Watertown Arsenal. Mass. 
May 17th, 1911. 
t ne 
Von 7 amare 
/ 7 ae / 
SYMBOL GROUPS PAGE DVN SYMBOL DIVISIONS paGe scs\/ SYMBOL DIVISIONS PAGE SCS PAGE BY PAGES 
| T T : 
7 
| AKITA | | Shipper Group, 20] 0 || | RKaatcc} [Recoil Cylinder Div. 4] 3 I BE14TPD | | Door Division, | ° , 1 | lades. 
| kaare J (| | neaatcx] |cradle Division, 6 | o| RK14TPM | | Miscellaneous, 10 | 0 2 | RK.aTy. 
pom, SPREEe GH 5] 31 | resatew! |wiscelianeous, s | o| easerre| Pedestal Division, 9 | 0 3 |RK14TC, RKI4TCCV, RK14TCCN 
; | 
me Senge Stak Grong, ad RK 1aTDD| |Dial Wheel Division | | q | Mactcer, Merete. 
| RKLATE =p 16 | 0 RK14TSM | | Miscellaneous | 27] © 
mee | Friction Coupling Shaftj 13| 0 t RK14TDF) [Frame Division, is | 0 me | ES veorcenaney 
] a S| ae | Lats | Valve Division, 26 | 0 6 | REI4TCK. 
| RK14TG_] | Motor Gear Bracket, | 13] 0 |/8 aci4Ttag |Miscellaneous, 16 ry) ! 7 | RE.6TUS, SREI4TLU, SRK14TLI 
i . o | . s > ond 
RKI4TH.| | Motor Shaft Bearing, | 22 lo = RKLATDA) |Guide Rail Division, i7 | v | RK14TYY | | Yoke Division, . ° @ | RKI4TLT, RK1I4TL 
| | | | » BR . 
| RK14TJ || Hand Elevating Gear =| RK14TDW] |Weight Division, i7| 0 |I 
“| | Bracket Group a3] O] + ++ “|| 9 | RKI4TPD, LEA4TPD, RKIATPP. | 
RK14TK_| | Switch Shaft Group 22 | | | | i. a : lo ii | 
4 , a RK14TLB| |Suffer Division, iv | 0 } 10 | neaerP. 
RK14TL_| | Elevating Group, 8 7s 4 pa 5 ele P 7 | 0 | | | | 
|RK14TLL| |Lower Ball Bearing, 11 | RKI4TR, REI4TJ. 
RK14TM_| | Miscellaneous Group, 28; 0 | — | % 8 0 | 
sz); eo | eaeeeeeten || 12 | REAATLN. 
| RKI4TN_| | Breech Opening Device | — | - iz|o | 
Group, 29 9 z RKI4TLN| |Elevating Nut Division, | i 13 | RK14TF, RE14TG. 
| RKI4TP_| | Pedestal Group, ts a a: | ee Le te 
| | | Py RKI4TLS| [Elevating Screw, | 14 | RKI4TV, RET. | 
| RKI4TR_| | Shaft Extension Group,; 11 O lla = | ° | | 
| AK14TS ' BJector Group el 2 RK1ATLT) |Elevating Transom, | ° 15 | RK14TW, RKAGTA, RKI4TZ. | 
| RKRI4TS_) Gas Ejector up, 4 | . " 
| | RK14TLU) [Upper Ball Bearing, | v - R D. 
RK14TT_| | Tension Carriage Group, 14); 0} | | SECTIONS PAGE 16 | RE14TBD . 
soon | a « | - rT 7] 17 | Mk.erDM, RK14TDR. 
4 | 
| ¢ le a o« | | ~ N 
| nkidtv_| | Vertical Shaft Group, | sa] © ARSENE [Sut Ser Civicten, S)°s cal j Cones, Coates Gad Sas,) ¢ 18 | RKI4TDF, RK14TD. 
, aa ae ° : 
| pki4TW| | Slanting Sheave Brackey 15] 0 RK 14 TNF} pa tion Coupling, 23 | 0 RE 14TCCH Rear Piston Rod Nut, 19 | RRI4TLB, RKLATNRG. 
wkiata| | Bent Sheave Bracket, 1s] o|]/— | #K147Nq [Hollow Shaft, 23 | © j SEAESCCY | PAl2ing Valve, ° 20 | RK14TNRD,REL4TNS,PKI4TNA. 
ae. | See 21 | RKI4TNR. 
RK14TX] | Yoke Group, . 158 eS eee 24 0 22 | RK14TH, RK14TK. 
cies 7 s 23 | RKI4TNF, PH14TNH. 
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index. Fig. 16 shows. the assembling 
chart for the cradle group, filling valve 
section, rear piston-rod nut section, all of 
which can be found on the index. These 
show the number of parts of each -kind, 
the blank spaces before the names of 
the parts being used to show the number 
for the order. 

As fast as the full number is received 
for one complete group, a vertical pen- 
cil line is drawn down the whole col- 
umn at the right, and any break in this 
line indicates that the part or all of the 
required parts have not been received, so 
that the whole group cannot be as- 
sembled. 


It will be noted that the frame 





inclosing the right cradle group at the 
top of the sheet incloses two others, the 
first being marked W.3 and the lower one 
S.3. Directions for assembling are found 
at the right inside the general plane in- 
closing the cradle group. 

The rear piston-rod nut section com- 
prises but two parts and it is noted that 
those parts are assembled on R. K. 14, 
TCC 1N which, when translated, means 
the rear piston-rod nut. 

At the suggestion of the man in charge 
of the stores department for the assem- 
bling room, duplicates of these blueprints 
are made for him and he cuts out the dif- 
ferent groups, tacking this part of the 


15. INDEX TO ASSEMBLY CHART, 14x19 IN. 


to the workman to whom the job is as- 
signed and the third one, which acts 
as an inspection and move ticket, to be 
retained in the planning room until the 
operation described on its face has been 
finished. 

In one corner of the planning depart- 
ment is a double bank of dispatching 
boxes, each compartment representing a 
machine, as shown by the ticket on the 
front in Fig. 14. 

The workman comes to the window of 
the planning department, which is pro- 
vided with an ingenious, self-closing win- 
dow containing a sort of turntable at the 
bottom and a job-ticket box on each side 








MACHINIST 467 


September 19, 1912 AMERICAN 
shown with the cases raised, while the ac- 
cessibility is shown by the lowered case. 
This was built years ago by some genius 


whose identity is unknown. 


These boxes form the dispatching sys- 
tem in the same way that the dispatching 
board is used in some places. They en- 
able the planning department to see how 
the work is going, how many jobs are 
assigned in advance to each machine, 
and to distribute the work assigned to 
any machine in case of breakdown or ac- 
cident to it. 


This was devised by Mr. 
Blundell to prevent an uncomfortable 
draft in the winter months and is ar- 
ranged with a spring underneath so that 
no matter which way the window is 
turned, it will always come back to its 
central position. It can be turned half 
a revolution in order to bring the job 
ticket either inside or outside as the case 


of the glass. 


STANDARDIZING MACHINE TOOLS 


While much work had been done by 
Col. Wheeler toward increasing the out- 
put of the shop by the rebuilding of ma- 


may be. This window is at one end of The condition of the dispatching de- chines, the installation of motors and by 
the dispatching box rack and is shown partment, that is the way in which the other methods, Mr. Barth went at the 
in Fig. 17, while details are given in work is distributed, as shown by these problem in his usual scientific manner 
Fig. 18. boxes, acts as a guide in routing future and devised the two diagrams shown in 


Figs. 20 and 21 which are designed to 
standardize the feeds and speeds of ma- 
chine tools. 


work. This avoids having work held 
up by being assigned to an already over- 
crowded machine; it enables a change in 


How THE TICKETS ARE USED 


When the man who is running machine 
















































































No. 65 or any other similar machine, pre- the routing to be easily made if it is Taking the engine lathe first, we see 
55 Pages. Page 5. 
Assempli charts for 
Mount for 14° Turret, Bod. 1000.RKi4T 
] containing 
Ga a RE LaTC 
1 radle division, r Re . — - Cradle Group, i 
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4 ecoil spring cylinders, rear, 11-€-23¢1 RELATCIM _ S© oylinders, rear, RK14TCIM and front, Rear Piston od Nut Section, RE14TC 
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1 Valve body 11-6-20H Be repcely— £2 Assembling. cv 
1 | guy {MB Pilting valve plug — 11-6-208 RE LETCC2Y oe IRKI4FCCY Do necessary grinding 
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RKI4TCCING 


1 a Rear piston rod nut, 11-6- 
2 Clamp screws, 11-6- RE14TCC2N _| 























Am. Macrinist 


Fic. Parts, 14x19 IN. 


sents himself at the window, he is given 
the job ticket nearest the front of the 
middle compartment of the box assigned 
to his machine. 

The duplicate, which is an inspection 
and move ticket combined, is then laced 
in the front compartment of the box as 
an indication that the work is in prog- 
ress. 

When the workman completes the job 
he returns the job ticket to the window 
and it is stamped with the time of com- 
pletion and sent to the accornting de- 
partment. 


16. ASSEMBLING CHART FOR GROUPS OF TURRET GUN 


necessary to expedite the work and in 
short, gives the planning department a 
bird’s-eye view of the work going through 
the shop. 

In one corner of the cost-accounting 
room is the odd device shown in Fig. 19, 
for keeping the time cards easily access- 
ible and yet out of the way. Five large 
trays are hung from the inclined rack so 
that anyone can be easily pulled down 
at will, remaining in either the up or 
down position, by means of the counter- 
weight. The partitions allow the time 
cards to assume the inclined position 


his method of laying everything out from 
the lineshaft to the feed gearing. A two- 
speed countershaft igused, the slow line- 


shaft pulley being 14 in. in diameter and 
the fast pulley 17'4in. The method of 
figuring the reductions and the conc 


as well as the resulting 
speeds and feeds, the feeds for the va- 


ratios is shown, 


rious combinations being shown in the 
table. The small table at the bottom 
shows the tool pressures due to the 
speed. 


The other diagram shows the gearing 
of a_ vertical boring mill, which is 
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equipped with a three-speed 25-hp. mo- 
tor, the method of gearing being plainly 
shown. Here, too, the speed and feed are 
shown by tables which give the ratio of in- 
crease obtained by the method of gearing. 


THE “BOLT” Room 


One of the most interesting features, 
and one which has been in existence 
many years, is what is known in the shop 
as the “bolt” room. It perhaps might. 
more properly, be described as the ma- 
chine furniture room, in order to avoid 
confusion with the term “bolt” as used in 
the ordinary way; bolt, however, is pref- 
erable because of its brevity. 
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This room is in charge of a young man, 
not necessarily a mechanic, and contains 
a fine selection of planer bolts and straps, 
or clamps, of the usual variety. The 
open, or hairpin, type of strap predomi- 
nates, and all are kept very conveni- 
ently on pegs or brackets according to 
sizes, so as to be easily secured without 
loss of time. 
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18. THE REVOLVING WINDOW 
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Bolts to which the nuts are fitted, are 
also kept in very accessible positions so 
as to be easily selected and secured by 
any machinist who is in need of them. 
These are not checked out as in the case 
of tools, but any machinist can secure 
as many as he needs without a check, 
either by sending a helper for them o1 
selecting them in person. The young 
man in charge of this gathers them in pe- 
riodically as they are no longer needed. 

Before returning them to their proper 
places in the rack, he makes sure that 
they are in good condition for the next 
user, this applying particularly to the 
case of the bolts and nuts. 
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If the nut does not run on the bolt as 
freely as it should, he runs a die over 
the bolt or a tap through the nut, or 
both, as occasion demands. This saves 
all delay at the machine from nuts not 
fitting the bolts or not being free enough 
to be used rapidly by the man at the ma- 
chine. 

Everything which will prevent delay 
at the machine so as to increase its actual 
working time, reduces not only the time 
on the particular job, but also the over- 
head charges on the machine in question. 
In the case of a large planer or boring 
mill, where the cost of the machine is 
heavy, this becomes quite an item. 

A central storage place of this kind 
reduces the number of clamps and bolts 
necessary for the whole shop and makes 
them accessible at all times for any man 
who needs them. It also saves the room 
and the labor of attempting to keep these 
by each machine as is sometimes done. 
The fact that they are readily accessible 
and can be had without checking also 
saves time and has worked out extremely 
well in this case. 

Many are coming to believe that some- 
times the check system has been car- 
ried too far and that it should not be 
applied any more than is necessary to 
keep track of expensive tools, and to in- 
sure their being inspected and in good 
condition before being issued for the 
next job. 


WuHaT Has BEEN ACCOMPLISHED 


Quoting from the report of Gen. Wil- 
liam Crozier, Chief of Ordnance, we find 
the following: 

Mr. Barth’s principal service has been 
the systematization of the general pro- 
cessesof manufacture. Underhis guidance 
we have systematized the method of put- 
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ting work into the shop, so that orders for 
manufacture go from the office to the 
shop with a much more complete arrange- 
ment and supply than formerly of draw- 
ings, specifications, lists of parts, bills of 
material, and orders relating to particular 
parts of the structure to be produced, so 
that the foremen are relieved of much of 
the semi-clerical and other office work 
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We have systematized the care of ma- 
terial in store and the accountability for 
it, so as to insure more frequent and ac- 
curate check of the material on hand with 
the clerical statement of what ought to 
be on hana: We have also systematized 
the methods of caring for machines and 
tools so as to preserve their efficiency 
For example the proper maintenance of 
the condition of the extensive system of 
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of parts for the alteration of 12-in. mortar 
carriages, have been given in compara- 
tively recent years. The first two orders 
were executed before the introduction of 
the improvements summarily and parti- 
ally described herein The average cost 
set of there two orders was $1536.73 
The third order was carried through after 
some little progress had been made in the 
new method, and thx per set .under 


per 


cost 


which they formerly had to do, and for 
for which they are not so well qualified 
and cannot attend to without a neglect 
of oth.r more appropriate duties. 

We have systematized the work of plan- 


it was $1120.32. The last two orders have 
the benefit of most of the improvements 
which have thus far been introduced, and 
under th. was $988.36. 


belting, and the systematic tempering 
and grinding of cutting tools; and we have 
made such improvements in the €« fficien- 


ey of certian machines as to greatly in- these cost per set 






























































































































ning the course of component parts of the crease their output. Another example is found in the case of 
structure to be manufactured through As an example of the last mentioned 6-in. disappearing gun carriages Under 
the shop of the arsenal, so that this course item of improvement, we madesuchchan- an order for three carriages, executed 
shall be regular and orderly, and the ges in the cutters and feeds of a certain under the old system, the cost for each 
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work shall at no time he held through the gear-cutting machine as to increase its carriage was $24,618.31 Under the new 
lack of some component which is not at daily output nearly threefold, and this system, the cost for each carriage, under 
hand when needed, and that no wasteful at a time when it was operating in accor- an order for two, was $18,103.13. This 
effects shall arise through congestion of dance with general practice and to the comparison is, however, not quite accu- 
work at particular machines, or the idle- satisfaction of the skilled workman who rate, since th- first order had to stand the 
ness of other machines or workmen while was employed at it. cost of the patterns, whigh the last or- 
weiting for the assignment of operations The practical effect of these methods at der got the benefit of This cost would, 
which should haves been planned for them the Watertown Arsenal has been a moe- however, not have been nearly sufficient 
in advance terial reduction in the cost of manufac- to overcome the difference in price 
For this purpose there has been in- ture at that place. The most important In the case of the parts for the mortar 
stalled a planning room equipped with manufacturer at the Watertown Arsenal’ carriages, the direct labor cost per set was 
personnel and appliances for the regular are s@a-coast gun carriages, which are reduced from $411 for the first order of 
production of what might be called the large structures, with hundreds of parts, 40 to $275 for the last order, and that of 


the indirect labor and other shop expen- 
ses was reduced from $358 to $332. In the 
case of the 6-in. disappearing gun carri- 
ages the cost of the direct labor was re- 
duced from $10,239 to $6949, and that of the 
indirect labor and other shop expenses 
from $10,263 to $8956. 


requiring many months for completion. 
It is, therefore, impossible to give at this 
time many examples of the decrease of 
cost of production due to the improve- 
ments which have thus far been made, 
but the following ere illustrative: 

Five different orders. each for 40 sets 


time-tables of the thousands of pieces 
which must travel through the pattern 
shop; the foundry, the forge shop, the ma- 
chine shop, and the erecting shop on their 
way from raw moteriai to finished prod- 
ucts, without collisions or unnecessary 
delays. 
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This satisfactory result has been ob- 
tained without lowering the pay of the 


employees or requiring special exertion 
from them. The previous practice at the 
Watertown Arsenal was the same as that 
still followed in practically all machine 
shops, the management of which has not 
yet appreciated the waste that a scien- 
tific study of the usual practice is claimed 
to reveal. 

The principal elements of this waste in- 


cluded failure to appreciate and utilize 
the full and efficient power of machine 
tools; lack of planning, by which ma- 


chines are frequently without work; the 
employment of skilled workmen instead 
of cheaper help to bring work to the ma- 
chines or to procure and grind their cut- 
ting tools, etc. By the establishment of 
specified speeds aiid feeds the work done 
by the machine is increased, and by regu- 
lating the flow of work so that it shall be 
even and continuous to the skilled work- 
men, the latter are able to devote the time 
and labor which they previously expen- 
ded in other ways, to work proper for their 
grade. 

Wage payment is being made by what 
is practically the Halsey premium plan 
on a 50 per cent. basis. Asis usual in such 
cases, the workman receives his regular 
daily rate in any event even if he does not 
perform the work within the time al- 
lowed for it. Whenever he performs the 
work in less time he receives. his regular 
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rate per hour for the time devoted to the 
work, plus 50 per cent. of his hourly time 
for the time he has saved over the time 
set for doing the work. 


THE Net SAVINGS 


Any figures giving savings or expen- 
ses mean little unless we have a proper 
means of comparison. Neither the sav- 
ings of any system nor its cost mean 
anything by themselves. The cost of in- 
stalling the improvements, including the 
system, has been $49,212.64 divided as 
follows: 


NS a $15,478.33 
Cost of making changes in ma- 
chine tools rere Te CTT re 
Cost of procurement of equip- 
ment for forging and grind- 
ing high-speed tool steel and 
for care and maintenance of 
OS ER pT aes . 2,251.95 
Cost of construction of plan- 


17,874.34 


OO a 3 , 2.510,45 
Purchase of storage cases for 

use in storehouse and tool- 

room, including other equip- 

ment required.............. 5,423.63 


Purchase of stock of high-speed 
tool steels........ 

Procurement of furniture, wash 
bowls, etc., for planning 
room. 


673.94 


$49,212.64 
So we have endeavored to secure fig- 


5,000 . 00 
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ures giving both sides of the case and are 
indebted to Col. C. B. Wheeler and the 
department for them. These figures show 
that the total output of the plant for one 
‘year is $312,580.62, that 600 men were 
employed in the shops and 22 in the plan- 
ning and cost departments. 

The additional expense for indirect ser- 
vices and supplies required for the regu- 
lar operation of the system will aggre- 
gate $24,000 per year. 

The cost of expert services must be 
charged, as with superintendence, to non- 
productive labor, leaving nearly $34,000 
charged against the plant with the interest 
going in the overhead charges. Add to 
this the $24,000 per year for the opera- 
tion of the system, and 10 per cent, de- 
preciation on the increased cost of equip- 
ment, and we are confronted with the 
necessity of saving considerably more 
than $25,000 per year in manufacturing 
costs due: to the use of the system. The 
cost for expert services may be charged 
against the time during which it was paid 
out or distributed over a period of years, 
but in any case it must be paid before 
there is any real net to be counted. 








Making T apes and Wooden Rules 


The Lufkin Rule Co., Saginaw, Mich., 
manufactures a complete line of linen 
tapes, steel tapes and wooden or steel 
rules, in all their many forms. This 
article will describe some of the pro- 
cesses of the manufacture of linen rules 
and cases, and of wooden rules. 

Some of the steps in the manufacture 
of the leather cases for linen or steel 
tapes are illustrated in Fig. 1. These 
various steps will be considered in de- 
tail. 


ROLLING AND GLUING’ THE 
SIDES 


BLANKING, 


The disks of leather used for the sides 
are cut from the hide by using sharp- 
edged rings, as shown in Fig. 2. These 
rings are used under the ram of a foot 
press, as shown, the leather being laid 
over a block of wood. Two of the cut- 
ting rings are shown at A and B, and 
some of the disks at C. 

After the disks have been bianked out 
they are run between rolls, as shown 
in Fig. 3, to give them a uniform thick- 
ness. The next step is to coat the flesh 
side of the leather disks with glue, place 
disks of heavy brown paper on them 
and press into forming rings with plugs 
of the proper size. 

A number of forming rings and >lugs 
are shown in Fig. 4. After the disks have 


been pressed into these rings, they are 
dried in an oven at a low heat, for sev- 
eral hours, the result being a shallow, 
paper-lined, leather cup. 





By Ethan Viall 








Details of the making of leath- 
er cases for tapes. How the tapes 
are made, graduated and num- 
bered. 
are divided and numbered. Some 


The way wooden rules 


of the factory features. 




















PIERCING AND EMBOSSING 


When dry, a hole is pierced in the 
center of each cup, the size of the hole 
depending for which half of the case 


over an engraved plate C; then pressure 
is applied, which forces the leather 
down into the sunken letters of the plate. 
A number of embossing plates are shown 
on the storage truck, Fig. 7. Some of 
the plates are made with raised letters 
and designs, which form correspondingly 
hollow designs in the leather. 


TRIMMING 


The edges are trimmed by pressing 
the cup over a faceplate of the proper 
size, against which it is held by means 
of a revolving tailplate operated by a 
hand lever, as shown in Fig. 8, and then 
cutting off the surplus with a back knife 
A. After the edge is trimmed, the holes 
for the sewing needles are marked in 








the cup is intended. The cup to be _ with a star wheel in a holder at B. 
pierced is centered under the punch by The next operation is to cut the hole 
Au Ma 
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Fic. 1. STEPS IN THE PRODUCTION OF TAPE CASES 


placing it in a locating cup over the 
die in a foot press, as shown in Fig. 5. 

The embossing of the name or other 
lettering, is done in a hydraulic press, 
as shown in Fig. 6, the leather cup A 
with a plug B inside of it being placed 





for the tape guide, through which the 
tape is drawn from the reel. This is 
done in the small press shown in Fig. 9, 
the rim of the half case being laid over 
the cutter A, and the wooden ram B 
brought down on it, cutting out a rec- 
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Fic. 2. CUTTING THE BLANKS Fic. 3. ROLLING THE BLANKS 
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tangular piece, as shown at C. The 
flanged rings are pressed in, and clinched 
in a small curling press. The halves are 
then ready to be sewed together, which 
is done by hand, the cases being held in 
a harness maker’s vise, as shown in 
Fig. 10, 

Next the tape guides are pressed into 
the rectangular hole in the edge of the 
case, and clinched in with a pair of spe- 
cially formed pliers having a narrow jaw 
that goes inside the hole, and a wide 
one that fits the outside, as shown in 
Fig. 11. The cases are now ready to be 
varnished and dried, which is done by 
applying the varnish with a brush, as in 
Fig. 12, and then hanging the cases on 
pegs to dry. 


MAKING TAPES 


Owing to the difficulty of buying satis- 
factory tapes, the company has a large 
plant for spinning the thread and weav- 
ing the tapes. This installation will not 
be illustrated or described here, as it is 
simply a special branch of cloth making. 

As the tape comes from the looms 
it is passed through a gas flame to singe 
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Fic. 11. INSERTING THE GUIDES 
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“fuzz,” then it 
sized and starched. Since the sizing 
and starching machines are practically 
the same, only one will be shown and 
described. 

In the machine shown in Fig. 13, the 
tape is fed into the machine at A, from 
where it passes between guide rolls, un- 
der a down in the solution with 
which it is soaked and up _ between 
squeezing rolls, and from them to the 
large drying reel at B. 

The tank, the 
starching solution and the rolls, is made 


off the is ready to be 


roll 
carrying sizing or 


to travel on ways parallel with the axis 
of the reel so as to wind the impregnated 


tape on the reel without overlapping. 
This feeding of the tank is done by 


means of a lead-screw C, which is driven 
by a belt D from the same shaft that 
turns the reel. From these reels the 
tape is run through a calendering ma. 
in Fig. 14, the steam- 
which smooth out the 


chine, shown 


heated rolls of 





Fic. 15. Reets Usep to HoLp Tape 


12. VARNISHING FINISHED CASES 








Fic. 13. TyPpE OF MACHINE USED FOR SIZING AND STARCHING 


dered, the tape is stored in reeis, as 
shown in Fig. 15, till it is taken to the 
printing or numbering department. 


tapes till they have a surface almost like 
glazed paper, which easily takes the sub- 
sequent printing. After being calen- 
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16. AUTOMATIC TAPE-PRINTING MACHINE 
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Fic. 14. TAPE-CALENDERING MACHINE 
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GRADUATING AND NUMBERING 


The narrower widths of tape are di- 
vided and numbered in a small rotary 
printing press, as shown in Fig. 16. The 
division lines and inch figures are 
printed in black from the same wheel, 
but the foot figures are printed in red 
from a cam-operated wheel, which is 
indexed at each revolution of the other 
wheel. As the tape is printed it is wound 
on a belt-driven reel shown at the left. 

The wide tapes, from 5 in. up, are 
printed on a long printing bench, shown 
in Fig. 17, the figures being placed on 
blocks like A, hinged at B, which after 
the figures fre inked, are swung over 
onto the tape which is laid in the channel 
at C. As shown, the printing» blocks are 
guided onto the tape by small blocks 
placed on both sides of the tape channel. 

The inking of the characters on the 
printing blocks is done with a roller D, 
held in the traveling carriage. Ink is 
applied to the roll at intervals with a 
putty knife E from a small box F. Rapid 








Fic. 21. RULE-DRILLING MACHINE AND JIG 








MACHINE FOR PRINTING WIDE TAPES Fic. 18. Woop-RULE NUMBERING AND DIVIDING MACHINE 


and accurate work can be done with this 
printing bench on tapes too wide to be 
handled on the regular printing presses. 


WoopEN RULES 


The blanks for wooden 
worked up in the wood shop in a way 
similar to that of any wood shop doing 
a good grade of work. The ordinary 
one-foot, bevel-edged rule is graduated 
and numbered in an ordinary printing 
press carrying a line of the required 
length and makeup, though a special 
holder is used to present the proper part 
of the rule to the type. 

The longer boxwood rules of a better 
grade have the divisions and figures 
stamped in them in a special machine 
shown in rear view at the left in Fig. 18. 
The steel punches used for dividing and 
numbering are made up in sets, which 
are held in special holders long enough 
to hold the entire set. Two of these 
sets are shown at A and B. 

When stamping a certain 
proper set of punches is placed in the 
machine over the rule to be stamped, and 
the punches are driven down by a single 
tap from a gang of cam-operated ham- 
mers, one of which strikes each punch. 
A few of these hammers, raised so as ‘o 


rules are 


rule, the 


be seen, are shown at C. 
WooDEN SQUARES 


Squares used for cloth measuring are 
made of two pieces of wood riveted to- 
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gether at the proper angle. The way the 


shaped pieces of wood are held in alum- 
inum jigs while being drilled and pinned 
for the corner brace is shown in Fig. 19. 
Two of them, empty, are shown at A and 
B, and one with a square held in place 
by taper wedges is shown at C. The 








Fic. 22. LoG-RULE FINISHING 


corners of the jigs are cut away to allow 
for the drilling and pinning. 


RIVETING AND DRILLING 


These squares are riveted in the type 
of machine shown in Fig. 20, the con- 
struction of which is too plainly shown 
to need. explanation. 

The drilling of the squares and braces, 
as well as other rules, is done by girls 
in small drilling machines like that in 
Fig. 21. In the illustration the machine 
is shown fitted for drilling metal strips 


5. NUMBERING AND DivipING 


on bevel-edged rules, the rule being held 
in a jig A, which slides along under the 
drill, being guided by the strip B. Bush- 
ings are not used to guide the drill in 
this case, as approximate distances are 
sufficient, so only notches are used to 
guide the eye of the operator. The work 
is raised up to the drill by means of the 








LUMBER RULES 
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yoke C, which rests across the knees of 
the operator. 
Loc RULES 


Log rules are made of the best grade 
of straight-grained hickory obtainable. 
They are thin bodied with one end large 





Fic. 23. DivipInc Loc RULEs 


for a handle and the other tipped with a 
metal 7. They are first roughed out by 
hand and are then smoothed up on emery 
belts as shown in Fig. 22. A man hold- 
ing one of the finished rules is shown in 
the background. Their flexibility is ap- 
parent. 

The divisions are made in these log 
rules by means of a steel block having 
sharp ribs across its face. These ribs are 
driven into the wood by a sharp blow of 
a hammer, as shown in kig. 23. One 
group is marked in and then the steel 
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the upper end, so that they may be 
dropped in between two iron bars which 
hold them over gas flames in a furnace 
just in front of the workman. 

A machine for burning the numbers 
and divisions into long lumber rules is 
shown in Fig. 25. The numbers and di- 





Fic. 24. BURNING IN THE FIGURES 
vision lines are held in a long bed A, and 
are heated by gas-flames underneath. The 
rule to be figured is pressed down onto 
the hot characters by means of the roller 
B held in the carriage C, which is fed 
rapidly along by the lead-screw D. 


THE POLISHING ROOM 


Throughout the factory the welfare of 
employees is closely guarded. Fig. 26 
shows the exhaust system used to carry 
the dirt from the polishing and buffing 
wheels. The belts are also run from the 




















as eS 





Fic. 26. 


using the last 
the 


block is slid along, and 
division as a gage for the end rib, 
next group is stamped. 

The divided rules are laid on a bench 
and the figures are burnt in by means of 
red-hot steel stamps as shown in Fig. 24. 
The stamps are held in the jaws of a pair 
of pliers and have a small crosspin near 


PGLISHING WHEELS AND ExHAusT Hoops 


back so that there is less chance of the 
men or the work getting caught in them, 
and also less overhead dust. 

The factory force consists of a large 
number of both men and women, and 
the women go to work 30 minutes later 
and leave 15 minutes sooner in the even- 
ing. This plan gives the women a chance 
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to avoid the worst crowds on the street 
cars and in many ways is a splendid plan. 

A self-serve lunchroom is provided in 
the factory, where employees may ob- 
tain coffee, tea, milk, soup, pies, sand- 
wiches, meat, potatoes and many other 
things at a price barely sufficient to 
cover the actual cost of the food. The 
lunchroom, a part of which is shown in 
Fig. 27, has ample seating capacity for 
all those who wish to eat there, and the 
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in Fig. 28. This halftone also gives a 
partial view of about one-third of the 
factory buildings. 








Squares of Improved Design 
By W. C. Betz 
The squares shown in the first two cuts 


are for die maker’s use. The third is a 
knife-edge of improved, adjustable-blade 




















Fic. 


counter is so arranged that the employees 
may be served in the quickest possible 
time. 

Many of the workmen ride to the fac- 
tory on their bicycles, so a neat storage 
shed has been provided; this is shown 


28. BICYCLE STORAGE 








SHED 


design with the fine adjustment essential 
for accurate setting. 

The square, Fig. 1, has. an adjustable 
blade and a %-in. hole through the stock 
to sight the blade on the die to see where 
it bears. By holding the die to the light 
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and looking through the hole, the high 
spots can be easily seen. 

A tool maker’s ordinary square with 
any number of narrow blades ery to 
any angle desired is shown in Fig. 2. For 
ordinary work a set consisting of blades 
1, 144 and 1'% deg. will be found con- 
venient. Two angles can be ground on 
one blade, one on each edge, but to pre- 
vent confusion one only is desirable. 

An improved knife-edge square with 
a fine adjustment for setting the blade is 
shown in Fig. 3. The part of the blade 
which enters the stock is beveled on the 
inner edge to the same angle as the one 
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Fic. 3 


IMPROVED SQUARES 


on the screw and is adjusted by the two 
screws to bring the blade at right 
to the stock. 


angles 








In 1909 the value of coal sold as such 
and of the coke produced at the mine 
amounted to $577,142,935, of which an- 
thracite contributed $149,180,471 and 
bituminous $27,962,464. Petroleum and 
natural gas came next with a product 
valued at $185,416,684. Other industries 
contributing over $10,000,000 worth of 
product, with the value of their products, 
Copper, $134,616,987; iron, $106,- 
947,082; gold and silver, $94,123,180; 
lead and zinc, $31,363,094; limestone, 
$29,832,492; granite, $18,997,976; phos- 
phate rock, $10,781,192. 


were: 
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Repeated Stress Testing of Metals* 


In making a repeated-stress test be- 
yond the elastic limit, two methods im- 
mediately suggest themselves. One is 
to use a constant deflection; and the 
other a constant load, allowing the de- 
flection to vary according to the kind 
of material. If a “quality factor” is to 
be obtained for comparing different 
steels it is evident that the unit-stress to 
which the specimen is subjected and also 
the deflection which it receives should 
be taken into account. When the load 
is kept constant it is evident that both 
the unit-stress and the deflection would 
vary for different steels. A load, also, 
which could be used for a special alloy- 
steel might be altogether too large to 
use for a steel with a low yield-point. 

In the case of a constant deflection, if 
the unit-stress to which the specimen is 
subjected can be determined, it will be 
possible to compare various steels no 
matter how much their yield-points may 


By J. B. Kommers 








Testing materials to obtain 
their yield-point under repeated 
stress. A proposed quality factor 
and a suggested standard form 
of test, with results for various 




















materials. 
J 
*Paper presented at the Sixth Con- 
xress of the International Association 


for Testing Materials. 


deflected the same amount, the unit-de- 
formations at similar points near the 
outer fibers were the same. The exper- 
iments showed also that the relation be- 
tween unit-deformation and_ deflection 
was a straight line having the same 
slope both within and beyond the elastic 


cally. The unit-stress to which a speci- 
men is subjected could be exactly de- 
termined, therefore, if a tension or com- 
pression stress-deformation curve of 
each material were available, by simply 
reading off this curve the stress corres- 
ponding to a unit-deformation of 0.0132 
in. per inch. 

In the absence of a stress-deformation 
curve the unit-stress may be approxi- 
mately determined by the following 
method: It is evident that for a con- 
stant unit-deformation of 0.0132 in. per 
inch, the particular unit-stress of any 
steel is dependent first upon the yield- 
point of the material. It is also evident 
that the amount by which the stress ex- 
ceeds the yield-point will be approxi- 
mately inversely proportional to the 
ductility. The ductility is probably best 
determined by the per cent. of reduc- 
tion of area, and a value of 70 per cent. 
could be taken as representing the most 
ductile steel. If then, a material had a 
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Fic. 3. RELATION BETWEEN PER CENT. OF PHOSPHORUS AND 
CYCLES OF RUPTURE 
unit-stress can be determined approxi- In the Landgraf-Turner machine a de- 


mately. 

Experiments were performed on steel 
bars 1x2 in. in cross-section, supported 
at the ends over a span of 42 in., and 
loaded at the third-points to produce a 
constant bending moment between the 
loads. Deformation measurements were 
made at the four corners over a gage 
length of about 9 in.; and deflections 
were measured at the center of the beam. 
The dials used for these measurements 
read to 0.0001 inch. 

The results showed that when two 
Steel beams of like dimensions, but hav- 
ing radically different yield-points, were 
stressed beyond the elastic limits and 


flection of 0.237 in. would be required to 
stress a material to 250,000 Ib. per 
square inch and assuming a straight-line 
relation in the stress-deformation curve. 
It is evident, therefore, that a deflection 
of 0.375 in. would stress all ordinary 
steels beyond their elastic limits. From 
the fact, mentioned above, that there is 
a straight-line relation between deflec- 
tion and unit-deformation, even beyond 
the elastic limit, it follows that for a de- 
flection of 0.375 in. a specimen 0.375 in. 
in diameter would suffer a unit deforma- 
tion of 0.0132 in. per inch at the grips. 
And this would be true of all steels even 
though their elastic limits differed radi- 


0.05 


010 
Phosphorus, Per Cent. 


Fic. 4. RELATION BETWEEN PER CENT. OF PHOSPHORUS AND 


QUALITY FACTOR 


ductility of 20 per cent., the unit-stress 
to which the material would be subjected 
would be the yield-point plus 
70 — 20 |, 50 
70 70 
times the difference between the ultimate 


and yield-point stresses. 


CHECK OF THE UNIT STRESS 


This method of determining the unit- 
stress was checked by experiment by 
obtaining the tension stress-deformation 
curve of two steels whose yield-points 
were respectively 45,000 and 90,000 Ib. 
per square inch. The first or more duc- 
tile material checked within 5 per cent., 
and the other checked almost exactly. 
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While the exactness of this approximate 
method of calculating the unit-stress de- 
pends upon the particular deflection 
used, it is evident that for a deflection of 
0.375 in. the method gives good results. 

The “quality factor” used in the fol- 
lowing experiments was the product of 
the unit-stress to which the specimen 
was subjected (calculated as above ex- 
plained) multiplied by the number of 
cycles required for rupture, and divided 
by 10,000. Dividing by 10,000 elimi- 
nated all but about four significant fig- 
ures. 

In determining specifications for a 
standard test it is evident that a deflec- 
tion should be chosen which is larger 
rather than smaller than 0.30 in. A de- 
flection of 3 in. was chosen because 
this seems to give uniform results and 
requires but a short time for a single 
test. For ease of observation and man- 
ipulation an average speed seemed most 
suitable, and therefore a speed of about 
300 cycles per minute was chosen. An 
amount of impact seemed desirable so 
that the specimen would rupture soon 
after “weakening,” inasmuch as this is 
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The first ten specimens are a series of 
alloy steels, most of them used in the 
automobile industry. These were ob- 
tained from various automobile and steel 
companies as shown in the table. The 
experience of manufacturers has shown 
these steels to be especially adapted to 
withstand hard service, and if the quality 
factor as determined by the proposed 
standard test is of any value it should 
show relatively high results for these 
steels as compared with ordinary carbon 
steels. Specimens 11 and 12 are ordi- 
nary cold-rolled steel and are given as 
samples of ordinary steel. Specimen 11 
had been annealed at a red heat, but 
specimen 12 was tested as_ received. 
The high quality factors for the alloy 
steels are notable. 

Specimens 13 to 17 give results on 
steel shafting received from the Mitchell- 
Lewis Motor Co. Specimen 13 was cut 
from a shaft which had been broken in 
service. Specimens 14 to 17 were from 
similar shafting but were submitted to 
various heat treatments. These steels 
also show uniformly high results for the 
quality factor. 





Per | Per | Per Per Per Per 
No Per cent. | cent.| cent. /c'nt.| Per cent cent cent cent Remarks 
; P 8s Ni Cr ‘a Mn Si 
l 0.24 0.008 0.021'3.52 1.67 0.33 0.28 Pierce-Arrow Motor Co 
2 25 +°.35 3.5 Day ton Motor Car Co 
3 25 +°.35 3.5 Dayton Motor Car Co 
Chrome Nickel Steel Dayton Motor Car Co 
4 0.20 0.90 0.18 35+°.40 Vanadium Sales Co. of America 
5 0.45 1.10+°1.25 0.18 80 +°.90 Vanadium Sales Co. of America 
6 0.46 0.009 0.013 1.22 0.16 0.90 0.18 Halcomb Steel Co 
7 0.50 0.009 0.009 2.02 0.98 0.46 0.15 Halcomb Steel Co 
8 0.50 |0.015 0.77 0.83 0.41 Halcomb Steel Co 
0.30 0.90 0.17 0.72 United Steel Co . 
iv 
11 
12 Low carb 3.5 Mitchell Lewis Motor Co. 
13 Low carb 3.5 Mitchell Lewis Motor Co 
14 Low carb 3.5 Mitchell Lewis Motor Co 
15 Low carb 3.5 Mitchell Lewis Motor Co 
16 Low carb 3.5 Mitchell Lewis Motor Co 
17 0.10 0.019 0.035 0.44 Carnegie Stee) Co 
18 0.28 9.0160.039 .. | 0.47 Carnegie Steel Co 
19 0.48 |0.0290.04)| .. | 0.44 Carnegie Steel Co 
20 0.71 0.03 0.027 0.29 Carnegie Steel Co 
21 0.045 Tensile Specimen not analyzed 
22 0.088 Tensile Specimen not analyzed 
23 0.153 
24 0.198 
25 0.30 1.5 0.75 
26 0.30 11.5 0.75 1 Fe Va 
27 0.30 1.5 0.75 
28 0.30 1.5 0.75 1 Fe Va 
29 0.30 1.5 | 0.7: 
30 0.30 1.5 0.75 1 Fe Va 
31 0.22 0.007 0.026 0.47 0.12 Olds Motor Works 
32 
33 
35 








the significant point as far as failure is 
concerned. 

For this reason an impact of 3% in. 
was chosen. Those’ specimens that 
could be turned in a lathe and filed were 
treated in this way, while those that were 
very hard were ground to size. 


RESULTS OF TESTS ON VARIOUS MATERIALS 


After having performed the prelimi- 
nary experiments and fixing upon a ten- 
tative standard test, this test was then 
applied to various special steels and 
other materials. The table gives the re- 
sults of these tests. 


TABLE I—COMPOSITION AND SOURCE OF SPECIMENS 


Specimens 18 to 21 are interesting in 
showing the result of varying the car- 
bon content when the other ingredients 
are practically constant. Figs. 1 and 2 
show the variations in the repeated-stress 
test and in the quality factor, respec- 
tively, as the carbon content varies. It 
will be noted that the results in the re- 
peated-stress test are practically as high 
for the 0.48 per cent. carbon steel as for 
the 0.28 per cent. carbon steel. This re- 
sult is interesting, for it would seem to 
show that (for steels with no heat treat- 
ment, at least) the carbon may be in- 
creased to 0.45 per cent. on 0.50 per cent. 
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without affecting the strength in the re- 
peated-stress test, 

It would be interesting to know 
whether this would be true also after the 
steels had been heat treated. Specimens 
7, 8 and 9 happen to have about 0.50 per 
cent. carbon, and it will be noted that 
the quality factors for these steels are 
especially high. Whether these high re- 
sults are partly due to the high percent- 
age of carbon or due entirely to the pres- 
ence of nickel and chromium is _ not 
known, but tests could readily be made 
to determine this point. 

Specimens 22 to 25 give results on a 
series of phosphorus steels which were 
made up with the assistance of the 
Chemical Engineering Department of the 
University of Wisconsin. These tests 
were for the purpose of determining 
whether the repeated-stress, as performed 
in these experiments, would point out the 
brittleness which phosphorus is known to 
produce in steels. 

A piece of “American Ingot Iron” was 
melted in a magnesite crucible in an elec- 
tric furnace and saturated with phos- 
phorus. The resulting mass was then 
analyzed and found to contain 5.14 per 
cent. of phosphorus. Alloys were then 
made with “American Ingot Iron,” so that 
the phosphorus would vary from 0.05 to 
0.20 per cent. in steps of about 0.05 per 
cent. These alloys were then analyzed 
to determine the per cent. of phosphorus, 
and the results are given in the table. 
Fig. 3 shows how the results in the re- 
peated-stress test varied with the increase 
in phosphorus, and Fig. 4 shows how 
the quality factor varied with the increase 
in phosphorus. It is believed that the 
variation would be much greater in or- 
dinary steels which contain larger 
amounts of carbon. 

Specimens 26 to 31 give results on a 
series of nickel-chromium steels made 
from electrolytic iron, Swedish iron and 
“American Ingot Iron.” These steels 
were furnished by the Chemical 
neering Department of the University of 
Wisconsin. Specimens 34 and 35 demon- 
strate again that the repeated-stress test 
will point out brittleness. The brittle cast 
brass gives a result which is less than 
16 per cent. of that obtained on the 
tougher rolled brass. 

It seems to be the opinion of some en- 
gineers that a repeated-stress test as 
performed in these experiments is largely 
dependent upon the ductility, and that, 
therefore, other qualities of the specimen 
are not fairly represented in the test. 
That this is not a fair criticism is well 
shown in the series of tests represented 
by specimens 18 to 21. Taking the per 
cent. of reduction of area as represent- 
ing the ductility, it is seen that speci- 
men 19 has slightly less ductility than 
speciinen 18, and yet the former has a 
much greater strength in the repeated- 
stress test. Also, specimen 20 has a 
ductility considerably less than specimen 
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19, and yet there is very little difference 
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gineers would probably admit that the 
“endurance stress,” as determined by 
Wohler and other investigators, is of 
great interest and importance; and yet it 
is not established that even this long and 
expensive test would give results which 
could be relied upon in comparing differ- 
ent materials. 

Prof. Arnold, of Sheffield University, 
England, has shown, for instance, that 
the Wohler test does not point out the 
brittleness which phosphorus is known to 
produce in steel. For commercial- pur- 
poses, certainly, some short test is de- 
sirable, if it is shown that such a test 
will give reliable results. 








Selling Machine Tools 
By T. I. PEDDLE 


Is it luck? Is it knowledge of ma- 
chinery? Is it personality? Or is it a 
combination of all three with a goodly 
quantity of energy and opportunity 
thrown in? 

I once heard a lecturer on salesman- 
ship exclaim: “Give me a man of good 
character, who is in good health and 
possessing average intelligence and en- 
ergy, and I will make a successful sales- 
man of him.” 

I do not doubt his statement if he 
meant selling such stapie lines as 
groceries, shoes, etc., but am doubtful as 
to whether it could be applied to ma- 
chine tools. Sometimes sales of machin- 
ery are largely a matter of luck. I have 
made sales with hardly any effort and 
again have lost out, using all my knowl- 
edge of machinery and salesmanship. 


THE “LUMP” PRICE 


I remember one case where the presi- 
dent of a company that was going into 
the manufacture of machinery said to 
me: “I am going to leave the purchase 
of machinery up to my superintendent. 
He is going to be responsible for the 
quantity and quality of the work, and in 
justice to him we are going to allow him 
to choose his own equipment.” 

I thought that the president had the 
right idea and congratulated myself on 
knowing such an intelligent purchaser. 
He told me who was going to be the 
superintendent and suggested that I get 
in touch with him. I did so and took 
him to our warehouse and spent several 
days with him going into the merits of the 
tools. On our return to his city he wrote 
a letter to the president recommending 
practically all our machines. I handed this 
letter to the president and he said that he 
had been considering the matter and was 
going to give the contract to the concern 
that made the best “lump” sum bid. 

“Good Lord, man,” I said, “what are 
you buying, lumps or machines?” He 
said that all machines were about alike 
and it was simply a matter of price. He 
was like the man who had a pair of 
spectacles that had silver half dollars for 
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lenses. All he could see was half dol- 
lars, the dollars did not exist for him. 

Well, he finally purchased at the 
“lump” sum price, and he sure got some 
“lump” machinery. Some of the tools 
were “lumped” with rust, and some of 
the castings were decorated with “lumps,” 
“bumps” and “humps.” Also some of 
the machines were about 10 years behind 
the times, but as he did not know it, he 
was patting himself upon the back for 
showing such astuteness. 

Whenever I lose a possible sale I al- 
ways review the circumstances and see 
if I could have saved the situation by 
any other tactics. In looking back on this 
deal I have always felt that I had done 
everything possible, consistent with good 
salesmanship. This was a case where 
our lady stenographer could have done 
as well as I did; perhaps better. 


PERSONALITY TWO-THIRDS THE BATTLE 


Personality plays a large part in sell- 
ing. In fact, I should say that it is about 
two-thirds of the battle. I know a man 
who has never spent an hour in a shop 
or drawing-room, but is one of the most 
successful sales managers in the coun- 
try. He never goes into the details of the 
machines in question because he is not 
capable, but he launches off into an en- 


thusiastic account of how many he has 
sold, and what the customers think of 
them. 


As enthusiasm is contagious he in- 
variably infects his listeners, and receives 
their order. The bad feature of this kind 
of selling is that if the machines do not 
come up to expectations the man is con- 
demned and avoided in the future. I 
know that this man has lost many cus- 
tomers through being over-enthusiastic 
and promising impossible performances. 

A machinery salesman should always 
bear in mind that it is repeated orders 
that make for success. You may be able 
to hypnotize a man once, but after that 
he refuses to be a “subject.” On the 
other hand, I know a salesman who is 
a first-class mechanical engineer, and 
who could give you a headache talking 
gear ratios and could probably give an 
excellent lecture concerning the injurious 
effect on belting caused by the workmen 
smoking in the shop, but he cannot sell 
machinery because he lacks enthusiasm. 
To be successful a salesman must possess 
an abundance of this contagious sub- 
stance. 

As in any other business, energy and 
opportunity play an important part. If 
a man is energetic he makes opportuni- 
ties. I have made several nice sales by 
just calling on people at the opportune 
moment, although not knowing that they 
needed any machinery. 


No STANDARD POSSIBLE 


As long as human nature exists, we 
can have no standard method of selling. 
What will please one man will offend 
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another. I called on a man one time 
and left feeling that I had made a very 
good friend and wishing that all pur- 
chasing agents were like him. The next 
time I called he was totally different. 
He evaded my questions and finally said 
that it was unfortunate for me that other 
men could get their business, but I made 
a very bad impression. I asked him to 
explain himself, and he told me that the 
last time I called I had sat in his office, 
and did not remove my hat. I really did 
not remember if such was the case, and 
said that if it was so, I did. not mean to 
offend, but was probably thoughtless. 

Then he gave me a half-hour lecture, 
telling me thoughtless people were sel- 
fish and there were so many nice people 
in the world it was only due to them that 
they should get the business. He fiaally 
said that he did not want me to feel that 
I was disbarred from doing business with 
them, and referred me to his superintend- 
ent to go into the matter pending. Sev- 
eral days after I was surprised to re- 
ceive their order, which amounted to sev- 
eral thousand dollars. I afterward learned 
that he had a reputation for treating all 
salesmen in just this sort of manner, and 
was known among them as a “perfect 
lady.” 

There are other shops where if I were 
to enter with my hat removed I would 
prohably be greeted with a request to 
“cover the block.” Human nature is 
many-sided, and as long as it remains 
so, there will be a chance for all of us. 








A Hand-Threading Device 
By L. H. BURKHART 


The line engraving herewith shows a rig 
for cutting a thread by hand in the end 
of a large gas engine shaft. The shaft 
was 31 ft. 9 in. in length, and no lathe in 
the shop was long enough for the job. 

The thread A is 4 in. in diameter, 
three threads per inch, and was used for 
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A SPECIAL HAND-THREADING DEVICE 


forcing an armature on to the engine 
shaft in the field. The rig shown con- 
sists of a hub B which fits the shaft and 
is held in place with two setscrews C. 
A spider of two arms connects this hub 
to another which has been previously 
threaded 2 in. in diameter, three threads 
per inch in the lathe. 

Into this threaded hub is fitted a screw 
D one end of which carries a thread-cut- 
ting tool E, the opposite end is squared 
for a crank or a crossbar by which to 
turn the screw. The threading tool is 
set out by hand each time. The job when 
finished was satisfactory, although it took 
a long time 
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Design of V ertical Drilling Machines-II 


COMPARISON OF SPEEDS IN ARITHMETICAL 
AND GEOMETRICAL PROGRESSIONS 


Table 6 gives the speeds of a 30- and 
of a 20-in. drilling machine arranged in 
arithmetical and geometrical progres- 
sions. The highest and lowest speeds 
wére determined by formulas (1) and 
(2) and the back-gear ratios for the 
arithmetical series taken equal to a4" 
which is the same as used in Table 5. 
It is seen in Table 6 that the difference 
between the speeds c and d are lesser, 
and between f and g greater in the arith- 
metical than in the geometrica: series. 
The numerical values of the speeds c and 
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Comparison of speeds obtained 
by the formulas in a previous ar- 
ticle in arithmetical, geometri- 
cal and harmonical progression. 

Diagrams and tables for obtain- 
ing terms of the highest and 
lowest speeds of the spindle and 
driving pulley which will put the 
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gression. 

*Associate Professor Mechanical En- 
gineering, University of Cincinnati. 


The advantages of having the speeds 





































































































d are lesser and e,f and g greater in in arithmetical progression when the 
the arithmetical series. The difference range is great is apparent from the 
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between g and A in the geometrical se- values shown in Table 6. It is also 


ries is much greater than in the arith- 
metical, and this difference becomes con- 
siderable when the speeds cover a 
greater range, as is seen in the case 
given in Table 6, where the speeds range 
from 20 to 800 r.p.m. 


apparent that the arithmetical series re- 
quires a greater back-gear ratio when 
five consecutive speeds are in the same 
series. 

By changing the back-gear ratio the 
speeds a,b,c and d and e, f, g, and h 


can be grouped together, making the dif- 
ference between d and e greater or less 
than the difference between any other 
two consecutive speeds. The advantage 
of being able to control this difference 
is apparent in the power torque analysis 
to be explained later. 

If the large cone steps are of equal 
diameters on the two machines, the 
smallest step on the arithmetical machine 
will be considerably greater than the 
smallest step on the geometrical ma- 
chine, which gives the former the advan- 
tage of a greater pulling power at lowest 
speed. 

PROBLEM 

To show the application of the formu- 
las given above, they will be applied to 
the design of a 30-in. machine. Slow- 
est speed by formula (1) is 


@ == —.,— =3 13.32 
30° 


Fastest speed by formula (2) is 
8700 
30 


Constant multiplier in the geometrical 
progression, by formula (26) is 


k= 





= 290 


log. 30 — 0.101878 
7 

The numerical values of the speeds be- 

tween a and A can easily be determined 

by the application of formula (31), by 

taking the logarithm of a and continually 

adding the logarithm of @ as follows 


Log. ¢= = 0.196463 




















Log. a= 1.087071 @ = 12.22 
Log. ¢ = 0.196463 
Log. 6 = 1.283534 6 = 19.22 
0.196463 
Log. ¢ = 1.479997.  ¢ = 30.19 
0.196463 
Log. d = 1.676460 d= 47.47 
0.196463 
Log. e = 1.872923 e€ = 74.64 
0.196463 
Log. f = 2.069386 f= 117.3 
0.196463 
Log. 9 = 2.265849 g = 184.4 
0.196463 
Log. h = 2.462312 h= 290 
Cone-pulley ratios by formulas (38) and 
(39) are 
P I Sts 301 
0 oe ee - = 2.2 
OY’ 1017 1.017 55 
3 3 
I Stu 3014 
ov" = - = - = -—— = 1.072 
0 1.051 1.051 —- 
By formula (53) the diameter of the 


smallest step on the cone is 

W = 0.835 S0.598 = 6.383, say 614 
The largest step on the cone by formula 
(54) is 
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Z = 0.795 S0.81 == 0.795 X 300-81 = 12.5 


The ratio 
Z_ 32.5 


— == 1.05 
Ww 6.383 999 


which differs with the value for 0” = 
1.972 by 0.013. This slight difference is 
caused by not carrying more than three 
decimal places in the calculations. 

It was shown that the results from 
formulas (59) and (60) were approxi- 
mately equal to those given by the exact 
formulas (55) and (56) for determining 
the values of X and Y. By equation 
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EG a mo 
FH 6 1092.47 


Which means that the ratio of each pair 
of the gears forming the back gear 
should have a velocity ratio equal to 
2.47: 1. The other proportions may be 
determined from the empirical formulas 
given above. 


and 


TEN SPEEDS IN GEOMETRICAL PRO- 
GRESSION 


The fastest speed on a 20-in. eight- 









































(58) speed machine is 435 r.p.m., and the 
| Speeds | 
Size of Progression | | | 7 
Machine Speeds | a b ec | ad . f g h 2 n l/w’ 
ee Geometrical | 12.2 | 19.2 | 30.2 | 47.5 | 74.6 117.3 | 184.4 | 290 |1.572 6.1 
0in —_— | OO EO - —- _ 
| Arithmetical | 12.2 | 19.5 | 27.4 | 35.2 | 98.9 | 162.6 | 226.3 | 290 | 6371817 
~| Geometrical | 27.5 | 40.8 | 60.5 | 89.8 | 133.2 | 198.6 | 293.3 | 435 |1.484 4.85 
20 in — —$——| $$} $$} }_ : ae 
Arithmetical | 27.5 | 40.0 | 60.2 | 75.0 | 165.0 | 255.0 | 345.0 | 435 | 89.9 | 5.8 
BY ee ntesecerntiat cet Mecacving: Se ctoed! j—___|_ ; : ; essed Siler 
Speeds Geometrical 20.0 | 33.8 | 54.7 | 97.2 164.5 478.9 | 472.3 | 800 |1.694 8.24 
20 to SSS ae —}j|——_|—— — | —__—__ ] —______ ____ an o wahods Ae: Beitete 
800 Arithmetical | 20.0 | 34.8 | 49.6 | 64.4 243.3 | 432.2 | 616.1 800 183 .89'12.4 
| 





TABLE 6. SHOWING COMPARISON BETWEEN HAVING FIVE SPEEDS IN ARITHMETICAL 


AND EIGHT IN GEOMETRICAL PROGRESSION ON AN EIGHT-SPEED MACHINE 


a es 


12.5 — 6.383 
n 2 — 3 — : 
By formula (59) 
X= Wa’ = 6.383 + 2.039 = 8.422, 
say 81% 
By formula (60) 
Y = W + 2n’ = 6.383 + 4.078 = 10.46, 
say 1043 
Face of the driving pulley by 
(5) 





2.039 


formula 


f 30—15 +1 = 3.47, Say 3-5 


The width of the face on cone steps by 
formula (10) is equal to 
f’ 30— 15 +0.5= 3” 

The width of the belt on pulleys should 
be 0.25 in. less than the width of the 
face, hence the driving belt is 3.25 in. 
and the cone-pulley belt 2.75 in. wide. 
The diameter of the driving pulley is 
by formula (61) equal to the diameter 
of the largest step on the cone by form- 
ula (54), which is 


D = 0.795 S9.81 = 0.795 X 300-81 - 
Speed of the driving pulley by form- 
ule (62) is 


12.5 


5280 


os bo 335-97r.p.m. 
( 


. 
The bevel-gear ratio by formula (63) in 


h 290 I 
re y yrre 
N@ 335-9 X 1.97. 2.26 
Back-gear ratio by formula (64) is 
w’ = or d__ 47-47__1 


~ 6.109 
In Fig. 1 the back-gear ratio is equal 
to 


~ (0.7909 S)0.571 h 290 


a. I 
6.1090 


Back Gear Out 
f=N6, w=ag* 
g=N@, w =ag* 
h=N1w=ag’ 


Back Gear In 
a=N@, ww’ =a 
b=N@, ww’ =ag 
c=N1l ww’ =ag* 
d=NQ@, ww’ =ag' i=N@, w =ag’ 
e=NQ@, ww’ =ag* j=N@, w =ag’* 

TABLE 7. TEN SPEEDS IN GEOMETRICAL 
PROGRESSION OBTAINED WITH FIVE- 
STEP CONE AND SINGLE BACK GEAR 

First Back Gear In Second Back Gear In 
a=N@ ww’ =a 
b=N 1 ww’ = agp 
c=NG@ wu’ =ag’ 


d=N@ ww” =ag’ 
e=N 1 ww” =ag* 
S=N@0' ww" =ag* 


Back Gear Out 


g=N@w= ag® 
h=N 1 w=ag? 
i=N@’ w= ag* 
TABLE 8. NINE SPEEDS IN GEOMETRICAL 


PROGRESSION OBTAINED WITH THREE- 
STEP CONE AND DOUBLE BACK GEAR 


First Back Gear In Second Gear Back In 


a=N@’ ww’ =a e=N@ ww" =ag* 
b=NQ@" ww’ =ag f=N6" ww" =ag* 
c=N@Q"" ww’ ag? g=N0’" ww" = ag® 
d= No” wu’ ag*® h=N@Q’"" ww" = ag" 
Back Gear Out 
t Ve’ w= ag* 
J VQ" w= ag” 
i Ne” v= ag*° 
l=N@"" w= ag" 
TABLE 9 SHOWING TWELVE SPEEDS IN 


GEOMETRICAL PROGRESSION OBTAINED 
WITH FOUR-STEP CONE AND DOUBLE 
BACK GEAR 
smallest drill that can be used on this 
machine at a peripheral velocity of 75 ft. 
per minute is larger than % in.; and on a 

30-in. machine, about | inch. 

In order to use smaller drills at this 
velocity it is necessary to use an attach- 
ment for increasing the speed. If the 
fastest speeds be increased to meet the 
requirements of drills from % to % in. 
in diameter without a speeding attach- 
ment, there would be considerable dif- 


481 


ference in the values for the fastest and 
the next to the fastest speeds; the range 
being too great to be covered satisfactor- 
ily with eight speeds. 

Adding one more step to each core 
pulley will give ten speeds, or an in- 
crease in available speeds of 25 per cent. 
The mechanism of the machine may be 
the sme as shown in Fig. 1 with the ex- 
ception of the cone pulleys which are as 
shown in Fig. 2. The speeds are tabu- 
lated in Table 7. 

Speeds—With ten speeds the range 
may be greater than with eight speeds 
and the limiting values of the -speeds 
may be changed. After a careful exami- 
nation of this point the suggestion is of- 
fered that the largest drill used in a ma- 
chine of a given size should be equal to 
S/15, and running this drill at a veloc- 
ity of 15 ft. per minute will give the 
slowest speed at which the machine 
should run equal to 


12X15 _ 860 
exS/i5 S 





The diameter of the smallest drill 
should be S/80 and to run this drill at a 
velocity of 75 ft. per minute would re- 
quire the fastest speed on the machine 
to be 

F 12 X75 __ 22,918 
x xX S/80 S 
Constant multiplier—In this case 
7\1/9 22,918 1/9 
(*) = ( 860 ) os 
This value is the same for all sizes of 
machines having ten speeds. 

Cone-pulley ratios—The ratios of the 
diameters of the cone steps in Fig. 2 
are 


1.44 


| VW xX ) Z 
= 6 = é. —_-= = = 
Z i Yh ip =n p= % 
From Table 7 
f_ Now _ag?_ 1 _, 
1 N@w ag gt 
and 
6. = : = : = - : 
; 6, 9? 2.074 
we also have 
g_ NO, I ag*® Vip. oe 8,3 
2 N@.% a¢* ¢? 
and 
¢ = : = : = . 
ake @ 1.44 
These ratios are the same for all sizes 


of machines. 

Diameters of steps on cone pulleys— 
There is no rational method of determin- 
ing the diameters of the steps on the 
cone pulleys. They should be as large 
as the conditions will permit. Assum- 
ing that the diameter of the largest step 
on the cone is 


we have 
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and solving for the diameter of the 


smallest step 

2.25 | 
2.074 

Arranging the diameters in arithmetical 

progression, the common difference is 


S _ 
V= = 1.085 Y S 


Z-—V 165 S . 
n’ ~- SY = 0.2919] a 
+ 4 
The diameters of the intermediate 
steps are 
W =V +n’ = 1.3762 Y S 
X = V +2’ = 1.6674 } Ss 
Y = V+ 3n' = 1.9586 yp S 


From the above value of @, it is seen 
that the smallest step is about half as 
large in diameter as the largest, which 
gives a high belt velocity and a satis- 
factory pulling power when on the slow 
speeds. 

Back-gear ratio—The back-gear ratio 
is constant for all sizes of machines 
and is equal to 


a I I 


; #8 

Speed of driving pulley—The speed of 
the driving pulley on the eight-speed ma- 
chines in use varies from 750 to 1500 
ft. per minute. High belt speeds require 
a greater bevel-gear ratio and to keep 
the diameter crown of the gear within 
limits of good appearance the speed of 
the belt is frequently absurdly slow. Be- 
ing unable to shift the belt on the cone 
pulleys at high speed is no excuse for 
not running it fast. It is more econom- 
ical to slow down the machine by shift- 
ing the driving belt when changing the 
cone pulley belt than to sacrifice the 
power of the machine. 

The limit of the belt velocity depends 
upon the velocity at which the gears will 
run without excessive noise, and this 
may allow the belt to run as high as 2000 
ft. per minute if the gears are properly 
designed and accurately machined. In 
this case a belt velocity of 1500 ft. per 
minute, which is about the highest ve- 
locity used on eight-speed machines, will 
be used. This gives a speed for the driv- 
ing pulley equal to 


6.195 


N : a 2x 1500 — 
*eX2a5s7S v5 
Bevel-gear ratio—From Table 7 we 
have 


2548 


} 22,918 X J Ss xX I 4.249 


sidis N@, S X 2548 X 2.074 mi 1 S 
Feeds—tThere should be six or eight 
feeds arranged in progression. The feed 
for the largest drill should be about 
the smallest 
feed on a machine 


for d' 100 


largest 


d} 60 and 
Then the 
should be 
di si Ss} si 


60 


li 


60 (15) 60 X ». 466 7 148 


and the smallest 
d’ si si si 


le = = = = 
=” 700 100 (80)! 100 X 4.308 430 
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Maximum torque on spindle—The max- 
imum torque on the spindle should oc- 
cur when using the largest drill at the 
greatest feed. The torque required to 
turn a drill in terms of its diameter and 
feed was found by Mr. Dempster Smith 
(See “Kent’s Mechanical Engineers’ 
Pocketbook,” p. 1255) to be equal to 
T = 12 X 1640 d1.8 10.7 inch-pounds jor steel 
Substituting the above values for feed, 
for the largest drill 
19,680 d2 .033 


17-57 


- d}\0.7 
T = 109,680 d1.8 ( ) = 
. 60 


= 1118 @2.033 
Substituting the size of the machine for 
the diameter of the largest drill, d = 
S/15, 
1118 .§2.033 


(15)2.033 


1118 .$2.033 
= : 2460.9 
= 4.531 S2.033 
Diameter of spindle—Allowing a work- 
ing stress, of 3500 lb. per square inch in 








= K d K 
a= N@’ww’ = = NY w= —— 
1 Oe’ wu F :34) 24h € N@’ u qa3k 

. K \ d K 
— os = Mien 
lan dite (scm) ee fa Ne Fh 

ital ol K d eee. 
c= N@’"’ wu (5-5) da4k g= N@’"'w = qak 
d= N@’’"’wu I h= N@Q’'"'w= - 

TABLE 10. SHOWING EIGHT SPEEDS IN 
HARMONIC SERIES 
K d : K 
( N@’ wv’ = f= NY’ w= 
pe ye Presper 9" 

ew K d oo K 
b= N@"ww'=(T aise 9= NO’ w= 

sail te K d ee K 
c NN’ ww = (ss) ao h= N@ w= 19k 

: K d K 
d= N@”"ww’ = = N6’’"'w = 
a (a4 rk)aisk ° jee * 
e= NO’ ww' = d = j= NG” w= “ 

7 DK 
TABLE 11 SHOWING TEN SPEEDS IN 


HARMONIC SERIES 


the formula for the diameter of a shaft 
subjected to a twisting moment, 


Diameter of spindle = RQ : zs = 


| 
5.1 ~) 2° "i AF 

\ S x 4.5352 033 = o 187 SO 67 
3500 , 





bevel pinion shaft 


pinion shaft is 


Torque on 
torque on the 


, . “ a: +-249 
T’ = Tw = 4.531 S2.033 x “ 
= 19.25 1.533 
Allowing for friction in bevel gears and 
bearings 
>= §1.533 
T’ 19.25 ) = 21.4 $1.533 


0.9 





The size of the pinion shaft and bevel 
gears may be found when the value of 
T’ is known. 

Torque on the upper cone-pulley shaft 
—The torque on the upper cone pulley 
shaft, allowing 90 per cent. efficiency for 
the back gears and bearings, is 

I I 
6.195 


T” = T’w’ = 21 4 S1.533 x 


0.9 


= 3.84 S1.533 


-The 
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The diameter of the upper cone-pulley 
shaft and the size of back gears may be 
calculated from this torque. 

Width of belt on cone pulley—Equat- 
ing the torque produced by the effective 
pull on the belt with that required to 
turn the largest drill at the lowest speed 
we have 

PBZ. 


3.84 S§1.533 
and 
» 7.68 s! 533 
pz 


Substituting the value of Z and making 
p = 40, 
7.68 S1.533 
40 X 2.25 Si 
The width of steps on the cones should 
be about 4% to % in. larger than the 
width of the belt. The width of the belt 
on the driving pulley is usually made 
about ™% in. wider than the belt on the 
cone pulley. The speeds on the machines 
may be arranged in arithmetical, in- 
stead of geometrical, progression as on 
the eight-speed machine. 


> os 
> 


0.0853 1.033 


NINE SPEEDS IN GEOMETRICAL PRO- 
GRESSION 

The pulling power of a drilling ma- 
chine depends upon the velocity of the 
belt on the cone pulleys, and there are 
as many velocities as there are steps. 
The maximum velocity and maximum 
horsepower that can be transmitted by 
the belt occurs when it is on the largest 
step of the driving cone pulley. The 
maximum power is required when the 
machine is running at the slowest 
spindle speed and has the lowest beit 
velocity. 

The diameters of the largest steps on 
most of the eight-speed machines are 
more than twice as large as the diam- 
eters of the smallest steps, which results 
in having a belt velocity and available 
power, when on the slowest speed, equal 
to half as much as when the belt is on 
the largest step of the driving cone pul- 
ley. There is approximately twice as 
much power available at the spindle 
when a machine is running at speed d 
(highest speed with back gears in) as 
there is when running at speed e (slow- 
est speed with back gears out), and 
this accounts for the fact that a load 
which may cause the belt to slip when 
running at speed e may be carried at the 
speed d, even though the speeds may 
overlep and d be greater than e. 

If the speeds overlap, the resistance to 
be overcome remains constant, the speed 
is increased and more power is required 
to drive the drill at d than at e; but the 
increase in power available is greater 
than the increase in power required. 

Some machines do not have sufficient 
power at speed e to meet the require- 
ments, and in an attempt to overcome this 
deficiency, e is sometimes made prac- 
tically equal to, or less, than d and the 
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latter is used when much power is re- 
quired. This method does not correct the 
deficiency in power at the speed e¢; it 
merely sacrifices speed e for another 
that is practically equal in value and has 
twice as much power. In this case the 
speed e does not add to the value of the 
machine, because any job to which it is 
applicable may be as readily done at 
speed d. 

It is impossible to make the pull- 
ing power at speed e equal to that at 
speed d when the step-cone mechanism is 
used; but the difference in power avail- 
able at these speeds may be reduced by 
decreasing the number of steps on the 
cones, and can be entirely overcome 
when the number of steps is reduced to 
one, which is equivalent to an all-geared 
drive. 

The three-step cone, and double-back- 
geared machine, giving nine speeds has 
the advantage of a better distribution of 
power, and has been used to some ex- 
tent. The speeds for such a machine 
are tabulated in Table 8 from which the 
following formulas were derived. 

Constant multiplier is 

¢=1 t/a 

Velocity ratios of cone pulleys—De- 
noting the smallest and largest steps on 
the cone pulley by X and Z respectively, 
and the ratios X/Z and Z/X by @ and @, 

0 oe Lees 
ve 

Back-gear ratio—The velocity ratio of 
the first back-gear ratio is 
I 
g° 
and for the second back gear 


ap’ 
“ 


<a 
%a 
Cone-pulley diameters—The condition 
to be satisfied are 
A Z0 


ag? 
“ 


and 
A= EsmasV 
And if arranged in arithmetical progres- 
sion 
X+n’=Z—n'=-—Y 

where Y denotes the diameter of the mid- 
dle step and n’ the common difference. 
Substituting and solving, we have 

Z064+-Z2—=-2Y=2Z— 22’ 


Z (1 — 8) AAR é) 
—_—_—_—— or ~ 


By assuming a value for either X or Z the 
diameters of the other steps may be 
easily found. 


TWELVE SPEEDS IN GEOMETRICAL 
PROGRESSION 


Twelve speeds may be obtained with a 
pair of four-step cones and a double 
back gear, the mechanism being the same 
as that shown in Fig. 1 with the excep- 
tion of an additional back gear. This 
twelve-speed mechanism has been ex- 
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tensively used on lathes (the bevel gear 
being omitted) and radial drilling ma- 
chines; but has not found favor among 
designers of upright machines. The 
values of the velocity ratios of gears and 
pulleys are found by the method used in 
determining those values for the nine- 
speed machines. 

The velocity ratios of the cone pulleys 
are the same as for the eight-speed ma- 


I 


chine. Back-gear ratios are w’ = 


Q? 
I 


,” o—_ 
and w” = o2° 
EIGHT SPEEDS IN HARMONIC PROGRESSION 


A harmonical series is the reciprocal 
of an arithmetical series and may be 


written 

K K K K 

a a+h d+2k d+ 3k" 
where K, d, and k are constants. If 


— and d the smallest diameter of 
the drill, the highest speed is 
K 122 


_F 
d 3.14d 





where v is the peripheral velocity in feet 
per minute. 

Since the diameters of the drills cor- 
responding to the speeds are inversely 
proportional to the speeds when the per- 
ipheral velocity is constant, the harmoni- 
cal series of speeds gives an arithmetical 
series for the corresponding diameters 
es 


d,d+k,d+ 2k,d+ 3k...... 

These speeds are shown in Table 10. 
It is seen that only five of the eight 
speeds are an harmonical progression 
and this can only be obtained when the 
back-gear ratio is equal to 

ie d 
d+4k 

The bevel-gear ratio and other propor- 
tions may be found by the method used 
in determining them for speeds in arith- 
metical series. 

If d= %, k=, and vy constant 
for all sizes of drills, the diameters cor- 
responding to these speeds are 
4", %", ”", KH", KH", 1%" 1%", 1%". 

By making 

I 
= Gin 
the cone pulley ratios are 


- de d 
d+ 3k 
(d+ 3k)d 
N (d+ 2k)? 


ge’ J% + 3k)d 
(d + k)? 
| 


vn [d+ 
d 


TEN SPEEDS IN HARMONICAL PROGRESSION 


9’ 


@” - 


Table 11 shows ten speeds in harmon- 
ical series, six of which are in the same 
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progression. The common difference in 
the denominators of the speeds from e 
to j is k, which is the common differ- 
ence in the diameters corresponding to 
those speeds when v is constant. The 
common difference in the diameters of 
the drills corresponding to the speeds a 
to e is the common difference in the 
diameters corresponding to the speeds 
e to j multiplied by the reciprocal of the 
back-gear ratio, or 

k r k ers k) 


d _ , 
where —— —_ oe the back-gear ratio. 


ad + 
The bevel-gear ratio and other propor- 
tions may be found by the method used 
in determining them for ten speeds in 
arithmetical progression. If = , 
k=\% and K constant for all sizes of 


drills, the diameters corresponding to 
these speeds are 
ye". 4 ». 54". i", %", ly”, 1 A - 
, 2 ” 9s au 
16 59 &@YS «+ 
By making 
I 
6’ = 
@’rrrr 


the cone-pulley ratios are 


6’ | d 
‘ Nd+4k 
@” |d (d+ 4k) 
N (d + 3k)* 
pe }\d(d+4k) 
0 ¢ 
Na + 2k)? 
seek ld (4d +4h) 
6 
\ (d + k)? 


dad 


Nd 
SPEED-PoWER DIAGRAM 


The torque required to turn a arill was 
found by Dempster Smith to be equal to 
T = kd1.819.7 foot-pounds 
Where, for sharp drills, k = 740 for cast 
iron and 1640 for steel; d — diameter of 
the drill in inches and ¢ the feed in inches 

per revolution. 
The feed of a drill may be expressed 
by the formula 
di 
=F 
where C varies from 60 to 100, depend- 
ing upon the accuracy required and the 
material drilled. 
Substituting this value of / in 
formula for torque 
T kd? aa 


C0.7 


the 


The speed of a drill is 
2 V" 
d 
where V’ is the linear velocity in feet 
per minute and d is the diameter in 
inches. 
Multiplying both numerator and de- 
nominator of the formula for horsepower 


N’ 
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in terms Of the torque and r.p.m. by N’ 
and substituting the values of T and N” 
we have 
N’'T 
63,025 
Making V’ = 40, K = 1640, C = 60 and 
neglecting the fractional part of the ex- 
ponent of d, we have, 
HN’ = 55 


This is the equation of a rectangular 
hyperbola and when plotted gives the 
curve ABC in Fig. 3. 

This curve represents the relation be- 
tween speed and horsepower required to 
drive a sharp drill in mild steel; the 
power required for the feed and to over- 
come friction being neglected. For a dull 
drill, or a drill working in tougher ma- 
terial or at a speed of say, 75 ft. per 
minute instead of 40, the power required 
would probably be nearly doubled, there- 
fore it may be safe to assume that the 
relation between speed and power is 

HN’ = 100 

This equation is represented in Fig. 3 by 
the curve DE. The curves AC and DE 
represcnt the requirements of an ideal 
machine working under two different 
conditions. If the speed and feed for a 
given material are definitely known a 
curve similar to AC may be drawh to 
represent the relation between power 
and speed for that particular case. 

Knowing the speed of the driving cone 
and the diameters of the steps, the ve- 
locities of the cone-pulley belt may be 
found by substituting in the formula 

wD’ N’ 
32 


N"? T 12 V’? kd2.033 


63,025 N’ 


H 


int «a 
‘ 


The allowable force transmitted by the 
cone-pulley belt is 
pB. 
The available horsepower at a given 
speed may be found by the formula 


H velocity X force _v"" X pB 
33,000 33,000 
wD’ N’pB 
12 X 33,000 
Making p — 40, neglecting friction of 


bearings and bevel gear, which corres- 
ponds to about 50 Ib. per inch of width 
when the efficiency of the machine is 
considered, we have 
H = 0.000318D'N’B 
This equation represents the available 
power when the back gears are out, 
Taking the efficiency of the back gears 
equal to 90 per cent. we have 
H = 0.0002862D'N'B 

By using these formulas the _ horse- 
power available at any speed may be 
found and the values of the available 
speeds and powers plotted and compared 
with the ideal curves in Fig. 3. The 
curve FGKL shows the results of a ma- 
chine having the following specifications: 

Driving pulley runs 350 r.p.m.; 

Diameters of steps on cone pulleys 
54, 11%; 


Ti, 94, 


d 63,025 N’C0.7° 
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Width of cone-pulley belt 2.5; 
Back-gear ratio 4.5; 

Bevel-gear ratio 2.5; 

These data give speeds 13, 24, 40, 70, 
67, 65, 108, 179, 300 and the corres- 
ponding powers are 1.3, 1.82, 2.31, 2.82, 
1.46, 2.02, 2.57, 3.18. 

The curve MNOP is for the 30-in. ma- 
chine used as an example when the 
speeds are in geometrical progression. 
The dotted curve MN'O’P is for the same 
machine when the speeds are in arith- 
metical progression as shown in Table 6. 

The curve QRSTUV is for a three- 
step cone double-back-geared machine 
having the following specifications: 

Speed of driving pulley 445 r.p.m.; 

Diameters of steps on cone pulleys 9, 
llvs, 13%; 

Width of belt on cone pulleys 3.5; 

Spindle speeds 25, 37, 54, 77, 113, 
164, 235, 344, 500 r.p.m. 

The assumptions made in determining 
the values represented by the curves in 
Fig. 3 may not meet with universal ap- 
proval, there being so many different 
opinions regarding speeds, feeds, effi- 
ciencies, belt pull, etc., that it is not like- 
ly that any one set of assumptions 
would satisfy all. This analysis, how- 
ever, offers the best method of compar- 
ing the relative powers of machines, in- 
dicates their limitations and deficiencies 
and should be of assistance in the de- 
sign and selection of a machine. 

In Fig. 3 the speed G overlaps the 
speed K and also falls below the curve 
DE. The power at G is much less than 
at K and it is easily seen that G could 
not be used on any job that could not 
be done with K. Speed G is, therefore, 
of no value and could be omitted with- 
out affecting the capacity of the ma- 
chine. 

Money put in the speed G will never 
declare a dividend. The point N on the 
curve MNOP is considerably to the left 
of O which indicates that N has less 
power than O; but a hyperbola drawn 
through either of these points would al- 
most cut the other, which means that 
they are arranged to the best advantage. 

The effect of putting the speeds in 
arithmetical progression increases the 
power at P and N, decreases the speed 
at O and increases it at N. The point O’ 
is not as desirable as O from the stand- 
point of power, and if desired could be 
changed by changing the value of n. 

This figure shows that the mechanisms 
used on drilling machines gives the least 
power where the greatest power is re- 
quired and the maximum power where 
the least power is required. 

Another method of comparison would 
be to use a speed-torque curve as a 
basis, but in this case we have 


N?T (= Ke. constant 
d C0.7 
and the constant is so large that it re- 
quires a very large sheet to plot it 
properly. 
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Repeated Stress Testing* 


During the last two years an investi- 
gation has been carried on by the Uni- 
versity of Wisconsin to study the alter- 
nating stresses of materials. This has 
been done in one of the Landgraf-Turner 
machines. A series of tests was made on 
steel under the same conditions, but with 
the specimens finished differently, name- 
ly, turned, filed, smooth-filed and pol- 
ished, and ground. 

The results of these tests show that 
the condition of the surface undoubtedly 
has a marked effect, since the polished 
and also the ground specimens show an 
increased resistance to rupture of be- 
tween 45 and 50 per cent. The results 
also indicate that ground specimens 
would probably be most desirable for 
commercial tests, since they show a 
strength equal to the polished speci- 
men, and a mean variation from the 
average and a maximum variation from 
the average about as low as those of the 
filed specimens. Furthermore, the low 
cost of preparing ground specimens for 
commercial work would be a decided 
advantage over the polished specimens. 








Influence of Titanium on 
Iron Castings 


The influence of titanium on cast iron 
is one of the debated points of metal- 
lurgy. Rossi, Moldenke, West and Gold- 
schmidt have obtained favorable results; 
other investigators unfavorable. In a 
paper before the joint session of the 
American Institute of Mining Engineers, 
and the International Congress of Ap- 
plied Chemistry, Bradley Stoughton re- 
ports that he believes it of benefit both 
in increasing the tensile and transverse 
strengths. But the technique must be 
carefully watched. The metal must not 
be cast too hot or too cold; the titanium 
must be got into the metal, not into the 
slag; and the melt must be given full 
time to absorb the titanium. 

Under these conditions it appears to 
reduce the amount of entrained slag, 
and probably through this, it seems to 
reduce segregation. It is not an alloy- 
ing element, but works through its af- 
finity for nitrogen, in which it stands 
first of all the elements, and for oxygen, 
in which it appears to stand between Si 
and Al (Keyser gives the heat of form- 
ation of TiO, at 97,772 cal). In steel, 
0.9 Ib. per ton of steel is effective. While 
Stoughton believes either ferrotitanium or 
titanium-thermit to be advantageous, he 
believes the latter to be the less effec- 
tive. In discussing another paper, it was 
suggested that the Al.O, formed from ti- 
tanium-thermit did not free itself from 
the iron, and hence the bad _ results.— 
Engineering and Mining Journal. 

*From the 1912 “Report” of the Inter- 


national Association for Testing Mate- 
rials. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















A Vernier Depth Gage 


This gage has two scale slots, one in 
the center and one near the end. One 
scale only is used and the adjusting 
screw is used for both slots, as the screw 
is between these slots and equidistant 
from them. To change the scale, it is 


—— 


Scale 





able founding are requested to send mea 
reply to the following three questions be- 
fore Sept. 25. A total of figures only will 
be published; no firm names: 

1. Class of metal and character of 
castings being made. 

2. Number of molders making cast- 
ings by hand methods. 
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A VERNIER DEPTH GAGE 


it from the slot, 


to remove 
swing the adjusting screw piece to the 


necessary 


other slot and insert the scale. The 
vernier scales are adjusted to use the one 
sliding scale. 

The locking arrangement is a round 
piece of drill rod cut out as shown. To 
lock it, the nut A is tightened; this draws 
the edge of the slot in the rod against 
the scale. The hole in the key is left 
large to allow free play on the pin B. 
This pin and hole in the key are merely 
to prevent the key from falling out when 
not in use, as the edge of the slot in the 
lock pin does the locking. 


New Britain, Conn. W. C. Betz. 








Molding Data Wanted 


A growing impression, injurious to the 
making of skilled molders, is due in a 
large measure to the position taken by 
some, that the machine is very greatly 
dispensing with their services. Believ- 
ing that it will benefit founding to obtain 
data on this subject, to be presented in 
my paper to the New England Foundry- 
men’s Association next October, on “The 
Loss of Art and Skill in Founding,” firms 
engaged in iron, steel, brass and malle- 


3. Number of employees making molds 
by operating machines. 
THOMAS D. WEsT. 
10,511 Pasadena Ave., Cleveland, Ohio. 





Draftsman’s Tool Case 

Every uptodate mechanic appreciates 
the convenience of the well known suit- 
case-pattern tool case. But how about 
the poor draftsmen, who seldom has any 
more than a narrow shelf heaped up with 
scratch pads, note books, a few short 
pencils and plenty of dust; in fact, every- 
thing that he does not want? There is 
the same objection to the so called 
“handy trays.” They are nearly always 
covered with truck he is not looking for. 

I think the convenience of the case il- 
lustrated will serve to relieve the drafts- 


man of this drudgery. Nearly every 
draftsman has a collection of reference 
notes, tables and formulas which he 
would like to file properly indexed. For 


this purpose I have provided at the lower 
right and left of the case a drawer which 
will take a standard 3x5-in. card index, 
and cards on which to write the neces- 
sary data. The two drawers will hold 
over £00 cards each. 


An open space is provided between the 
two drawers large enough to take the 
standard handbooks, sketch cards, etc. 
Above the handbook compartment and at 
the left of the case is a very deep and 
narrow drawer, which will take in Hig- 
gins’ small-sized ink bottles, in which 
may be kept ink removers, blueprint 
changing solutions, etc. At the top is a 
shallow drawer, only %-in. deep, in 
which to keep pencils, pens, drawing in- 
struments, etc. 

Five other drawers, of various sizes, 
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DRAFTSMAN’S TooL CASE 


are provided for keeping rubber bands, 
paper fasteners and many such things as 
a draftsman may need from time to time. 
If the draftsman is a valuable man and 
the company appreciates his services 
enough to furnish him with a tuniversal 
drafting machine, only a few instruments 
are needed in addition. 

Madison, Wis. R. D. 


SMITH. 





A Cheap High Speed Cutter 


I have sometimes found in large shops 


a scrap box of used twist drills, too 
short for manufacturing purposes, and 
& S« 
7 4 
/ 2 
1 


ae 
val! 


CHEAP HIGH-SPEED CUTTER 


these dril'!s are generally thrown away 
or sold for scrap. I would suggest a 
good way to use these short drills as fol- 
lows: 
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Take a drill a half inch or larger and 
turn a shank on it to fit any convenient 
size of spring collet or chuck -used in 
the milling or die-sinking machine. 
Leave about 1% or 2 in. of the twist be- 
fore the shank, though this may be left 
longer if it suits the operation better, and 
grind like the sketch. Grind the cutting 
edges about 65 degrees taper and re- 
lieve the back of the cutting edges so 
they will be quite thin. Grind out the 
point in the center so there will be two 
round cutting edges on the point of the 
cutter. This cutter may be run at a high 
speed, and if old high-speed drills are 
used they will rough off stock—cast iron, 
machine steel or tool steel—very fast. 
This tool may be used on many classes 
of work, especially on die sinking and 
punch and die work. 

Corry, Penn. 


A. E. DURVAGE. 








Machine Tool Knobs 
The line engraving shows a set of 
knobs used extensively for binding screws 
and similar work for jigs, fixtures, etc. 
The screws can be either tapped into the 
knob or driven in and secured by pins. 
They are made of malleable iron and 

as designed withstand rough usage. 
They are much cheaper as a special 
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KNOBS 


MACHINE-TOOL 


tool attachment than the binding screws 
made from machine-steel bar stock with 
knurled heads, as the screws can be made 
out of straight stock, thus obviating the 
necessary turning for the head. The 
shape of the head also gives the machin- 
ist a better grip than the knurled head 
of the machine-steel screws. 
New York, N. Y. A. TowLeEr. 








Spacing Center Punch 


The spacing center punch shown, in 
my opinion, is easier to make than many. 
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Two pieces of the same size drill rod 
are turned in a true collet. They are then 
hardened and soft-soldered together. The 
shorter part is the “stepper” and is 
pointed so that the work may be seen. 
The other one is the actual center punch. 


————— 
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A SPACING CENTER PUNCH 


After the die or other work is laid out 
and punched, a drill, the next size 
smaller than the drill rod used in mak- 
ing the center punch, is run through the 
work, 


Rochester, N. Y. CARL PERROT. 








A Punch Holder 


The line engraving shows a punch- 
holder and simple method of making 
punches whereby steel, time and work 
are saved. The illustration is practically 
self-explanatory. The punch A has a 
‘s-in., half-round groove C turned in it 
for the reception of the split ring B. The 
threaded collar E has a recess D so that 


O} | 


pot te 








Am MACHINIST 


ill 


A PuNCH HOLDER 

it will clecr the ring B when it is screwed 
home in the holder. By this method of 
holding, plain straight drill rod can be 
used for making punches. 


Chicago, III. H. TURNER. 








Ejector for Drilling Jig 


Simplicity in jig design is usually one 
of the points most sought after, but here 
is a case when a slight complication paid 
for itself in a very short time. 

A large quantity of pieces, made of 
soft brass, similar to Fig. 2, had to be 
drilled through the center. We had a 
plain jig with a hole in the end and the 
pieces were ejected with any old piece 
of wire the operator happened to find 
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lying around. Being in soft brass the 
ends were very often marred. 

The jig, Fig. 1, was bored to receive 
a plunger, the shank of which was case- 
hardened and protruded through the back. 
The spring keeps the plunger back on its 
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EJECTOR FOR DRILLING JIG 


seat. After the piece is drilled, the plunger 
is tapped forward, thrusting the finished 
piece out of the jig. The body of the 
plunger should be made sufficiently long 
so that the back edge will not pass the 
bushing and the chips fall behind the 
plunger, preventing correct register. 
E, HuLKs. 
St. Albans, Herts, England. 








Test Bars for Pack Hardening 


The engraving shows a small test bar 
which has been used for the purpose of 
showing the depth of case-hardening. Be- 
fore this bar was placed in the pack it 
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BAR 


FEATURED TEST 


was necked as shown for the purpose of 


obtaining a clean break without any 
bending after hardening. This is, I be- 
lieve, a common practice. After the 
bar was broken at the neck, it was 


broken 3¢ in. from the neck. These two 
breaks present a widely different appear- 
ance and incidentally an interesting prob- 
lem. 

The pack from which these test bars 
were taken was subjected to a heat of 
1700 to 1800 deg. F. for a period of 8 
hours. When the test bars were broken 
at the necking as shown at A and B, 
the entire pack, owing to the block 
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fracture, was rejected as being over- 
heated. When one of the bars was 
broken through the solid section as shown 
at C, the pack was further tested and 
found to be well within the specifica- 
tions. 

I have distributed several of these 
samples among men in charge of case- 
hardening plants, and they all agree that 
the practice of necking test bars does 
not give a true test. Why these break- 
ages show such a great difference of 
fracture none of them attempts to ex- 
plain. I am of the opinion that a clear 
explanation of this problem will do away 


with many of the vexations incidental 
to case-hardening. 
Newark, N. J. J. W. THAYER. 








Boring Monobloc Motor 
Cylinders 


The firm of Brazil, Straker & Co., Fish- 
ponds, Bristol, England, of whose meth- 
ods of automobile engine, etc., produc- 
tion some account was given in Vol. 36, 
page 401, has recently completed a ma- 
chine for boring cylinders. These are 
bored 3.4x4.7 in. and the center distance 
is 6 in. The four cylinders are cast 
monobloc, about 22 in. long by 10 in. 
high and 8 in. wide. The first method of 
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machining was boring on the horizontal 
machine, but this was much too slow. 
The operation was then tried on a 5-ft. 
radial drill. This, though an improve- 
ment, was not satisfactory. The four- 
spindle boring machine shown in the half- 
tone was, therefore, built by the firm in 
its own toolroom. 

For the base, an old turret lathe was 
used, the headstock and saddle being 
removed, and the bed was machined to 
suit the four-spindle head, which was 
new. The saddle was planed to take an 
angle plate to hold the cylinders in po- 
sition. 

For locating the cylinder, hardened- 
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Steel pins are used, fitted to the angle 
plate and inserted in holes of the ma- 
chine table. The spindle head is designed 
on the all-gear principle, with a four-to- 
one reduction from the pulley to the 
worm, and a further four-to-one reduc- 
tion to the spindles. The driving pulley 
(which is tight on the shaft) takes a 6- 
in. belt. The gearing in the four-spindle 
head is simply a long worm, one with the 
shaft, and a wormwheel to each spindle, 
giving the necessary reduction. 

The cutting speed is about 48 ft. a min- 
ute. There are four tool holders for 
roughing and four for finishing. These 
tools are always set, and when in need 
of grinding, are taken to the toolroom, 
ground and reset to a gage. This method 
leaves nothing in the way of sizing to the 
judgment of the operator, and is found 
to insure maximum production, as the 
allowance for grinding never varies. 

The feed, about 0.2 in. a minute, is ob- 
tained from a gear train fitted to the lead 
screw of the machine. The cutters re- 
volve and the work travels. For the 
roughing tools, round pieces of steel are 
cut to length and inserted in the round 
holders at an angle of 45 deg. The fin- 
ishing tools are double-ended, flat cutters, 
inserted in the end of the bar. 

One advantage of this method of ma- 








Motor CYLINDERS 


chining cylinders is that the centers never 
vary; thus true alignment with the 
crankshaft is assured. Compared with 
the old methods, which took 6 hours 
in the horizontal boring machine and 
4% hours in the radial, the new 
machine requires three-quarters of an 
hour, including handling and setting up. 
London, England. I. W. CHuss. 








Engine Timing Diagram 
To many the marks on the flywheel 
face and how these are obtained are un- 


known. 
The line engraving shows a diagram 
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for timing a four-cycle, single-cylinder 
engine 434-in. bore, 6-in. stroke. The 
positions shown on the diagram have 
been found to give excellent results. 
The direction of rotation of the engine 
is shown Ly the arrow and the order of 
the cycles and amount of overlap of each 
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is shown on the diagram. The positions 
shown on the periphery of the circle are 
the positions marked on the flywheel face. 
When any of these positions is in a ver- 
tical position, the operation marked then 
takes effect in the cylinder. 

Covington, Ky. M, PRANGE. 








A Dividing Head Problem 


We had a dividing-head problem re- 
cently wherein it was required to cut the 
teeth of an automobile steering segment 
having a pitch giving 35.5 teeth to a 
circle. A 9-pitch cutter was used and fed 
in to a special depth. The unusual 
number of teeth, 35.5, calls, ordinarily, 
for a high-number division plate, with a 
7i-hole circle. These plates were 
ordered; but pending their arrival a few 
steering scgments were urgently wanted. 
The problem of doing the job with the 
existing equipment of Cincinnati regular 
plates was handed over to me for con- 
sideration and the following satisfactory 
solution arrived at. 
35.5-in. circle 
40 turns of crank 

10) 
35 
1  enmns of crank 
35.5 
= 1, turns of crank 


No. of div isions required 


35.5 divisions 


1 division . turns of crank 
»o? 


Expressing this as a decimal gives us 
1.12676056338 
crank 


turns of 
(1) 


1 division 


Looking at the table of divisions with 


the regular plates, we find 

35 divisions require 1) turns of crank 

36 divisions require 14 turns of crank 
Approximately interpolating 

35.5 would require 1, turns of crank (2) 
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expressing (2) as a decimal gives us 
Ly = 1.1269841 


but we saw above (1) 
sion required 1.12676........ turns, so 
that (2) is in excess by 0.0002236 turn 
of crank. 
Let E be the error per tooth on work; 
then by turning the crank 1*/. turns 
E = 0.0002236 * 45 = 0.00000559 
turn of work (3) 


We had no 63-hole circle, but since 


54 


1*/es may be expressed as I> then we 


may use the 42-hole circle. The only 
difficulty then is to locate the crank one- 
third of the interval between two holes 
on the 42-hole circle. This we did by 
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AUXILIARY PLATE FOR DiviDING HEAD 


means of the piece of machinery steel 
shown. The two pins span two holes 
and the extra holes are placed between, 
giving in effect, a 126-hole circle. All 
that was now required was one turn, 5 
holes, and one-third. 

The error in one tooth, as calculated, 
is as follows: The pitch diameter is 4 
in., the angular error is E, see (3) 
above. 


4X 3.1416 


less than 0.00007 


*. lineal error at pitch line 
XE 
and this is surely negligible. 
M. H. P. ALLEN. 
West Toronto, Can. 








Overcoming Some Difficulties 
in the Foundry 


Having a number of binder straps to 
make of varying lengths A, but of the 
same width, the following method was 
used so that one pattern would do for all 
lengths: 

The pattern was made in two parts, as 
shown in Fig. 1 for the shortest length, 
held together by screws. 

How the pattern was used for greater 
lengths is shown in Fig. 2, the openings 
83 and C being stopped off by the molder 
or filled in by the pattern maker. 

The construction of a step cone which 
showed spongy places at D is shown in 
Fig. 3. 

After using different mixtures of iron 
and taking all possible care in molding, 
and not overcoming the difficulty, the 
arms were cored as at E, Fig. 4. 


that one divi- 
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After coring the arms, not a spongy 
casting was ever brought into the shop. 
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The belt runs directly over the bear- 
ing and can be wider than it. 
The bearing is then run at this speed 








Possibly this kink will improve the 
WE -------------- A ----------- 
| | . 
F16.1 
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OVERCOMING SOME DIFFICULTIES IN THE FOUNDRY 


cones in some shops or make a saving to 
the foundry in the return of poor cast- 
ings. 
E. W. TATE, 
Dexter, Maine. 








Testing Ball Bearings for 
Quietness 


Among the many tests to which ball 
bearings are subjected is this test of 
quietness and easy running with and 
without load. 

The method shown in the cut was seen 
at a large Western automobile factory, 
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TESTING BALL BEARINGS 


and is also used by some ball-bearing 
manufacturers. 

The method is very simple and effective, 
as the slightest noise is detected and. the 
bearing repaired, or in the case of the 
automobile shop sent back to the maker. 

The bearing A is mounted on an arbor 
and the arbor either clamped to a pair of 
V-blocks, placed between the centers of 
a lathe or held in a special stand. 

The arbor should fit the bearing tight 
enough to prevent the inner ring from 
slipping around, yet loose enough to pre- 
vent it sticking when it is to be removed. 

The bearing is then belted directly to 
the pulley D, which is large enough to 
run the bearing at a high speed, about as 
near the running conditions or the capa- 
city of the bearing as possible. 


for some time and the results noted. 
If it is desired to test it under load, the 
small idler C is added, to this the weight 
B is attached. 

The weight will vary according to con- 
ditions and the size of the bearing. The 
idler must be secured in some way to 
prevent its running over the pulley or 
bearing. If no other means are at hand 
it can be held by a rope. 

This test is by no means an unim- 
portant one, especially to automobile 
builders, as it is too late to think about 
the poor bearing after the car is as- 
sembled and a “squeaky” bearing means 
friction and loss of power. Most build- 
ers are using complete testing outfits for 
their bearings, such as are used by the 
makers themselves, and thus are enabled 
to be sure of their bearings. These out- 
fits are costly and intricate, but the test- 
ing method shown herewith can be used 
very easily and at little expense. 

New Britain, Conn. J. M. HENRY. 








In the getting up of air-operated tools 
for the shop, or for portable use any- 
where, why should the percussive tools 
have so long preceded the rotative tools 
when the latter form so large a portion 
of the tools normally employed? If any 
regard was had to actual practice, and to 
the demand which might have been pre- 
dicated from it, the percussive tools and 
the rotative tools should have been 
started out together, or, if anything, with 
the latter somewhat ahead. Not only is 
there a great demand for handy rotative 
power for drills, taps, reamers, for grind- 
ing-in valves, for tube beading, for wood 
augers, for emery wheels when carried 
to the work, etc., but the number of these 
operations is continually increasing, while 
chipping and work of that character tends 
rather to decrease.—Compressed Air 
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Discussion of Previous Question 


Referring to letters and articles previously published 

















Another Boring Bar 


Years ago I ran up against the same 
trouble described by F. F. Cook, on page 
278. I had two cylinders about 3 in. in 
diameter by 2 ft. long. As they were 
bored in the lathe with a boring bar, held 
between centers, this meant a bar a little 
over 4 ft. long. The job was to be very 
accurate, so as large a bar as possible 
was used. | found that the chips falling 
and jamming on the bottom of the cylin- 
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ANOTHER BORING BAR 


der in the center of its length tended to 
lift the bar and cause it to bore a curved 
hole high in the center. The way I over- 
came the trouble is practically the same 
as that shown by Mr. Cook, but not quite 
so expensive. I show it in the illustra- 
tion. : 

The bar, a piece of cold-rolled shaft- 
ing 144 in. in diameter, is shown at A. 
A \%-in. hole was drilled at B just ahead 
of and behind single-pointed cutter C. 
A piece of '%-in. soft-iron wire D was 
driven in B and wound “right hand” 
around the bar. The other end was driven 
in a hole drilled at E. The wire acted 
as a “spiral” conveyor and kept the chips 
on the move. 


New York, N. Y. E. A. DIXIE. 








Noise and Dirt 


I fully agree with the trend of the 
editorial on page 161. Machinists are 
not generally much given to philosophiz- 
ing, but occasionally a little workshop 
psychology does no harm. 

Let us take the effect of noise on the 
workman and the work. Imagine the 
bookkeeper working amid chattering 
gears! Yet a tool maker is expected to 
do far more difficult work under these 
circumstances. I have in mind one shop 
where the largest planer is immediately 
outside the toolroom, and separated from 
it only by wire network. Every time 
this planer reverses, there is a minature 
earthquake accompanied by noise suffi- 
cient to rack the nerves of the strong- 
est individual. 

In other cases, instead of noisy ma- 
chinery we have noisy, whistling, sing- 
ing men. There is an old saw which 
says, “The man who sings at his work 
does better work.” This might apply to 
hoeing potatoes, but I never knew a 
really good mechanic, especially a tool 


maker on good work, who whistled at 
his work. 

But, of course, whistling has nothing 
of that enervating effect produced by 
noisy machinery. It generally shows that 
a man is not interested in what he is 
doing; but the nerve-racking noises men- 
tioned have been proved to tire a man 
more than his actual daily work. 

Running parallel with noise is dirt. 
The effect of noise is to produce dull- 
witted individuals, but the effect of dirt 
is altogether demoralizing. I have work- 
ed and lived among mechanics of every 
class for a matter of 20 years, and 
worked in almost as many shops, in both 
England, Canada and the States, and 
have found that wherever you have the 
dirty, ill-managed shop, there you find 
workmen chewing tobacco and spitting 
all over the floor. 


Leicester, Eng. ARTHUR Dyson. 








Crane Service and Production 


It was a treat to read the article en- 
titled “Influence of Handling on Machine 
Production,” on page 161. It certainly 
ought to startle some shop superinten- 
dents and managers when they find that 
by a proper crane service they can in- 
crease production in some cases as much 
as 25 per cent. A wait of 10 minutes 
added to the 30 minutes required to ma- 
chine a piece of work, changes the output 
from 2 an hour to 3 in 2 hours, a loss 
amounting to 33'4 per cent. 

I have in mind a vertical boring-mill 
department consisting of about 20 ma- 
chines served by a hand-operated electric 
traveling crane. The work is under the 
contract system and no one could imagine 
the continual quarreling over the use of 
the crane. Nothing is more irritating than 
for a man to finish a job with a profit to 
himself, and then lose through waiting 
for the crane. The installation of an- 
other crane and chains solved the prob- 
lem, 


Newark, N. J. GeorGcE MYERs. 








Constants for Planing 


In the AMERICAN MACHINIST, Vol. 36, 
page 674, there appears an article, which 
gives a table of constants for planing 
time. While it is recognized that a table 
of constants may be of considerable value 
to those who are frequently confronted 
with such problems, it must be regretted 
that the table in question does not solve 
the problem. It is based upon the erron- 
eous assumption that the planer table 


travels at a uniform speed, which is the 
mean of the cutting and return speed; 
therefore, the table of constants printed 
is incorrect. 

In order to make this statement clear, 
the correct method of calculating is here- 
with submitted, an identical example be- 
ing used as an illustration: To plane a 
surface 50x10 in., the planer cutting 
at 25 ft. per min., and returning at 90 
ft. per minute; roughing feed 4 in., fin- 
ishing feed ‘4 in. Allowing a total of 6 
in. for over-run, we get: 


. ‘ 56 
Time for one roughing cut = 17x 25 
A 56 
Time for one return stroke 
12 x 90 


Time for one roughing cut and return 
stroke — 
56 56 
i2 x25 1 
The number of strokes required is equal 
to the width of the surface in inches, di- 
vided by the feed, or: 


= 0.2385 minutes 
90 


l , 
10 + 1 160 roughing cuts 
) 


10 + ; 40 finishing cuts 


Total strokes required = 200 

Then, the total time is 0,2385 200 = 
47.7 minutes, against 32.5 minutes in the 
article referred to. The difference con- 
sists in the calculation of the time needed 
for one roughing cut and return stroke. 
In this case it is correctly 0.2385 against 
112 690 x 0.16232 minute in the ar- 
ticle, the discrepancy being due to the 
erroneous assumption already mentioned, 
that the table travels at a uniform cutting 
and return speed, or at 

= 2 = 574 ft. = 690 in. per minute. 

7 : 

A table, which should cover all possi- 
ble combinations of feeds and speeds, 
would, however, require considerable 
space. I have, therefore, preferred to 
plot the accompanying alignment chart, 
which will quickly solve any problem 
likely to occur in practice. 

The chart determines the constant in 
the formula: 

Planing time in minutes = constant x 
length « width. 

The length is the actual length of the 
work plus the over-run in inches; the 
width must also be given in inches. 

To use the chart, connect the cutting 
and return speeds on the proper scales 
with a straight line, thus locating a point 
on the scale A; turn the straight-edge 
used around this point into a horizontal 
position, as shown in the dotted line M, 
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and read the constants on the proper feed 
scales. 

If several feeds are used, the constants 
are added together, and the result used 
as constant in the formula. To facilitate 
locating the horizontal, another scale B, 
with divisions identical to those on the 
scale A, was drawn. The straight-edge 
should, therefore, be turned until an iden- 
tical point on the B scale is located. 

Note: The chart is based upon the for- 
mula: 


constant 2 j 7 + * 
Herein: 
f = Feed, inches; 
v, — Cutting speed, feet per minute; 


v, = Return speed, feet per minute. 


EXAMPLES 
(1) Length of work + over-run = 
56 in.; 
Width of work = 
Cutting speed = 
Returns speed 


10 in.; 
25 ft. per min.; 
90 ft. per min.; 


Only one cut required at '<-in. 
feed; 

Using the chart we find the con- 
stant = 0.0341. 

Hence, time — 56 x 10 x 0.0341 


= 19.1 minutes. 

(2) The same data as in example 1, 

but two cuts are required, one roughing 

at ys-in. feed and one finishing at '4-in. 

feed. 

On the yy-in. feed scale 

we read the constant = 
On the \-in. feed scale 

we read the constant — 


Added 
Hence, the necessary time 
x 0.0853 = 47.7 minutes. 
AxeEL K. PEDERSEN. 


0.0683. 


0.0170. 
0.0853. 
56 x 10 


Lynn, Mass. 








Preventing Mistakes in Drill 
Sizes 


The safeguard, discussed on page 160, 
against giving out a drill of incorrect 
size by attaching a gage to the front of 
the bin should te welcomed by those 
who can afford to keep a binful of each 
size of drill. To those whose stock is 
more limited, the simple expedient of 
keeping a drill gage (or wire gage) with 
the store of small drills would better 
appeal. 

A better method than that shown is to 
attach a limit gage made from strip 
steel (planished if you like), one hole 
being drilled by the drill of the size 
held by the bin, the other by the next 
smaller size. A little lack of care would, 
without the provision of the smaller hole, 
allow a smaller drill to be given out. 
With a wire gage the same effect would 
result by testing at the next smaller hole. 

Francis W. SHAW. 


Manchester, England. 
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Manufacturing at Low Cost 
by Paying the Highest 
Wages 

I noticed the comment of William Butz- 
laff on my article, “Manufacturing at 
Low Cost by Paying the Highest Wages,” 
which appeared on page 193. Evidently 
Mr. Butzlaff does not clearly understand 
the article, as it does not intend to show 
that the wristpin holes could not have 
been bored in a shorter time if some 
specially designed machine had been 
used for this purpose. 

The special machine that claims to do 
50 in one hour, which he mentions, is 
not to be compared with the machine in 
which our pistons were bored. These 
pistons are much smaller in size, lighter 
smaller hole and 


in weight, require a 
need no facing. They are done four at 
a time. 


In my article I endeavored to show 
that the work could be done on the bonus 
plan in less time and at a lower cost. 
At the same time the mechanic’s pay is 
increased appreciably with the same shop 
tools and equipment. If Mr. Butzlaff will 
carefully read my article he will, no 
doubt, plainly see my argument. 

W. L. My _es. 

Jersey City, N. J. 








Industrial Education Fallacies 


It is a pleasure to hear a person ex- 
press an opinion about industrial educa- 
tion as good as that expressed by E. H. 
Fish on page 327. He analyzes the 
situation correctly when he says that 
exaggerated hopes were entertained as 
to what it would and should do for our 
industries and how these expected re- 
sults were to be attained. 

He is likewise correct in disclaiming 
that a trade school for any one specific 
trade can train in a variety of skillful 
manipulations, even of the same ma- 
chine. That there is a great deal of mis- 
understanding about the scope of indus- 
trial education and how to get it, and an 
amazing amount of indifference about 
getting it, even among those who would 
be benefited by it, is only too true. 

Reading the reports and proceedings 
on industrial education of various asso- 
ciations of 25 years ago, one might ex- 
pect the United States to be covered by 
this time with a network of industrial 
schools. At the Economic Congress at 
Washington, 30 years ago, the necessity 
of teaching economics in our schools for 
the benefit of industrial workers, was 
strongly emphasized. Yet we are as far 
as ever from teaching this essential sub- 
ject. The suggestion to introduce it in 
our industrial schools as part of the train- 
ing of a mechanic, but still more as a 
part of the training in citizenship, has 
been accepted as a bold suggestion. 
Both teachers and manufacturers have 
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declared that such teaching is not ad- 
visable. 


TEACHING SOCIAL-ECONOMIC SUB] ECTS 


Industrial education being as much a 
social-economic problem as a pedagogic 
problem (if not more so), it is difficult 
to understand why, in a democratic form 
of government, where the average citi- 
zen needs greater intelligence and a 
broader view of life, the teaching of 


* social-economic subjects should not be 


desirable, when in a monarchial country, 
like Germany, with its paternalism and 
Strict supervision of the actions of the 
citizens, such teaching is deemed neces- 
sary for the welfare of the state and 
citizens. 

At present very few industrial workers 
take any interest in the industrial train- 
ing of their children, and those who do 
take an interest seem to do so for the 
purely selfish reason of making more 
money, and nothing else. The desire, 
however, to profit by the industrial edu- 
cational movement stops there as far as 
the workingmen are concerned. 

On the other hand, the clamor of the 
manufacturers for trade schools, justi- 
fied by the lack of skilled men, was not 
presented to the public in a manner to 
arouse the spirit of codperation with the 
taxpayer, nor was it calculated to arouse 


the sympathy of the educators. The in- 
trusion of industrial education into the 
school disturbed the educational sys- 


tem; it conflicted with the tradition of the 
cultural mission of the school, and the 
manner the school was urged to take 
part in the work of training the indus- 
trial worker was calculated to arouse the 
suspicion that the traditional American 
public school was to be commercialized. 

This feeling, frequently justified by ap- 
pearances, has done much to confuse the 
situation and to create antagonism where 
harmony and codperation were needed. 
If today the educators dominate the in- 
dustrial education situation, as Mr. Fish 
rightly says, and the results are not 
always satisfactory, it is not so much the 
fault of the educators as it is the indif- 
ference of the taxpayer on one hand, 
and the unpractical claims of the indus- 
tries on the other. These claims make 
demands upon the schools which could 
not possibly be granted, because of the 
organization of our educational system 
which makes no provision for differentia- 
tion of courses. 


CO-OPERATION MISSING 


With the high school as the only nar- 
row door through which everyone wish- 
ing to acquire knowledge beyond the 
grammar grade has to pass, there is no 
provision for the variety of instruction 
demanded at the present day. But with 
all the obstructions blocking their path, 
the educators have steadily contributed 
their share to the industrial education 
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progress.. If what they have done dees 
not always meet the needs of the indus- 
tries, it is because they are not familiar 
enough with these needs; and the labor- 
union men and manufacturers, instead 
of enlightening and helping them to get 
over the structural difficulties for which 
they are not responsible, denounce them 
as impractical. Yet whatever progress 
we have made in industrial education 
during the past eight years is, with the 
exception of shop schools, practically 
due to the schools. 

From the analysis of the situation, so 
ably presented by Mr. Fish, we are to 
draw the conclusion that what is needed 
is for all those interested in industrial 
education to study the peculiar funda- 
mental organization of our educational 
system, which was simple and suitable 
enough in the pioneer days of our na- 
tional existence, and to help financially 
and otherwise to change and enlarge this 
organization by the addition of continua- 
tion and part-time schools, preparatory 
schools for higher technical schools, and 
a differentiation of the seventh and 
eighth grades in favor of the needs of 
the 90 per cent. who never reach the 
high school. 

But one or the other interested group 
of citizens cannot accomplish this; it re- 
quires the earnest coéperation of all. 
The diffusion of this codperative spirit 
will bring about the enlightenment re- 
quired to perceive the necessity for a 
higher grade of special and independent 
trade and industrial schools, with our 
readjusted elementary schools, and a 
system of continuation schools acting in 
the capacity of preparatory schools, 
without diminishing their traditional cul- 
tural value and mission. 

PAUL KREUZPOINTNER. 


Altoona, Penn. 








The Cost of Selling Machine 
Tools 


Mr. Godfrey hit a number of nails 
squarely on the head in his article on 
this subject on page 353. There is no 
question but that in all lines, machine 
tools included, the ultimate consumer is 
paying too much for selling expense at 
every transfer. In looking for relief, 
however, we should look a little deeper 
and see what appears on the other side. 

Let us follow the purchaser of ma- 
chine tools, for example: He wishes to 
buy a machine and he wants the one 
best adapted to his means. He knows 
through bitter experience that if he gives 
Mr. Salesman an inch he will take a mile. 
He knows that he is playing a game in 
which the other side, the salesman, has 
vastly more experience than he has and 
that if he is not wary he will find him- 
self buying something that he may re- 
gret at indefinite leisure. 

The first impulse of a buyer is to say 


AMERICAN MACHINIST 

“no.” He has had it driven into him 
with a vengeance through all his exper- 
ience that that is the safe word to have 
at his tongue’s end. His next instinc- 
tive defense is delay. He thinks that Mr. 
Salesman will think he wants his machine 
badly if he is given a prompt audience, 
and that he will shade the price to land 
the order if he is left waiting long 
enough. I have been on both sides of this 
game at different times and I remember 
the unholy glee that I felt once when I 
stuck a concern $60 more than the regu- 
lar price of a machine, because I was 


kept waiting past my train time. I did 
not get any of it myself either. 
The largest part of a salesman’s 


troubles, as I see them now, lies in his 
and other salesmen’s mistakes. A pur- 
chaser knows that a salesman will hang 
on just as long as the hanging looks good 
and he knows that the salesman has a 
tremendous grip; therefore, he tries to 
begin to shake him before he gets hold. 
He knows that at just the correct psycho- 
logical or hypnotic moment out will come 
the salesman’s order pad, and unless he 
has fought every inch of the way he will 
sign an order that really ought to go to 
some firm that did not send a salesman at 
all. 

I question whether Mr. Godfrey’s 
method of charging the individual cus- 
tomer the cost of selling goods to him 
would work. The result would be the 
dismissal of a!l salesmen, because no one 
would send for them. The second result 
would be that no machine tools of any 
but the oldest cut-and-dried type would 
be sold, for there would be no oppor- 
tunity for their merits to be preached to 
the buyer except by letter or print. 

With all their sins, we must have sales- 
men, but they should be missionaries, not 
soldiers. There needs to be a very vigor- 
ous revision of the code of ethics of 
salesmanship. It ought not to be permis- 
sible for any salesman to resort to tac- 
tics that will lead a customer to place an 
order where he would not leave it on 
sober thought. There are men, to be 
sure, that appear to need some one of 
stronger mind to lead them to make up 
their minds, but that stronger mind should 
be some disinterested adviser rather than 
an interested salesman. 

When salesmen cease to take question- 
able advantage of their position, then we 
can ask fairly that buyers shall drop 
their obstructive tactics and then we will 
find that there will be additional profits 
to all concerned. 


Worcester, Mass. ENTROPY. 








Miller and Turret Work On 
the Punch Press 


The work shown at C and D, Fig. 1, 
was hurriedly wanted in large quantities. 
As the milling- and screw-machine de- 
partments were too busy to tackle the 
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job it was turned over to the press de- 
partment. 

The pieces or blanks A and B are 
drop forgings, drilled on a drilling ma- 
chine and tapped on a tapping machine. 
The forgings are very true to gage, care- 
fully annealed, and pickled, and are all 
that a drop forging should be. No fin- 
ishing is done on them, as the dies leave 


























Fic. 1. THE Work 


a good finish, both inside and out. Some 
experimenting was necessary to get the 
proper steel so that it would draw prop- 
erly. The piece C is round and dis- 
tinctly a screw machine job, while D 
is a combination of screw machine and 
vertical miller work. It is easy to imag- 
ine the time and care required to make 
the piece D in the usual way, while with 
the present method accuracy is main- 
tained and the speed is practically un- 
limited. 

The tops on both pieces are trimmed 
after leaving the dies. Fig. 2 shows a 




















WH 





y y 


Yj jy 4 
E Miyrijjt 


4 A 


Fic. 2. SECTION OF DiE For D 
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sectional view of the die for D. The 
die is shown at A and the die shoe at B. 
The pressure pad is shown at C. It has 
the usual pins D for operating the pad. 

The die for finishing the piece C is 
similar in construction to that shown in 
Fig. 2. Two draws are necessary to 
reach the required depth. The first 
drawing die is a plain round die with 
the hole entirely through it. 

New York, N. Y. Ep. Dossins. 
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A Heavy Tube Swaging Machine 


The halftone, Fig. 1, represents a heavy 
swaging machine and holder designed 
and built by the Langelier Manufacturing 
Co., Providence, R. I., for cold swaging, 
reducing and tapering automobile axle 
housings that are made of thick-walled, 
seamless steel tubing. The machine and 
its holder will take tubing of any size 
from 2 to 3 in. in diameter with walls 
as thick as 34 in. and lengths as long as 
desired. The dies are 334 in. wide, 25x 
in. high and 7 in. long. Some of the 
parts swaged from seamless tubing are 
shown in Fig. 2. 

The head of the machine is made verv 
heavy and rigid’so as to resist the sud- 
den and powerful stresses it is sub- 
jected to. The working parts are also 
heavy, their proportions being such as 
to absorb the intense vibration that al- 
ways exists in machines of this class 
while in operation. The construction of 
the working parts of the head includes 
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This machine is designed for 
cold swaging and tapering hous- 
the 
tubing worked ranging from 2 to 


ings for automobile axles, 


3 in. in diameter and having a 


thickness of wall up to 3/8 in. 




















kept in their relative positions by the 
cage lands. The cage is fitted freely 
into a heavy hardened steel ring that is 
accurately ground and forced into the 
head under a heavy pressure. 

As a further precaution to prevent this 
ring from working loose from the cecn- 
tinual hammering it receives, four cap- 
screws with washers bind it firmly to its 

















Fic. 1. Heavy 
a central spindle having an enlarged 
head that is slotted diametrally across 
the end. To strengthen this opening, a 
circular ring is tongued in and screwed 
to the open end. The slot is lined on 
all its sides with hardened plates that 
are riveted to the spindle. 

This construction practically incloses 
the dies and hammerblocks in a hard- 
ened-steel box and insures long life to 
surfaces in contact. Surrounding the 
head of the spindle is a circular cage 
of 10 hardened-steel rolls, the rolls being 
located equidistant from each other ard 
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seat. The cage is reinforced on hoth 
ends by circular steel plates and is de- 


signed as ‘light as is consistent with 
strength. To control the proper die 
opening, two conical-pointed screws are 
screwed into the front plate on the 


slotted end of the spindle and preject 
into a corresponding hole in the end of 
the hammerblocks just the amount nec- 
essary to allow the required die open- 
ing. Washers of the required th’ck- 


ness are used under the heads of screws 
to regulate the distance the cone points 
enter the hammerblocks. 


of the screws 





THE SPINDLE 

The spindle has an extra long bearing; 
loose perforated bushings being used tu 
reduce the surface velocity and increase 
the wearing surface between the spindle 
and its bearing, and as a means to in- 
sure free lubrication the entire lengih 
of bearing. A clamp nut is provided on 
the rear end of the spindie, that serves 
both as a means of taking up end play 
in the spindle and holding the flywheel in 
position. 

This construction gives a squeezing 
blow to the dies; the hammerblocks and 
dies being diametrally opposed in couples 
in the slotted end of the spindle, are 
forced by the revolving action of the 
spindle to roll over and between the cage 
rolls; the effect being that the dies im- 
part a squeezing blow to the work. 
About 1750 blows are struck per min- 
ute. On large work with much reduc- 
tion, the squeezing blow is preferable. 
For reducing small and hot work the 
company uses stationary rolls that im- 
part a large number of sharp, quick 
blows to the stock; as many as 4500 
per minute, it required. 

The flywheel is heavy and has a face 
for a 3-in. belt. The hub of the wheel 
is split and is clamped to the spindle 
with two 7,-in. bolts. It is also keyed. 
This arrangement has been found very 
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perations is Minute for Each Operat 














2 Minutes for Each Operation 
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Fic. 2. EXAMPLES OF SwaGepD WorK 


effective in preventing the wheel from 
working loose. 

A rotary oil pump is furnished for 
forcing oi] to all working parts of the 
machine; the oil after passing through 
is thoroughly strained and returned to 
the tank in the base of the machine from 
which the pump gets its supply. The 
machine runs at a speed of 175 r.p.m. 
and is belted to the countershaft with 
an 8-in. belt. The driving pulley on 
the countershaft is 32 in., the tight and 
loose pulleys 20 in. and the speed 259 
r.p.m. 








THE HOLDER 


The holder shown attached to tre front 
of the machine is of the vise type and 
has the same capacity for taking dif- 
ferent size tubing as the machine. It is 
of heavy design so as to overcome the 
sudden shock and thrusts it is subjected 
to. 

The vise of this holder consists of two 
block crossneads, operated by a right- 
and left-hand screw. On the inner end 
of these crossheads are fastened inter- 
changeable jaws for holding tubings of 
different sizes up to 3 in. in diameter. 

On the rear of the vise are provided 
two long threaded rods that carry an ad- 
justable crossarm that acts as a stop 
for holding the tubes in their proper po- 
sition and to resist the outward thrust 
when swaging. The stop can be opened 
as shown for entering or removing the 
tubes. This holder is arranged to take 
tubes up to 24 in. long. Rods of longer 
lengths can be substituted for taking 
long tubing. 

The vise feed is operated by the triple 
lever through compound gearing mesh- 
ing into a rack fastened underneath the 
vise slide. The rack and dovetail slide 
are in one piece and of steel. All gears 
with their respective shafts are made in 
one piece to avoid the evil results of 
sudden shocks upon keys. 

The gears and rack have the stub- 
tooth form of teeth so as to obtain the 
greatest strength possible to resist the 
attending sudden shocks caused by swag- 
ing. A screw stop is provided on the 
front side of the holder for gaging the 
length of swaging on the tube. To per- 
mit the exchange of dies, the holder is 
unclamped and swung over to the right 
upon the track supported by the project- 
ing member of the base. 








Technical Museums 


To an industrial people the history, de- 
velopment and present state of their in- 
dustries is of more than sentimental in- 
terest. Inspiration is derived, directness 
of thought and effort fostered, and dupli- 
cation of research and endeavor avoided 
by well preserved records and the in- 
telligent exposition and exhibition of 
processes and products. 

Across the water, industrial museums 
are not uncommon. Scotland has one at 
Edinburgh, England one at London, France 
one at Paris, Bavaria one at Munich. 

In general, the exhibits are historical 
and educational. The full-sized object 
may be displayed, or a model to some 
desirable scale. These are frequently ar- 
ranged to be operated electrically, pneu- 
matically or by hand. The models, work- 
ing or stationary, are usually shown sec- 
tioned in their essential features, so 
that their movement is made plain. A 
brief description, with or without refer- 
ence to standard works on the subject, 
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accompanies the exhibit. Good photo- 
graphs and drawings are used, generally 
when the object itself cannot be shown 
or is not yet illustrated by a model. 

We Americans are proud of the pro- 
gress we have made in a technical way, 
and we have had world leaders in such 
lines. But we cannot afford to rest upon 
our laurels. We must equip our country 
with additional means of study and in- 
formation, aiding our engineering and 
technical schools and presenting to a 
larger number of our citizens an interest- 
ing and concrete opportunity for acquir- 
ing knowledge. 

Our National Museum is in Washing- 
ton, and has many visitors each year; 
but it has no technical exhibits to com- 
pare with those abroad. It is not at all 
what it should be, and is available to 
only a very small proportion of our 
people. 

England has a fine technical museum; 
the area of the country is about 58,000 
square miles. Scotland has its technical 
museum; its area is about 30,000 square 
miles; Ireland has a similar museum and 
its land is about 33,000 square miles. 

The United States comprises 2,870,000 
square miles. Except nine of the East- 
ern states, each one contains 30,000 
square miles or more. Many of the 
states do not have the density of popula- 
tion of the three foreign countries named, 
but are growing rapidly. 

In these 48 states are universities, sup- 
ported more or less by the state. All of 
these can use to advantage such tech- 
nical museums. Museums in connection 
with them would be nearer to the people 
of the state than the national one, and 
would soon become centers of attraction. 

Some universities may not feel the 
need of such museums at present, but 
will in the near future. Others already 
desire them, but lack funds for proper 
displays. Many have now small begin- 
nings of such exhibits scattered about the 
different buildings. With a fine technical 
museum at hand, such objects as are 
frequently desired in the class or lecture 
room could be duplicated; others could 
be visited in the museum. 

The English, Scotch and Irish museums 
are run independently. Each has its 
mechanicians who make models to scale, 
and usually only one of each kind. Very 
seldom is a duplicate made and sent to 
another museum. If these museums co- 
operated, each set of mechanicians might 
make three models, reducing the cost 
pro rata and making the exhibits in all 
three more complete. 


Avoiding this condition, our National 
Museum could take the lead for this 
country and help each state acquire a 
fine technical museum. For example, its 
director could have his mechanicians 
make working models, say of Newco- 
men’s engine, in lots of 50, 40, 30, 20 or 
10, according to how many other muse- 
ums might wish them, so reducing the 
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cost to each. Similarly the mechanicians 
already employed in some of the universi- 
ties peculiarly qualified to make some 
certain model could be engaged to make 
them for the various museums. The cost 
of the models would be paid to the Na- 
tional Museum and its running expense 
not increased much by the plan. 

If power to follow some such plan is 
not already in the hands of the director 
of the National Museum, Congress can 
pass a bill giving him the necessary 
power. In fact, Congress might be will- 
ing to grant financial assistance to each 
state in the building of a proper, fire- 
proof museum for technical purposes. 

Such museums could be built for the 
cost of one battleship, and it might be 
that the interest aroused and stimulated 
in some of our future citizens by them 
would prove in an emergency of more 
practical value for offense and defense 
than the present battleships.—Power. 





Measuring Taps 
By I. B. Ricu 


The question of measuring taps for 
threaded work accurately and quickly is 
more serious than we are apt to think, 
in many cases. 

While limit gages have many advan- 
tages for insuring production within pre- 
determined limits, it is sometimes neces- 
sary to know just how much taps vary 
from the standard size and the mi- 
crometer does not afford a rapid method, 
even though it be extremely accurate. 

The device shown gives a rapid method 
of securing a fair degree of accuracy. 

It consists of the sheet-steel': frame A 
with the anvil B fastened to it by the two 
screws shown. The movable jaw C is 
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DEVICE FOR MEASURING TAPS RAPIDLY 


connected with the indicating lever D, 
which multiplies the movement ten times 
and shows the indications on the scale 
E. The anvil B and the measuring jaw 
C are shaped so as to measure the pitch 
line and any variation from the nominal 
diameter is shown by the indicator needle 
D. A spring, not shown, keeps the jaw 
C in contact with the tap being measured. 
The gage can be reset at any time by ad- 
justing the anvil B. 

This was designed by one of the men 
in the testing department of the Wells 
Brothers’ Co. plant, Greenfield, Mass., 
but is not the device used in gaging com- 
mercial taps. For this purpose limit 
gages are used. 
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Premiums and Bonus to 
Draftsmen 


We shall be glad if our readers will 
send us the details of premium and 
bonus systems for draftsmen, of which 
they may know. It appears that the 
changes in methods of paying shop labor 
have not touched the designing and 
drafting department. 

The only case of such bonus that we 
know of was in a single plant where a 
payment at the end of each year of $100 
was made to each leading draftsman 
whose work during the year had been 
free from mistakes causing expense to 
rectify. 

If such mistakes were made, the cost 
of making good was kept or estimated 
and one-fifth of this was deducted from 
the bonus. 

The effect of this bonus plan was to 
make the leading draftsmen more careful 
in watching the work of their detailers 
and tracers. Thus it served as a check 
on both design and execution of the 
drawings. 

Are there other or similar systems in 
use in the drafting rooms of our 
readers ? 
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Limitations of Gang Opera- 
tions 


Gang machining of small and medium 
sized parts is a process that, because of 
the economy of time and labor effected, 
commends itself to tool designers and to 
manufacturers of such material as is 
adapted to operations of this character. 

Although the process ordinarily in- 
volves the use of more elaborate holding 
fixtures than are required for one-piece 
operations and a substitution for the in- 
dividual cutting tool of a gang of per- 
haps a dozen or fifteen cutters, the ad- 
ditional expense thus incurred is usually 
far more than offset by the greatly in- 
creased productivity of each machine and 
labor unit. 

Common applications of this principle 
are seen in such operations as the sim- 
ultaneous sawing of a dozen or more 
blocks from a bar of material held cross- 
wise in the miller vise; the planing of a 
series of slots in a casting or string of 
castings with a gang of square-nose 
tools; the cutting off of a number of 
rings or collars in a turret lathe with a 
set of parting tools properly spaced to 
give the desired width of work. Num- 
erous operations accomplished under the 
multiple-spindle drill are also of this 
nature. 

As is the case with many other im- 
portant processes, some limitations have 
been found in connection with gang op- 
erations, and occasionally tool designers 
and users have found it advisable after 
experimenting with a certain method in- 
volving the gang principle, to revert to 
the older one-piece or one-tool process. 

An illustration which may be cited is 
the case of a special machine built some 
years ago for cutting a number of ac- 
curately spaced slots in brass plates 
about % in. thick. Originally this work 
had been done with a light, hand-oper- 
ated machine using a single cutter and 
requiring an indexing movement of the 
table for each new slot. The idea in the 
new design was to cut ten or twelve slots 
simultaneously and so economize in the 
time required for the feeding of the plate 
during the milling process, and also re- 
duce the number of indexing move- 
ments. 

It was found when the machine was 
finished that the heat generated by the 
cutter in producing the series of slots 
caused the brass plate to expand and 
warp and the requisite degree of accuracy 
could not be obtained. Attempts to keep 
the cutter and work cool, and at the 
same time maintain an efficient rate of 


speed and feed were unsuccessful and 
the series of teeth around the cutter 
were gradually ground off, thus reducing 
the number of slots milled at each pass. 
Not until the multiple-row cutter had 
been reduced in width to a single row 
of teeth, which cut one slot at a time, 
could the necessary accuracy of work 
be secured. And for this single cutting 
operation the older and lighter machine 
was far preferable and the new design 
was abandoned, although many hundreds 
of dollars had been expended for mater- 
ials and for labor in the construction of 
the machine and in the attempts to mod- 
ify it sufficiently to produce satisfactory 
results. 

Recently an article was published in 
these columns describing methods in one 
of the large automobile shops where one 
of the operations was the milling of four 
solid feathers on a sliding key shaft. 
Originally an indexing fixture had been 
used which held three shafts, and these 
were machined simultaneously by three 
formed cutters properly spaced on the 
miller arbor. However, so much time 
was lost and such difficulty experienced 
in grinding the cutters sufficiently uni- 
form and in keeping them located on 
their arbor to coincide exactly with the 
center lines of the three shafts, that 
eventually two cutters and two of the 
index centers were eliminated and the 
work done one piece at a time. 

This change has actually resulted in 
the saving of considerable time in the 
getting out of a given lot of work and 
has, of course, materially simplified the 
tool upkeep problem. 

Another article published in this issue 
points out an interesting feature in con- 
nection with the finishing of small pieces 
on the rotary table of a vertical spindle 
grinder. It was found by the manufac- 
turer of the grinder that when he placed 
one piece at the center and brought the 
wheel down directly upon it, he could 
finish the work at a considerably faster 
rate than when he placed the pieces 
around the edge of the table. 

In the first case the wheel face was 
running continuously in contact with the 
piece; in the other, the grinding action 
was an intermittent one, one piece after 
another passing under the wheel and then 
returning to the wheel again only after 
nearly a complete turn of the table. 
Furthermore, with any appreciable dif- 
ference in the thickness of the pieces to 
be ground the wheel must first reduce the 
thickest of the lot, then the next thick- 
est and so on,. before acting uniformly 
upon the entire series around the table. 





A Suggestion 


From the way in which some of our 
readers are using the “Outline of Top- 
ics,” now printed on the third from the 
last page of each issue of the AMERICAN 
MACHINIST, we believe that others may 
find a similar method of service. 

The Outline of Topics was developed 
to present the title and a few comments 
on each important article, and thus help 
the busy man to get quickly an accu- 
rate idea of the matters discussed and 
the viewpoint taken. To these few sen- 
tences of explanation the name AMERI- 
CAN MACHINIST and the volume number 
were added. 

This permits a reader to cut the out- 
line into individual items and by pasting 
them on cards or arranging them in some 
other satisfactory manner prepare a cur- 
rent and permanent index of all of the 
major articles printed. The information 
thus available is the title of the article, 
the name of the journal, the volume and 
page where printed, and a statement of 
what is covered. 

We believe this is a valuable use to 
which the outline can be put and are 
glad to pass along the experience of 
others in this suggestion. 








An Invitation to Engineers 


Members of the American Society of 
Mechanical Engineers are urged to notify 
the secretary if there is any possibility 
of their taking part in the joint meeting 
with the Verein Deutscher Ingenieure at 
Leipsic in June of next year. It is the 
wish of the German society that as many 
representative American engineers shall 
accept the invitation as possible, and the 
invitation is broad enough to include not 
only the present members of the Ameri- 
can society, but to permit those members 
to bring with them desirable guests. It 


will greatly facilitate the work of the 
Committee of Arrangements if it can 
have an early indication of the number 


for which it will have to provide. 








A Good Starting Point 


In any investigation or in any com- 
mittee work which is endeavoring to 
establish standards or to improve ex- 


isting practices there is very apt to be a 
loss of time in determining the proper 
starting point. As a suggestion along 
this line, and one which is the result of 
more or, less experience, we would sug- 
gest that a very logical and helpful start- 
ing point is a thorough understanding of 
the meaning of the various terms which 
will be used in the discussion or report. 

If precedent were needed, we can refer 
to Report No. 20 of the Engineering 
Standards Committee of Great Britain in 
its report on Screw Threads, the beginning 
of which is devoted to ‘““Nomenclature 


and Definitions,” so that there need be no 
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misunderstanding either on the part of 
the members of the committee or those 
who subsequently make use of the re- 
port. 

By proceeding in this manner so that 
all confusion is avoided in the use of 
terms, much valuable time can be saved 
and the work done is of more lasting 
value. We are all too apt to think of 
the dictionary as belonging to the kinder- 
garten, and yet, when we think it over 
carefully, we know that there are more 
dictionaries used by business men and by 
those in higher positions, than by those 
who are supposed to be ignorant of the 
terms and their meanings. 

We believe, therefore, that any investi- 
gation or any attempt at standardization 
will do well to begin by agreeing on the 
definitions of the terms to be used. This 
makes an admirable starting point from 
which the various phases of the subject 
under consideration can be easily and 
naturally taken up. 








Influence of Locality on 
Machining Operations 

It has often been noticed by shop 
visitors and by mechanics who have 
worked in various parts of the country, 
that in different localities entirely differ- 
ent machining processes are employed 
upon practically the same class of work. 

In one manufacturing section a certain 
tvpe of toc! has come into almost univer- 
sal use for a given line of aperations, 
where in another center of manufacture 
the development of shop processes has 
taken a different trend and led to the 
adoption of radically different tools and 
methods. 

For example, in one machine-building 
center embracing several important 
towns, the vertical drilling machine is 
everywhere to be seen, not only as em- 
ployed in drilling and tapping, but for 
machining many kinds of work ordinarily 
handled in other localities on horizontal 
and vertical boring mills. Cylinders of 
small and medium sizes are placed in 
suitable fixtures under the drill spindle 
and bored, counterbored, faced and 
reamed, and in many cases a battery of 
such machines is arranged in a row, with 
provision in the form of a track or a 
guide rail with indexing stops, on a long 
table or floor plate, by which the work 
is readily shifted from one spindle to the 
next with no loss of time in resetting un- 
der successive spindles. 

The conventional functions of the ver- 
tical drilling machine are thus extended 
to adapt it to purposes not originally 
recognized as falling within its legitimate 
field of operations. Indeed, in the local- 
ity referred to, it is not at all uncommon 
to find this machine employed for per- 
forming certain turning operations on 
castings where a long neck or hub re- 
quires finishing and where it is easily pos- 
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sible to apply a cutting tool which is 
more or less in the nature of a hollow 
mill. In some other places such work 
would very likely be placed on an arbor 
and swung between lathe centers for the 
external machining. 

It has been observed by visitors to one 
of the largest of our manufacturing cities 
that in spite of the increase in the use 
of the turret lathe throughout the country 
in general, a very large percentage of 
the turning and chucking operations in 
this place are accomplished with satis- 
faction and economy on the engine lathe. 
In many cases the lathe is fitted with a 
few special features to adapt it particu- 
larly to the work in hand, this meaning 
possibly the addition of a turret tool 
holder to the cross-slide, the use of car- 
riage stops and the mounting of a spe- 
cial chuck on the spindle for quickly 
and accurately grasping the work. In 
this community at least, the possibilities 
of the engine lathe as generally recog- 
nized, have been expanded to a remark- 
able degree, and a still further broaden- 
ing of its field may be anticipated as a 
direct outcome of local conditions. 

The miller and the planer are two 
other tools whose individual activities in 
the shop seem oftentimes to be extended 
on a basis of locality. Thus we find a 
certain piece as manufactured in one 
community is quite apt to be milled, 
while the same piece in another section 
of the country is machined on the planer. 

It seems to be a natural procedure for 
the newer shops springing up in a given 
section to follow the basic practice of 
the parent establishments. Men go from 
these to the new organizations and the 
shop methods applied by them are apt to 
be determined to a large extent by their 
former environment and experience. 








Dr. Rudolph Diesel, in his recent trip 
to this country, used the following ex- 
pression: “The Diesel engine is the only 
engine which converts the heat of the 
natural fuel into work in the cylinder it- 
self without any previous transforming 
process, and which utilizes it as com- 
pletely as the present advancement of 
science permits.” 

The term “semi-Diesel’’ has, however, 
come to be applied to engines using 
heavy fuel oils and operating in a gen- 
eral way on the Diesel principle. Most 
of these “‘semi-Diesel” types are different 
from the Diesel engine in the manner in 
which the air is compressed and drawn 
into the cylinder and in the manner of 
injection of the fuel. It will be noted 
that there is a large amount of miscon- 
ception about what the Diesel type really 
is. A textbook on gas engines that is 
considered very reliable refers to the 
Diesel purely as a four-cycle engine, 
whereas it is built also in two-cycle units. 
“Semi-Diesel,” therefore, is not a well 
defined term.—The Gas Engine. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by 


the editors 














Heavy Power Press 


The halftone represents a line of heavy 
power presses recently developed by the 


Standard Machinery Co., Providence, 
e 
The machine is heavily back-geared 


and is equipped with an instantaneous 
roller friction clutch. This clutch allows 
the machine to run continuously, or to be 
automatically stopped after each revolu- 
tion, either by hand or foot. The clutch 

















HEAVY POWER PRESS 


grips instantly when the treadle or handle 
is pressed, and there is less than 3'-in. 
travel of the periphery of the balance 
wheel after engagement. In addition, the 
clutch is so constructed that it may be 
stopped at more than one point in a rev- 
olution to allow for dwell in certain kinds 
of work. 

The frame construction is such that the 
path of the ram is in a direct line with 
the main bearings of the crankshaft, 
which construction makes for rigidity. 

The lower-connection is a forged-steel 
ball fitted into a hemispherical center in 
the ram. On the upper part of this ball 
is fitted a bronze retainer, which is also 


hemispherical on the lower part. The 
upper part of the lower connection is 
threaded and fits into the threaded por- 
tion of the lower part of the upper con- 
nection. The clamping is done by the 
four screws shown in the upper con- 
nection. The connection is split through 
the center and the lower portion of each 
one of these screws goes through to the 
opposite side. 

Around each screw is a bronze bush- 
ing. These bushings are threaded; at the 
same time the hole in the upper con- 
nection is threaded, and in order to clamp 
the upper connection to the lower after 
the ram is adjusted to the proper height, 
the screws are tightened, and the bronze 
bushings, which in turn are fitted to the 
threads of the lower connection, are 
forced against the shank in the lower 
connection. This method is designed to 
eliminate slippage and the bronze bush- 
ings outside of the clamping screws pre- 
vent the lower connection from being 
bruised in any way. 

This machine weighs 13,500 Ib., and is 
made single and double back-geared, as 
well as plain; it may also be ordered with 
motor drive. 








Oblique Universal Vise 


The vise shown has been developed for 
use in shapers, planers, drills, etc., it 
being so constructed as to permit ad- 
justment of the clamped work. Used 
tilted as shown, it can be adjusted radially 
about a vertical axis so as to permit the 
cutting of compound angles. 














VISE 


OBLIQUE UNIVERSAL 


The special feature of the design is 
two oblique disks which are graduated on 
their peripheries, so that direct vernier 
angular readings may be obtained for 
the tilted adjustment, as well as_ the 
radial readings for the adjustment about 
the vertical axis. Graduations are also 
provided just under the vise proper, to 
enable the setting about its axis in what- 
ever tilted position it may be. 

By the use of oblique disks, to facili- 
tate tilting, the vise is at all times com- 
pletely supported by a connection of 
solid metal between it and the base. The 
use of the oblique disks also obtains 
wide angular range without unreason- 
able height. The jaws are hardened and 
ground and the vise is made in two sizes, 
10 and 12 in., having a capacity of 6 
and 9 in., respectively. It is a recent 
product of the Sellew Machine Tool Co., 
Pawtucket, R. I. 








Internal Drilling Machine 
for Motor Frames 


The machine shown has been designed 
for internal drilling, tapping and milling 
operations on electric motor frames and 
similar work. It is capable of perform- 
ing the whole series of customary opera- 
tions on such frames, including the drill- 
ing of the pole pieces, drilling for in- 
terpoles, tapping of the holes, milling the 
vertical for interpoles, machining 
small facings, etc. It dispenses with 
laying-out operations on the work, as it 
is adapted for indexing the work in a 
circle and to the required points in the 
vertical plane. 

The machine is adapted for use as an 
attachment to any standard horizontal 
drilling or boring machine, to which it 
can be secured for operation in a few 
moments; or when so desired it is ar- 
ranged as an entirely self-contained tool 
driven by pulley and belt, or by direct- 
coupled motor. It is shown in Fig. 1 as 
a complete unit with the _ horizontal 
driving and feeding mechanism at the 
right hand. 

Referring to- Fig. 2, it will be seen that 
the machine is provided with an inner 
shell A which is bolted to the base, and 
which carries a rack B engaged by a 
pinion C, which is carried on the same 
shaft as the worm gear D. A worm E 
engages with the wormwheel and is actu- 
ated by the handwheel F to elevate or 
lower the outer sleeve G, which carries 


slots 
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the work table 7. The post H carries 
the drill head and is part of a slide to 
which is attached a bracket Z, in which 
are operated the bevel gears for rotat- 
ing the drill spindle, these gears con- 
necting the vertical shaft M and the 
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The indexing table is locked in posi- 
tion and the positions of the various holes 
are secured by means of a_ suitable 
catch. 

The machine illustrated in Fig. 1 is 
equipped with power elevating mechan- 
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Fic. 2. DETAILS OF INTERNAL 
horizontal driving shaft Y. The latter 
is connected by a taper shank to the 
main spindle of the machine as repre- 
sented in Fig. 1, and travels longitudi- 
nally with the slide H when the drill or 
other tool is to be fed to or from the 
work. The feed is, of course, obtained 
by feeding the regular horizontal spindle 
at the right in the customary manner. 
The gearing at the upper end of the 
shaft M for driving the drill spindle is 
arranged as shown in Fig. 2. The gland 
in the head is made oil-tight by means of 
a leather packing ring. The outer shell 
or sleeve G of the machine has secured 
to it a disk S, which in turn carries the 
table J, which is kept from lifting by 
means of the straps U. The work table 
carries a stepped faceplate V for the 


various sizes of motor frames requiring 
drilling. 





DRILLING 











—_ 


Am MACHINGST 


MACHINE FOR MoToR FRAMES 
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ism for the work table. Two sizes are 
made; one is capable of working in diam- 
eters ranging from 8 to 24 in., the other 
is adapted for diameters from 10 to 
40 in. The makers are H. W. Kearns & 
Co. Ltd., Broadhheath near Manchester, 
England. 








Lamp Reflector and Hold- 
ing Clip 

In Fig. 1 is shown a side reflector for 
incandescent lamps made of a single 
metal piece. It extends slightly over half 
way and is attached directly to the bulb. 
It is held at a suitable distance from the 
bulb and can be readily adjusted to re- 
flect the light in any desired direction. 
The inner and outer surfaces are covered 
with baked enamel, white inside and dark 
green outside. 
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The second illustration shows a clip, 
by the use of which the light from a 
lamp suspended on the ordinary flexible 
cord can be reflected in either a down- 
ward or sidewise direction. The clip con- 
sists of a single-piece punching of re- 




















Fic. 1. LAMP REFLECTOR 

















Fic. 2. LAMP CLIP 


silient insulating material, shaped as 
shown. 

Both devices shown are recent products 
of the Sachs Laboratories, Hartford, 


Conn, 








Combination Machine for 
I-Beam and Bar Sections 


The illustration shows a special com- 
bination machine for handling I-beam 
and other bar sections, designed and con- 
structed by James Bennie & Sons, Glas- 
gow, Scotland. 

In the center is the double angle shear 
for shearing bulb angles up to 12x4x7% 
in. and ordinary angles up to 6x6x1 in., 
and so arranged that short pieces may be 
sheared at any angle. The upper knives 
are carried in inclined slides of cast steel 
moving in planed ways on the main cast- 
ing of the machine. These slides have a 
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stroke of 2'4 in., obtained from a double 
link or pitman actuated by an eccentric 
on the mainshaft, located in the center 
of the machine, and provided with outer 
bearing formed on the slide cover. The 
lower knives fixed to the main frame are 
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through the machine, so that bars of any 
length may be cut. 

The machine weighs 55,000 Ib., is di- 
rect-geared to the spur wheel attached to 
one of the flywheels, and is equipped 
with a 20-hp. motor. 

















CoMBINATION MACHINE FOR I-BEAMS AND BAR SECTIONS 


reversible, and interchangeable in the 
right- and left-angle shears, so that each 
knife has four cutting edges. The upper 
knives are also interchangeable, giving 
them two cutting edges. 

To the left is the I-beam bender, which 
has a capacity to bend and straighten up 
to 15x6-in. I-beams of the heaviest sec- 
tion. The bending ram is operated from 
the angle-shear slide by a steel connect- 
ing link. It will be noted that the guides 
for the adjustable rams are of great 
length for a wide range of adjustment, 
and that the carrier rolls, with journals 
placed on screws operated by hand- 
power worm gear, have also a wide range 
in a vertical direction. These provisions 
are made to suit the coping attachment. 

The three coping tools are carried on 
a cast-steel slide fixed to the bending ram 
and moving in ways on the main frame 
of the machine. The upper tool is for 
notching the flanges of I-beams at any 
part other than the end, while the lower 
tools are for notching the I-beams, 
flanges and webs at the ends of the beam. 
The cuttings drop into a chute and fall 
out at the end of the machine. Tilting 
of the material during the cut is pre- 
vented by the projecting screws. 

To the left is the horizontal punch, ar- 
ranged with die-holder to enable holes to 
be punched in the webs and flanges of 
the sections. The punch ram is operated 
in a manner similar to the bending ram, 
and holes 1% in. in diameter may be 
punched in 1'4-in. steel plates. 

The channel shear is located in the 
back and is capable of shearing channels 
up to 12x4x* in. This attachment is 
contained in a separate casting bolted to 
the main frame. A hole is provided right 

















Fic. 1. TooL Rest For DOUBLE-SPINDLE 
LATHE 
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Fic. 2, WHEEL-TURNING ATTACHMENT FOR 
DOUBLE-SPINDLE LATHE 
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Double-Spindle Lathe Attach 
ment 


The halftones show recent im- 
provements incorporated in the double- 
spindle lathe manufactured by J. J. Mc- 
Cabe, New York, N. Y. 

In Fig. 1 is shown one of a pair of 
wheels being turned in a double-spindle 
lathe equipped with a new-design tool 
rest. The rest is made of a heavy solid 
block, so constructed as to withstand the 
heavy duty imposed by railroad repair 
work. 

The second illustration shows a new 
wheel-turning attachment. It consists of 
a socket plate which fits a recess in the 
geared plate, two driving arms and one 
set of split bushings for holding one size 
of axle journal. 


two 








Joint Meeting of Engineers 
in Germany, 1913 


Elaborate preparations are in progress 
for the entertainment of the American 
Society of Mechanical Engineers on its 
visit to Leipzig, Germany, to meet with 
the Verein Deutscher Ingenieure in June 
of next year. While it is early to an- 
nounce the features of the program, it 
may be said that the attractions include a 
reception at Hamburg bf the senate, an- 
other by the Hamburg-American Line, 
and a visit to the shipyards of Blohm & 
Voss, the largest shipbuilders on the 
continent, where an opportunity will be 
offered to inspect the “Super-Imperator,” 
the largest steamship yet under construc- 
tion, and to“see Diesel engines of 6000 
hp. each, 2000 hp, being developed in a 
single cylinder. 

The party will then be taken by spe- 
cial train to Leipzig, where they will be 
received by the King of Saxony and the 
first of the professional sessions will be 
held. A paper is promised by Prof. 
Lamprecht, of the University of Leipzig, 
the famous historian, one by Dr. C. 
Matschoss, probably on the history of en- 
gineering, and another by Prof. Busley 
on aérial navigation. It is hoped that 
Count Zeppelin will be present with one 
of his dirigible balloons. There will also 
be a concert by the famous Gewandhaus 
orchestra under Nikisch, the most fa- 
mous living conductor in Europe. 

While the party is in Leipzig, the dedi- 
cation of the monument erected in com- 
memoration of the battle of Leipzig 100 
years ago will take place. The next stop 
will be at Dresden, where the castles, 
galleries and technical high schools will 
be visited. From here the party will pro- 
ceed to Berlin, where the program will 
comprise an excursion through the castle 
of the Kaiser at Pottsdam, a great lake 
festival at Wannsee, and a reception at 
the Zoédlogical Gardens, as well as visits 
to the Allgemeine Electricitits Gesell- 
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schaft, Borsig, Ludwig-Lowe, Siemens- 
Schuckert and others. 

A special train will then be taken 
to Essen, where the party will be 
received by Krupp von Bohlen, the presi- 
dent of the Krupp works, and exceptional 
facilities will be given to see the latest 
processes in steel manufacture, etc. A 
visit is also planned to the Krupp works 
at Rheinhausen, which are the finest steel 
works in Germany, and an opportunity 
will be afforded to inspect the entire 
process from the raw material to the 
finished product. At Diisseldorf the party 
will be received by the iron and steel 
institutes, and at Cologne by the city 
authorities, the reception in the latter 
city being held in the famous Old Guild 
Hall. 

In Cologne visits will be made 
to the establishment of Deutz & Humboldt. 
From Cologne the party will go up the 
Rhein by steamer to Riidesheim, where 
a festival will be held on the banks of 
the river. At Heidelberg an illumination 
of the castle is promised. At Mannheim, 
visits will be made through the shops of 
Sulzer Bros., Benz, and Brown Boveri. 
The pgrty will then proceed to Munich 
with a possible stop at Niirnberg. At 
Munich the professional sessions will be 
continued in the famous _ industrial 
museum, and there will be receptions by 
the city and by the Prince of Bavaria. 
Here the official program will end, but 
opportunity will be afforded to visit 
shops. 








Modern Method of Testing 
Welds* 


By C. FREMONT 
In industrial practice, many iron and 
steel articles are welded by forging, for 
convenience in manufacture and for the 
sake of cheapness. Practical men admit 
iS 
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that when this welding is successfully 
accomplished, the strength of the article 
is as great at the weld as in the natural 
metal, and that, consequently, a properly 
welded article is as strong as though 
forged in a single piece. 

The smith assumes that the two pieces 
of metal, brought into a state of fusion-—— 
at least at the surfaces which will be in 
contact at the time of welding—and then 
rapidly and suitably hammered after 
being placed in mutual contact on the 
anvil, should interpenetrate and furnish 
a homogeneous texture under this treat- 


“Proceedings” of the 
for Testing 


1912 
Association 


*From the 


International 
Materials. 
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ment. As certain tensile tests on welded 
articles have produced fracture elsewhere 
than at the weld, men have regarded this 
circumstance as a proof of the above 
hypothesis. 

When welded articles break during use, 
it is admitted that the fracture is due to 
the imperfection of the weld, which is 
possible even when the work has been 
done by a skilled hand. It would, there- 
fore, seem highly desirable to provide a 
method of examination capable of re- 
vealing the quality of a weld in iron or 
steel articles without injuring the articles 
themselves. 


DETERMINING STRENGTH OF FORGED 
AND AUTOGENOUS WELDS 


Before proceeding to investigate the 
problem, I proposed to determine the 
strength of forged welds, in order to as- 
certain the limits between which this 
strength is likely to vary. I selected the 
impact test and employed small pris- 
matic test pieces measuring 0.312x0.4 
in. in cross-section. These pieces were 
left unnicked. 

The unit of comparison is self-evident, 
namely, the strength of the original 
metal. If the weld be perfect, its strength 
should be equal to that of the natural 
metal of which it is composed. Any dif- 
ference between these two values is a 
measure of the imperfection of the weld. 

The welds intended for my tests were 
made, in fairly large number, in France 
and elsewhere—in the workshops of rail- 
way companies, wagon builders, etc.—by 
smiths who were especially selected on 
account of their skill. The welds—steel 
on steel, iron on steel and iron on iron— 
were of the scarf-jointed type, so as to 
obtain large contact surfaces. Each piece 
welded was of square section about 1.4 
in. on a side, the shape and dimensions 
being convenient and favorable for good 
welding. I have kept only such of the 
welds as were regarded as the best after 
polishing and coarse etcFing. 

The square-section iron employed in 
these various welds had a tensile strength 
of 50,000 to 57,000 Ib. per sq.in., and 
the mild steel a tensile strength of about 
57,000 Ib. per sq.in. 

The impact tests on the unnicked test 
prisms (0.315x0.4-in. section) gave about 
8800 Ib. in the case of the steels, the 
test pieces not exhibiting fissures in any 
instance; and 4576 to 5632 Ib. for the 
iron, the fracture of the metal being 
fibrous. 

Prismatic test pieces similar to the 
foregoing, that is to say, of the same 
dimensions and unnicked, were prepared 
from the welded pieces, but in such a 
way that the bending test could be ap- 
plied in line with the weld, to enable the 
strength of the latter to be determined. 

Under the impact test all these pieces 
exhibited in all cases a strength inferior 
to that of the natural metal. In most of 
the tests the test pieces fractured in con- 
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sequence of the weld opening, the strength 
being insignificant—less than 172 Ib., for 
instance. Among the better results, the 
steel-steel test pieces underwent a fair 
amount of deformation before fracturing, 
the force required being 2580 to 2752 
Ib., that is to say, only one-third the 
strength of the original metal, which 
couli be bent right over without breaking 
or even cracking. 

The sfatic strength obtained in testing 
forged «scarf-jointed welds is equal to 
the static strength of the metal only when 
the welded surface is sufficiently large 
to compensate for the lower elementary 
strength per unit surface, just as in a 
brazed joint. 

As all investigators have confirmed, 
autogenous welds are still weaker than 
forged welds, not only because of the 
smaller surface of adhesion they pre- 
sent, but also on account of the lack of 
continuity in the added metal, and be- 
cause they are not hammered. 

If the prospectuses give relatively high 
values for the tests relating to the 
strength of the weld, the reason is that 
the test pieces were not taken quite trans- 
versely with regard to the weld; that is 
to say, in such a manner that the plane 
of the welded surface forms a continua- 
tion of the plane of impact of the punch. 

Thus, in the. case of a boiler plate, an 
angular groove was cut with a planer, 
so as to have a shape similar to that of a 
linear corrosion, an oxyacetylene weld 
being then very carefully made, with added 
metal, by a skilled workman. This weld 
was so good that rapid etching failed to 
reveal any trace, and it was only after 
prolonged etching that the micrograph 
revealed the weld. 

The impact tests on unnicked test 
pieces, taken quite transversely to the 
weld as indicated in Fig. 1, gave a very 
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DIAGRAM SHOWING CorRRECT WAY 
OF TAKING TEST PIECE 
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low strength, the weld cleaving open. 
Impact tests on nicked pieces cut par- 
allel w:th the surface of the plate, as 
shown in Fig. 2, gave a resistance cf 
4128 lb. and a fibrous fracture, this re- 
sistance, however, being that of the plate 
itself and not of the weld. It is, there- 
fore, important that the tests should be 
correctly performed. 

To sum up: Forged welds, even when 
perfectly successful (of which there is 
no proof in practice) are. always weakcr 
than the metal, the weld being merely a 
more or less perfect adhesion, which 
explains the number of fractures of 
welded articles while in use. Hence, 
welding should not be allowed, unless 
the accidental fracture of the article will 
not be attended with danger. 
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Rebuilding Second Hand 
Machinery in a Trade 
School 


By E. H. FisH* 


Some of the readers of the AMERICAN 
MACHINIST doubtless recall an article 
(about two years ago) by the late Mil- 
ton P. Higgins on the subject of training 
young men in machine work by rebuild- 
ing second-hand machinery. One result 
of this article was the gift to the Wor- 
cester Trade School, by one of our 
_ trustees, of a 30-in. by 14-ft. Pond lathe 
of about the vintage of 1870. At that 
time we had only young boys with com- 
paratively little experience and it was im- 
practicable to do more than disassemble 
the machine and clean it up. Owing to 
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say $400 all told, we have a lathe which 
is in every way as good for purposes of 
instruction as if we had paid $1200 for 
it. It is not of the most modern design 
but aside from having a solid spindle and 
a four-step cone it compares very well 
with many that are being put on the mar- 
ket today. If we were just starting now 
to rebuild this machine with third-year 
boys, we very likely could cut the time 
in half, but we would still prefer to do it 
with second-year boys, as we did before. 

As a matter of fact, we are beginning 
the rebuilding of three 18-in. engine 
lathes, two pumps, a 32-in. planer, an 
upright drill, and two slide-valve engines 
with the boys who are now in their sec- 
ond year, while the third-year boys have 
begun on a new 5x15 Harris Corliss en- 
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A 30-1N. LATHE OF 1870 REBUILT IN A TRADE SCHOOL 


this state of things and press of other 
work, Mr. Higgins did not see the com- 
pletion of this project, though he did see 
several of less magnitude put through. 
The engraving shows the results of the 
labors of boys who had been in the school 
upward of one year and less than two. 
All finished surfaces were refinished. By 
this we mean not merely repolished or 
filed but re-machined. The bed, for ex- 
ample, was replaned, which involved ship- 
ping it as our planer has only 10-ft. table, 
the head and tail spindles were both re- 
placed, the compound slide was thrown 
away and a new one somewhat less 
ancient in design drawn, patterns made 
and built. The apron required almost 
all new gears and studs but the plates 
were saved by reaming the holes. The 
tailstock was much too heavy for a 120- 
lb. boy to slide along the bed, so we 
made a bracket, pinion and crank, as 
shown in the cut. All sliding surfaces 
were scraped, a slow job to do and get 
right with boy labor but one that we 
accomplished in time and in good shape. 
The gearing in the head had to be re- 
placed, which meant more work for our 
pattern makers. The result of all our 
labors is that with an outlay of about 
$50 in cash and 3500 hours of boys’ labor, 
which it really costs us approximately 
10c. per hour to house and supervise, or 





*Manager, Worcester School of Trades. 





gine for use in driving our power-plant 
engineering department. It is our inten- 
tion to carry out this scheme in the 
future by giving first-year boys general 
repetition work of a simple nature but 
shifting them all about the shop during 
the year, giving the second-year boys 
the rebuilding of second-hand machinery, 
third-year boys the building of new ma- 
chinery and the fourth year tool and jig 
making. 

We find the second-hand machinery 
especially valuable for second-year work 
because the boys can see before they be- 
gin just what they are doing. Building 
new machinery sometimes lacks interest 
because the younger boys cannot tell from 
the drawings what the finished machine 
will look like. Then, again, the oppor- 
tunity to observe where wear occurs in 
machinery is worth much. While we do 
not pretend to teach theoretical machine 
design, we do try to train the boys’ ma- 
chanical common sense. The nearest thing 
that we can give them to long years of 
experience is this chance to see and dis- 
cuss, under proper supervision, the ef- 
fect of design made in past years. We 
try to show them the reasons for changes 
to present designs, though we endeavor 
not to get machinery so ancient that it 
employs different principles of action 
from modern practice, such as a chain- 
driven planer, for instance. 





PERSONAL 
William Schwanhavser, chief engineer, 
International Steam Pump Co., has re- 
turned from a three months’ European 
trip. 
Dr. Conrad Matschoss, the European 
writer of notes on industrial history, his- 


torian of the Royal Polytechnic High 
School of Berlin, is visiting the United 
States as the official representative of the 
Verein Deutscher Ingenieure, with a spe- 
cial reference to the arrangement for the 
visit of the American Society of Mechan- 
ical Engineers to Germany in June of 
next year. 








John Hope 


John Hope, whose name is immediately 
connected with graduating and engraving 
work in the machine shop, died at his 
home in Providence, R. I., on Sept. 8. 
His invention of the pantograph engrav- 
ing machine, at a time when the finer 
character of such work was solely the 
product of hand operation, brought to him 
an intefnational reputation. 


Mr. Hope was born in Manchester, 
England, 92 years ago, and inherited 
from his father a mechanical turn of 


mind, especially induced toward engrav- 
ing processes. At the age of 14, he was 
apprenticed in his father’s shop, devoted 
to engraving rolls for calico printing. 
After completing his apprenticeship, sim- 
ultaneously with a brother, they took 
over the business. Their work attracted 
attention, and in 1846 the late Philip 
Allen, a successful calico printer, of 
Providence, went, to Manchester to be- 
come acquainted with the firm. John 
Hope’s skill and talent so impressed Mr. 
Allen, that he pictured to the young 
brothers a greater field for their talent in 


America. The result was that in 1847 
the Hope brothers transplanted their 
equipment and men to Providence. Im- 


mediate success resulted in taking larger 
quarters, and this permitted the adding 
of a machine shop. Such an adjunct to 
the engraving business was in direct line 
with an idea John Hope’s father had al- 
ways advocated. In this machine shop 
the pantograph engraving machine was 
successfully developed, and the invention 
was destined to revolutionize the engrav- 
ing industry. Subsequently the same 
shop produced pantograph graduating 
machines for graduating, numbering and 
lettering steel rules and finely graduated 
tools; the panto-die-engraving machine; 
the rotary copper cylinder grinding and 
polishing machine, and many others of a 
similar nature. 

In 1890 the firm was incorporated as 
John Hope & Sons Engraving and Man- 
ufacturing Co. For the past 10 years 
John Hope relinquished active interest in 
the business, his sons assuming control. 
He is survived by four daughters and 
four sons. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 














METAL WoRKING 
NEW ENGLAND STATES 


TheC. H. Partlett Mfg.Co, manufacturer 


of wood turning novelties, will rebuild 
the factory at North New Portland, 
Maine, recently destroyed by fire. rhe 


new building will be 40x100 ft., two stories. 

The Vermont Machine Tool Co. is in 
the market for machine tools to equip its 
new shops at Windsor, Vt. The company 
was recently organized to manufacture 
the Gridley automatic multiple spindle 
turret drill. George O. Gridley is pres. 

A 30-engine roundhouse will be built 
at Mansfield, Mass., in connection with 
the proposed electric train service be- 
tween Boston and Providence. George 
T. Sampsen is engr.-in-charge. 

The Athol Gas & Electric Co. is building 
a garage at Athol. Mass, 

The Belcher & Taylor Agricultural Tool 
Co., will rebuild its foundry at Chicopee 
Falls, Mass., recently destroyed by fire. 
The new building will be of steel construc- 
tion, 50x160 ft. The general contract has 
been awarded. Noted Aug. 22. ° 

The General Electric Co. will build addi- 
tions to its plant at Lynn, Mass. The 
plans provide for a foundry, 123x132 ft... 
two stories in the front, one in rear, of 
brick with steel frame; an administration 
building, 52x218 ft., four stories, of simi- 
lar construction; an office building, 52x 
62 ft.. and a transfer building, 31x78 ft., 
of reinforced concrete. 

Simion Berube, Providence, R. I., will 
build a two-story public garage, brick, 
yn Broad St., Edgwood, ; it will be 
134x80 ft. Gould & Gould, 148 Westmin- 
ater St., Providence, are archs. 

The Fales & Jenks Machine Co., manu- 
facturer of textile machinery, is building 
an addition to its shops at Pawtucket, 
R. I. The new building will afford about 
25,000 sq.ft. of floor space. 

J. O'Donnell, Providence, R. I., will 
build a two-story addition, 50x83 ft., of 
brick, to his public garage on Messer St. 

A contract has been let for a factory on 
Railroad Ave., Bridgeport, Conn., at the 
plant of Royal Equipment Co. It will be 
one-story, 37x127 ft. of concrete blocks. 

A contract has been awarded for a 
brick addition 16x52 ft. to a building at 
the plant of the American Graphophone 
Co., on Railroad Ave., Bridgeport, Conn. 

The Acme Shear Co. has started work 
on a new foundry on Arctic St., Bridge- 
port, Conn. It will be of brick and steel 
construction, 50x119 ft., one story high. 

Edward Miller & Co., manufacturers 
of gas and electric fixtures, will build a 
five-story factory, 35x100 ft., of mill con- 
struction, at Meriden, Conn. 


Plans are being completed by Burton 


A. Sellew, arch., for a new garage to be 
erected at 66 Buckingham St., Hartford, 
Conn., for C. K. Hansen. It will be 
brick and steel, 60x60 ft., two stories 
and basement. A freight elevator of 
four tons capacity with a platform 
9x20 ft., will be installed. 

A contract has been awarded for a 
brick addition to the foundry of the 


Mfg. Co. on Lawton 


Turner & Seymour a 
rhe building will 


St., Torrington, Conn. 
be 50x50 ft. 

The Union Hardware Co., Migeon Ave., 
Torrington, Conn., is building a brick 
addition to its factory. It will be 50x50 
ft., one story high. 

MIDDLE ATLANTIC STATES 

The New York State Prison Commission 
has approved plans for the construction 
of a new shop building in the yards at 
Auburn prison, Auburn, N. Y. The shop 
will be 130x40ft. 


Bids are now being received by the 
Fulton Machine & Vise Co., Lowville, N. 
Y. for the construction of a new two- 
story foundry addition to its plant It 


will be 50x50 ft., with an extension 20x30 
ft. 


The city of Rochester, N. Y., is plan- 
ning to erect a municipal garage on Ex- 
change St., for storing the automobiles 
owned by the city. It is understood that 
about $30,000 will be spent for the build- 
ing and equipment of the garage. 

G. W. Todd & Co., manufacturer of 
check protectors, 1155 University Ave., 
Rochester, N. Y., has received a permit to 
erecta new machine shop. It will be one- 
story high, 231x125 ft., and will cost $15,- 
000. 

The new plant of the Forbes Brass Co., 
Rochester, N. Y., manufacturers of plumb- 
ers, brass goods, in process of erection 
in the Brighton district, will be of con- 
crete construction provided with the most 
modern foundry and finishing equipment. 
The company has also purchased and is 
now operating the foundry and plant of 
the Sterling Brass Works on Allen St. 


The S. HowesCo., manufacturer of grain 
cleaning machinery, Silver Creek, N. Y., 
will build an addition to its shop, four 
stories high, 70x75 ft., of steel and con- 
crete. 

Max Hertz, of Newark, N. J., has re- 
ceived a permit to build a 30x40 ft. one- 
story brick garage at 58-60 Oliver St., at 
an estimated cost of $2,000. 

A recent fire in the plant of the Emaus 
Foundry & Machine Co., Emaus, Penn., 
caused a loss of about $15,000. 

W. L. Krider, Meadville, Penn., is 
building a 60x40 ft., one-story garage on 
Cottage Ave. 

Bids are now being received by Ballin- 
ger & Perrot, archs., 1211 Arch St.; Phila- 
delphia, Penn., for the construction of a 
forge shop for John J. Pfeifer & Co., man- 
ufacturer of shovels, 222 Race St. It 
will be one-story high, 22x72 ft., and will 
cost $8000. 

The American Pulley Co., 4200 Wissa- 
hicken Ave., Philadelphia, Penn., has 
awarded a contract for the construction 
of a new factory which will be one-story 
high, 125x180 ft. The cost is $15,000. 

H. E. Cassel, Philadelphia, Penn., is 
erecting a two-story brick garage in the 
rear of 2522 North Broad St., at an esti- 
mated cost of $2,000. 


The Ajax Metal Co., Philadelphia, 
Penn., has received a permit for the 
erection of a large addition to its plant 


on Delaware Ave. It will be a two- 
story, concrete and steel structure, 50x83 
ft. The estimated cost is $25,000. Noted 
Aug. 1, 

The United Railways & Electric Co., 
Continental Bldg., Baltimore, Md., has 
awarded a contract at $150,000, for the 
construction of a one-story reinforced 
concrete carbarn, which will be 140x322 ft. 

J. Wilson Leakin, Baltimore, Md., is 
erecting a 30x100 ft., two-story brick gar- 
age at Cathedral and Preston Sts., When 
completed, the Goodyear Rubber & Tire 
Co. will occupy the upper story of the 
garage. 

Bids are asked 
17, by Maj. F. C. 
U. S. A. Gen. 


as follows until Sept. 
Boggs, Corps Eners., 
Purchasing Officer, Isth- 
mian Canal Commission, Washington, 
D. C., under Circular 729-A: Class 1, one 
cold-saw cutting-off machine, complete; 
Class 2, one pneumatic screen shaker for 
steel foundry; Class 3, six pneumatic 
sand rammers. 


SOUTHERN STATES 


The Princess Furnace Co., Glen Wilton, 
, will erect a new cast house of struc- 
steel, 105x50 ft. having side sheds, 
and will rebuild its furnace, recently 
collapsed at a loss of $25,000. Joseph L. 


Hunter, Roanoke, Va., is constructing 
ener. 
J. B. Rumbough, Asheville, N. C., will 


erect a three-story brick garage and ma- 
chine shop on North Main St. It will 
be of fireproof construction, 72x100 ft. 
The Armour Packing Co., will erect a 
packing and cold storage plant at Wil- 
mington, N.C. It will be of brick and re- 
inforced concrete, two stories and base- 





ment with automatic refrigeration fur- 
nished by electric motor power. 
The E. C. Preble Machine Co., Chicago, 


will establish a machine shop at Kissim- 
mee, Fla. 

The Peacock Iron Works, Selma, Ala., 
will establish a plant at Attalla, Ala., to 
manufacture cars and car wheels. W. F. 
Stovers has given a 20-acre site for the 
factory and $20,000 have been subscrubed 
by local citizens. 

The Tennessee Improved Cotton Gin 
Co. has been organized with $20,000 capi- 
tal and will manufacture ginning machin- 
ery at Jackson, Tenn. P. Rand and L. 
N. Hine are interested. 

The Jackson Ornamental Iron & Bronze 
Works, Jackson, Tenn., will enlarge its 
plant, and install foundry equipment. 

Fire, Sept. 7, damaged the machine 
shops and storehouse of the Illinois Cen- 
tral R.R., Jackson, Tenn. Loss $40,000. 
The company will rebuild immediately. 
A. S. Baldwin, Chicago, IIl., is chief engr. 


_ Hunter Raine and others have organ- 
ized a company with $250,000 capital stock 
and will erect a factory at Memphis, 
Tenn., to manufacture hoisting machines 
for handling heavy freight. This device 
is patented by Matthew Stewart, formerly 
of Memphis. 


_ The Stewart Iron Co., Covington, Ky., 
is erecting a new auto truck factory, and 
will shortly ask for bids on the machine 
tools to be installed. Noted Aug. 15. 


The Central Automobile Co. is erecting 
an automobile repair shop at Newport, 
Ky. Walter P. Dickerson is pres. 


MIDDLE WEST 

The Canton Saw Co., Canton, Ohio, will 
erect an addition, one-story, 70x150 ft: 
G. Tilden, 34 Schaefer Bldg., Canton, is 
arch. 

The Cleveland-Canton Spring Co., Can- 
ton, Ohio, has obtained a permit for the 
erection of a $10,000 plant on Dueber Ave. 
The company manufactures all kinds 
of vehicle springs. Noted Sept. 12. 

The Sterling Cut Glass Co., Cincinnati 
Ohio, will erect. a two-story factory, 50x 
165 ft. Cost, $25,000. 

The Ohio Knife Co., Cincinnati, Ohio, 
manufacturer of large machine knives, 
will build a larger plant near the C. H. & 
D. Ry. in South Cumminsville. The plant 
will consist of three separate buildings 
240x35, 340x35 and 30x30 ft. Cost $25,000. 
The structures will be of steel and brick 
construction. 

Charles Schiear, Cincinnati, 
erect a 30x100 ft. one-story garage on 
Montgomery. Ave. The new structure 
will be of brick and steel fireproof con- 
struction. 

The American Stove 
Ohio, has awarded contracts for three 
new buildings. One will be three-story 
of brick and steel, mill construction, 68x 
45 ft., another two stories 95x54 ft.: and 
the third, 125x45 ft. 

The Cleveland Railway Co., Cleveland, 
Ohio, has let the contract for the erection 
of an addition to its car shops at 4369 West 
25th St. to cost $12,000. 


The Grabler Mfg. Co., 6619-49 Broadway 
Ave., Cleveland, Ohio, manufacturers of 
auto parts, has awarded contracts for the 
rooton of a foundry addition to cost 

‘, e 


The Upson Nut Co., Cleveland, Ohio, 
will erect and equip a complete new forg- 
ing plant. This‘is the first of several new 
buildings to be erected for the company. 

The Ohio Malleable Iron Works, Colum- 
bus, Ohio, will erect a foundry and fur- 
naces, to cost $25,000. J. A. Jeffrey is pres. 

Langdon & Hohly, 1442 Nicholas Bldg., 
Toledo, Ohio, are preparing plans for a 
one-story and basement factory, 50x50 
ft.. for the Acklin Stamping Co. J. M. 
Acklin, Megr., 1645 Dorr St. The plant is 
to be of reinforced-concrete. Cost $30,000. 

Mills, Rhines, Bellman & Wordhoff, 1234 
Ohio Bldg., Toledo, Ohio, have awarded 


Ohio, will 


Co., Cleveland, 
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the general contract for the two-story and 
basement factory building, 240x110 ft., 
for the Ross Gear & Tool Co., in Lafayette, 
Ind. Cost $100,000. 

The Grote Mfg. Co., Evansville, 
will erect a machine shop, foundry 
wood-working shops. Cost $75,000. 

The Pennsylvania Lines West of Pitts- 
burgh, has submitted plans to T. A. Win- 
terrowd, City Building Inspector of Indi- 
anapolis, Ind., for the company’s new 
roundhouse to be located near the site of 
the present roundhouse near State Ave. 
The building, which will be semi-circular 
in shape, will be 422 ft. in diameter, with 
asmall building for lockers at one end and 
a building for a heating plant at the other 
end. There will be stalls for 20 locomo- 
tives and a turntable 85 ft. in diameter. 
T. F. Butler, Indianapolis, is master me- 
chanic. 

The H. J. Martin Forging Co., 510 South 
Harding St., Indianapolis, Ind., will erect 
a forge shop, 60x100 ft. 

The Keyless Lock Co., Indianapolis 
Ind., will soon start work on its propos3d 
new factory building. Noted Aug. 29. 

R. E. Raseman, 1302 Penobscot Bldg., 
Detroit, Mich., has awarded contracts for 
the new factory building, 129x240 ft., for 
the Cadillac Motor Car Co., J. A. Shultz, 
mer., 1403 Woodward Ave. Cost, $60,000. 

Edward Milanowsky, Grand Rapids, 
Mich., has received a permit for the con- 
struction of a two-story brick garage at 
Michigan and Grand Aves. Estimated 
cost, $3000. 

The Sparks Machine Co., Alton, IIl., is 
erecting a boat and gasoline engine shop. 
Cost, $15,000. 

The Ford Motor Co., Chicago, Ill., will 
erect an assembling plant and salesroom 


Ind., 
and 


on Wabash Ave. T. J. Hay is mgr. 
Dr. D. H. Cunningham, 5726 Sheridan 
Road, Chicago, Ill., will erect a 1}-story 


garage, 24x27 ft. of brick. 

The Aurora Automatic Machine Co., 
Aurora, Ill., will erect a plant at Aurora. 

The Chicago White Lead Co., Chicago, 
Ill., has acquired a building site 100x250 
ft. at 15th St. and Western Ave. and in- 
tends to move from its present site, 821 
Fulton St. Plans are under considera- 
tion. 

The Whitaker Mfg. Co., maker of tools 
and implement parts, Chicago, Ill., has 
bought three acres of land adjoining its 
works at 57th Ave. and 65th St. with the in- 
tention of building a large addition. 

The Continental Can Co., of New Jersey, 
Chicago, Ill., will erect a large addition 
at 47th St. and Grand Ave. A site 197x68 
ft. has been purchased. 

Plans for a new locomodtive plant at 
Decatur, Ill., have been completed by the 
Wabash R.R. Co. It is oy that 
$500,000 will be expended on the improve- 
ment this year and that the total will 
reach $750,000. E. F. Needham is supt. 
locomotive and car dept., Springfield, Il. 


The Stover Mfg. Co., and the Stover 
Engine Works, Freeport, Ill., will make 
improvements to their plants to cost 
$225,000. J. F. Smith is mgr. Stove En- 
gine Works. 

The Chicago, Peoria & St. Louis R.R. 
Co. will erect car shops at Springfield, 


Ill., to cost $60,000: G. Helmie, Ferguson 
Bidg., Springfield, is arch. 

Plans have been completed for repair- 
ing car shops for the Tri-City Railway Co. 
at Rock Island, Ill., to cost $85,000. Con- 
tracts will soon be let. K. C. Weedin is 
ener. 

The United Refrigerator &Ice Machine 
Co. will erect a two-story machine shop 
at Kenosha, Wis. Guilbert & Funston, 
Robinson Bldg., Racine, Wis., are archs. 

Bids are being received by L. J. Ander- 
son, Manitowoc, Wis., for the construc- 
tion of a 96x43 ft. one-story brick garage 
costing approximately $3500. 

The National Brake & Electric Co., 
Milwaukee, Wis., has received a permit 
to erect a foundry on Cambridge Ave. 
It will be of fireproof construction, 241x 
239 ft., and will cost $100,000. 

The Milwaukee Electric Railway & 
Light Co. has awarded the general con- 
tract for a combined repair and wash 
shop, at 35th St. and Fond du Lac Ave., 


Milwaukee, Wis. It will be one story 
high, 138x500 ft 
The Independent Electric Mfg. Co., 


299 Third St., Milwaukee, Wis., will erect 
a factory, one-story and basement, 60x 
135 ft. H. Hengels, 702 Grand Ave., Mil- 
waukee, is arch. Noted Aug. 15 

Hamilton & Beach, Racine, Wis., manu- 
facturers of electrical goods, have pur- 
chased a site upon which they will erect 
a plant, to cost $25,000, 
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WEST OF THE MISSISSIPPI 

The Auto Supply & Engine Co., Fort 
Madison, lowa, has started the construc- 
tion of a two story garage, 45x112 ft It 
will be of brick and concrete. The esti- 
mated cost is $10,000. 

The Colby Motor Co., Mason City, Iowa, 
has started work on the one-story addi- 
tion, 100x400 ft. to its factory. It will be 
built of brick. Noted Aug. 8. 

C. D. Green & Sons, Anoka, Minn., have 
awarded the contract for the construc- 
tion of their new garage. 

Rector & Hinman, Truman, Minn., will 
soon begin the erection of a garage, 80x 
48 ft., on Main St. A complete repair 
department will be installed. 

The Engine Starter Co., St. Louis, Mo., 
recently incorporated with a capital of 
$50,000, will equip a plant for the manu- 
facture of a self-starting device for au- 


tomobiles. George W. Owens, Louis A. 
Mesker and Fred G. Decker are inter- 
ested. 

The Scott Drill Co., St. Louis, Me., re- 


cently incorporated with a capital of 
$500,000, will equip a plant for the man- 
ufacture of power drills. Frank Wy- 


man ig pres. 
Fire Sept. 5, destroyed the Schultz & 
Niemeier Commission Co. elevator, Brid- 
St. Louis county, St. Louis, Mo. 


— 

4088 $100,000. 
A. A. Escontrias, El Paso, Tex., is plan- 

ning the erection of acommercial garage 


and machine shop, Santa Fe and San 
Francisco Sts., El Paso Cost $20,000 


Gibson & Robertson, archs., El Paso, are 


preparing plans. 
WESTERN STATES 


Reid Brothers, Bellingham, Wash., will 
construct a boiler shop on Tenth Ave 
and Filmore St., Bellingham. Estimated 
cost $25,000. 


J. C. Rust, Pasadena, Calif., is having 
plans prepared for a commercial garage 
and machine shop to be erected on East 
Union Ave., Pasadena. Buchanan & 
Brockway, North Raymond Avenue, Pas- 
adena, are the archs. 


The Mutual Land & Investment Co., 
San Francisco, Calif., will erect a com- 
mercial garage and repair shop at Pine 
and Van Ness Sts., San Francisco. Cost 
$30,000. 

CANADA 

A new motorcycle factory of cement, 
brick and steel construction is to be 
erected at Port Arthur, Ont. for which 
complete new machinery will be _ re- 
quired. Geo. Trudell, 390 Dundas St., 


ondon, Ont., may be addressed. 


The Regal Fence & Gate Co., Sarnia, 
Ont., which is affiliated with the Sarnia 
Fence Co., will erect a new factory of 
brick and concrete construction. 


G. E. Lindsay, Alexander St., Toronto, 
Ont., will erect a two-story garage, of 
brick and structural steel, 50x42 ft. F. 
Wright, Room 29, Bank of 
Bldg., is arch 


Commerce 


Plans have been prepared for a garage 
and salesroom for J. A. Pugsley & Co., 
Canterbury St., St. John, N. B. It will 
be of reinforced concrete, brick and stone 
construction, 2 stories, 50x100 ft., with ac- 
comodation for 125 cars. F. E. Fairwea- 
ther, 84 Germain St., is arch. 


John E. Wilson, St. John, N. B., whose 
foundry in Brussels St. was destroyed by 
fire Aug. 27 at a loss of $55,000, will rebuild 
as soon as a suitable location can be found, 
as high insurance rates make the former 
site undesirable Noted Sept. 12 








NEw INCORPORATIONS 
METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


Cameron Mfg. Co., Beverly, Mass.; mo- 
tor vehicles and boats. Capital $300,000 
Incorporators: Everett S. Cameron, Helen 
P. Cameron, and Albion B. Emerson 

Mellor Mfg. Co., Springfield, Mass., 
machine tools, screws Capital $50,000 
Incorporators: R. J. Spence, Pres., David 
R. Spence, Treas., and A. M. Spence. 


The Buffalo Journal Protector Mfg. Co., 
Buffalo, N ’ -devices for protecting 
journals on railway Cars Capital $50,000. 
Incorporators Lester Edwin Marvin, 
William H. Armstrong, George C. Preston. 

The Dunkirk Specialty Co., Dunkirk, 
N. Y., tools Capital $5000 Incorpora- 
tors: Bertram C. Candee, 528 Central Ave., 
Dunkirk, N. Y. Seth B. Culver, 432 Lion 
St. and Lana M. Henderson, Dunkirk, 
= 

The Future Illuminating Machine Co., 
Boro. Manhattan, N. Y.; tools and factory 
supplies Capital $10,000 Incorpora- 
tors: F. V. Novak, Otto Stalzer, and Oscar 
Seilmacht 

The Koslow 
tan, N. Y., iron and steel 
Incorporators: Hyman 
E. 121ist St Manhattan, Daniel Epstein, 
1534 57th St., Brooklyn, and Morris B 
Adelstein, 44 Pike St., Manhattan, N. Y. 

The Bellanca Aeroplane Co., Boro. 
Manhattan, N ’., aeroplanes. Capital 
$100,000 Incorporators Maria Sartori, 
24 Chapel St., Brooklyn, N *., Domenico 
Sartori, 15 Chapel St., Brooklyn, and 
Augusto Bellanca, 5213 Twelfth Ave., 
New York 

The Automatic Ticket Selling & Cash 


Inc., Manhat- 
Capital $15,000, 
Koslowitzky, 444 


Iron Works 


Register Co. of New York Boro. Man- 
hattan, N. Y., ticket selling and cash 
registering machines, ete. Capital $100,- 
000. Incorporators: Howard K. Wood, 


Thos. K 
St. 


34 Nassau St., 
F. Curtin, 34 Nassau 


Mallaby and Jos 


The Columbia Electrotype Co., Man- 
hattan, N. Y., electrotypes. Capital $10,- 
000. Incorporators: Lewis V. Hulse, 217 


Broadway, N. Y., Geo. A. Blank, and John 
T. Booth, same address. 


The Salvini Electrical Horn Mfg. Co., 
Inc., Boro. Manhattan, N. Y.; automobile 
horns and supplies Capital $50,000. _ In- 
corporators Edwin Salomon, 103 East 


143d. St., New York, G. 8S. Salomon, 75 
West 45th St., New York, and Salvatore 
Savlini, 209 East 116th. St., New York. 

Clark Witbeck Co., Schenectady, N. Y.; 
hardware and building materials. Capi- 
tal $100,000. Incorporators: Clark Wit- 
beck, Sophia L. Witbeck, Henry P. Knis- 
kern. 

Pierson-Harris Co., Atlantic City, N. J., 
manufacture automobiles Capital $50,- 
000 Incorporators: Gilbert Pierson, and 
Edward G. Harris 

Molenaar Automatic Bill-File Co., 129 
Market St Paterson, N. J automatic 
bill files, card system, registers Capital 
$24,000. BIincorporators WwW Molenaar, 
John Pomfret, Jr., Robert F. Buckley, 
Patersoh, N. J 

The Automobile Electric Appliance Co., 
Cleveland, Ohio, electric and automobile 
appliances Capital 20,000 Incorpora- 
tors: Paul S. Crampton, Charles R. Brown, 
Guy W. House, Frank B-, Fults and Hen- 
rietta Davis. 

The Cleveland Separator Co., 
land, Ohio, machinery of all kinds, 
ital $10,000. Incorporators: B. H 
D. M. Yarger, M. A. Clancy, E. A. 
ams and L. Henegan. 

The Southern Electric Equipment Co., 
Columbus, Ohio, buying, selling, leasing, 
operating and equipping laundries with 
electric appliances and machinery and 
manufacturing such appliances and ma- 
chinery Capital $75,000 smeorporators 


Cleve- 
Cap- 
Davis, 
Willi- 


W. F. Felton, H. C. Mayers, F. L. Fergu- 
son, F. Patterson and D. N. Postelwaite. 

The Women's Friend Mfg. Co., Elm- 
wood Place, Ohio; patented household 
utensils. Capital, $10,000 Incorpor- 
ators: Samuel A. Brooks, Eric C. Weber, 


Herman Staps, Valentine Knecht, W. 
Hoffman and William H. Friedman. 
The Automatic Coin Casher Co., Hamil- 
ton, Ohio’ manufacturing and selling de- 
vices for changing coins Capital $10,000 
Incorporators: Joseph F. Hibner, William 
H. Ringer, Edward F. Hibner, Charles J. 
Haferterpen, and Catherine Hibner 
The Bond Gas Arc Lamp Co., Chicago, 
Ill., gas arc lamps. Capital $25,000 In- 
corporators: J. Edgar Sepehsn, Amelia 
Moscker, Arthur C. Bond, and Mark J. 
emer, 1114 Unity Bldg., Chicago, 
l 

The Dandy Ironing Crane Co., machin- 
ery Chicago, Ill Capital $25,000. In- 
corporators: Harley J. Credicott, Orley 
C. Houghton,*Harry A. Fleck, 537 Reaper 


Block, Chicago, 
The Parker Motor Co., Chicago, IIl., 
engines and motors Capital $5000 In- 


corporators: Hugo W. Schnetzky, Fred- 
erick D. Parker, Archie E. Cole, Allen 
G. Mills, Monadnock Block, Chicago. 
The Original Stove Repair & Mfg. Co., 
Chicago, Ill., manufacturing and repair- 
ing stoves and heating apparatus Capi- 
tal 200,000 Incorporators Harry H 
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Barnum, Geo. A. Schneider, Mal olm B. 
Sterrett, Rubens, Fischer & Nosser, Corn 


Ex. Bank Bldg., Chicago, Ill 


The E. E. Johnson Co., Peoria, Ill., tools 
and implements Capital $10,000 Incor- 
porators: Clifford Ireland, B. M. Mead, 
BE. A. Strauss, Clifford Ireland, Jefferson 


Bldg., Peoria, Ill. 


The Universal Welding Co., St. Anne, 
fll... manufacturing and welding metal 
products. Capital $100,000. Incorpora- 
tors: W. G. Johnson, Harry M. Johnson, 
James S. Deming, 1508 Ashland Block, 


Chicago, Ill. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The plant for the Buston Fish Market 
Corporation is being planned to occup) 
the pier now approaching completion, 
at Boston, Mass. There are to be six 
buildings, the two main ones to be 50x 
750 ft. three stories; an administration 
building on Northern Ave., 70x100_ ft., 
three gtories, a cold storage building, 
125x200 ft., five stories; also two other 
buildings, 40x450 ft. and 40x150 ft., three 
stories, to be of tile steel and cement 


construction chiefly. Henry F. Keyes, 
35 Congress St., is arch. Monks & John- 
son, 7 Water St., are archs W. J 


OBrien is pres 

George B. Allen, engr., Hartford, Conn., 
is receiving bids for building two ad- 
ditional stories at the factory of the 
Fisk Rubber Co., Chicopee Falls, Mass. 
The building is of brick and steel, 90x202 
ft Bids are also being received for a 
freight elevator, a steel stack, 18-ft 
chain and 100 ft. high, and a 10-ton steel 
sxuy derrick, steam operated. Noted 
Aug. 165. 

Cc. W. Praray, arch., Times Bldg., New 
Bedford, Mass., is preparing plans for 
i. two-story mill, 107x403 ft., for the 
Warren Cotton Mills, at Warren, Mass 

The Polack Tire Co. has awarded a 
contract for the construction of a fac- 
tory in the West End, Bridgeport, Conn 
The building will be of brick and con- 
crete, 

Estimates are being received for an ad- 
dition to the factory of the William H 


Wiley €& Sons Co., manufacturer of 
vergaiters, leggings, etc., at 80 Pliny St., 
Hartford, Conn Present building, 48x 


212 ft., two stories high, will be raisea 
in additional story. Brick, mill construc- 
tion, iron fire-escapes, etc Johnson & 
turns, Ine., archs 

Unkelbach & Perry, archs., are drawing 
plans for a grain elevator to be erectea 
at East Main and Wilson Sts., New 
Britain, Conn., for M. D. Stanley, In 
There will be one building about 48x50 
ft.. three stories, and one 30x60 ft., one 
story, both of brick, mill construction 


MIDDLE ATLANTIC STATES 


The plant of the International Provi- 
sion Co., 33 Degraw St., Brooklyn, N. Y., 
vas recently destroyed by fire The esti- 
mated loss amounts to $100,000 

Che Kingsboro Silk Mill, Gloversdale, 
N. Y., has let contracts for the construc- 
tion of a two-story addition, 50x60 ft., to 
be made to its plant 

S. A. Cook & Co., manufacturer of fur- 
niture, Medina, N. Y., is now having plans 
prepared for the construction of a new 
actory It will be three stories high, 
84x250 ft 


f 


A large addition is being made to the 
factory of the Matteawan-Mount Glen- 
nam Embroidery Co., Newburg, N ¢ 
Equipment will be installed which will 
double the capacity 

The Shredded Wheat Co., Niagara Falls, 


N Y has awarded a contract for the 
construction of its new factory and ware- 
house It will be four stories high, 260x 


8O ft. and will cost $350,000 


rhe Cliff Paper Co Niagara Falls, N 


\ has completed plans to enlarge and 
modernize its plant in the lower milling 
district 4 one-story addition is to be 
made to the paper mill and a new five- 
stor building 100x60 ft., is to be built 
and used for the manufacture of pulp 
The entire plant is to be electrified for 
power and lght About $125,000 will be 
expended 

vir yn Sept. 5, destroyed the plant of 
the Monroe County Oil Co., at Rochester, 
N. Y. The loss is estimated at $60,000. 


Construction work has been started 
for the plant of the Kayser Silk Mill 
Sidney, N. Y. The building will be two 
stories high, of concrete and steel. 
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The Collings Carriage Works, 
N having plans prepared 


Philadelphia, 


It will be three stories high, 90x100 
, and will cost $60,000. 


Application for a permit for 
, has been made by 
Pennsylvania, 
manufacture 


Brooklyn, N. Y 


plans completed 


Philadelphia, 
of two new factories at its plant in Marcus 


and the other, one story 


Vermont Marble Co., 
for the erection of a new plant, 
Westmoreland 


Philadelphia, Penn., 


of Lummis & Co., 
Philadelphia, 


roasting establishment 
3, damaged the plant of the 


The Reading Glove & Mitten Co., 
permit to con- 


We are officially advised that the West- 
inghouse-Church-Kerr Co 


Wilkes-Barre 
Wilkes-Barre, 


SOUTHERN STATES 


of Demp Bell Lumbe r Co., Moore's Siding, 


formerly owned by 
Foundry at Spartanburg 
will equip the same for manufacturing and 
bottling coca-cola 

International 


pleted ten months ago at.a cost of $50,000, 
manufacturing 


Parker is mer. 


addition to its plant at Montgomery, . 


ata cost of $25,000, which will increase 


power of its mixing plant 50°, 

others have acquired a site at Sylacauga, 
erected at a cost of $700,000 
contracts will be let as soon as plans can 


Clore & Son, sawmill operators of 


manufacturing 
poles and allied products 


has secured a site 


of the Biloxi com- 


to be establishe< 


manufacture 


in the market soon for 
manufacture 
lumber upon a tract of 2,700 
he has purchased 
near Ashland C 
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O. H. Vial, of Bristol, Tenn., will pur- 
chase the equipment for a large saw-mill 
at Waynesville, Va., within a few weeks. 
A 20-mile railroad line is to be built to 
Waynesville under his direction. 

Refrigerating equipment will be in- 
stalled in a building leased by the Chat- 
tanooga Cold Storage & Warehouse Co., 
organized at Chattanooga, Tenn., with 
$50,000 capital stock, by Theodore F. King 
and others. 

L. H. Phetteplace and others, of Er- 
win, Tenn., are considering plans for the 
establishment of a furniture factory. 

The American Zine Co., Mascot, Tenn., 
will buy machinery for a concentrating 
mill of 750 tons capacity, the building for 
Which is now being erected by Morris 
Sherman, Chattanooga, Tenn., at a cost 
of $15,000. 

_ Fire Sept. 10, destroyed the peanut 
factory and plant of J. S. Cooley & Co. 
Nashville, Tenn. 

_L. H. Wilson, arch., 10 West 4th St., 
Newport, Ky., is preparing plans for an 
additional story, 28x140 feet, to the Eads- 
worth Watch Case Co. factory, Fifth & 
Clay Sts., Dayton, Ky P 

Material for re-building and re-equip- 
ping a burned saw-mill formerly located 
at Winfield, Tenn., owned by the National 
Lumber Company, is to be purchased 
Adam Vogt, Care Henry Vogt Machine 
Co., Louisville, Ky., may be addressed. 

Thomas L. Walker, Lexington, Ky., 
heads a syndicate of business men which 
will purchase equipment for a large pot- 
tery at Paducah, Ky 

W. H. Burkholder, Campbellsville, Ky., 
is considering the purchase of wood- 
working equipment for a spoke factory 
at Pine Knot, McCreary County, Ky ; 


MIDDLE WEST 


Gustav W. Drach, Union Trust Bldg 
Cincinnati, Ohio, is reported to be prepar- 
ing pene for buildings to be erected for 
the Empire Wadding Co. It is proposed 
to erect four separate buildings of con- 
crete construction which will cost about 
$35,000, and equipped with machinery 
having a cost value of $58,000, just as soon 
as a site can be determined upon. 

The Electric Laundry Equipment Co., 
which controls a new laundry process 
wili build a new plant in Cincinnati, Ohio. 
R. D. Robinson is gen. mer. 

: Bids have been received by the Central 
Tablet Co., Columbus, Ohio, for the erec- 
tion of a large addition to its plant. The 
company manufactures all kinds of 
stationery. 

The Co-operative Trading Co., with a 
capital stock of $25,000, has been incor- 
porated at Columbus, Ohio, by H. R. 
Sproul, 1025 Engineers Bldg., Cleveland. 
and A. E. Rose. The company plans to 
erect a manufacturing plant to make 
premiums to be used by publishing houses 
in publicity campaigns. 

The Acme Laundering Co., Columbus. 
Ohio, is ready to award contracts for the 
erection of a two-story and basement 
laundry, 100x61 ft. 

The Hamilton Vehicle Co., Hamilton. 
Ohio, has been organized with $5000 
capital, to do a general wagon, carriage 
and automobile repair business, and has 
leased a plant on North Monument Ave 
Hamilton L. J. Beinig is pres. 

Ames & Lersch, Silverton, Ohio, manu- 
facturers of concrete blocks, are moving 
their plant to Beechwood subdivision 
near the C. L. & N. Ry. 

The Ohio Garment Co., and the J. W 
Parmenter Co.'s plant on West Main St 
Springfield, Ohio, has been destroyed by 
fire. Loss, $90,000 

The Bemis Bag Co., St. Louis, Mo., will 
erect a factory at Darth Ave. and the 
Belt R.R., Indianapolis, Ind. W. H 
Simmons is mgr 

It is stated that the Norka Food factory 
Battle Creek, Mich., is to be _ rebuilt 
E. C. Nichols and C. C. Beach, Proprie- 
tors. 

R. E. Raseman, 1302 Penosbcot Bldg 
Detroit, Mich., has awarded the contracts 
for the two-story and basement boiler 
house 52x67 ft., for the Cadillac Motor Co., 
J. A. Schultz, Mer., 1403 Woodward Ave 
Cost, $25,000 

The Illinois Vinegar Co., Chicago, IIl., 
has awarded the contract for the erection 
of an addition to cost $35,000. It will be 
two stories, 100x125 ft.,. of brick. 

The Star Oil Co., 700 South Desplaines 
St Chicago, Ill., will erect a two-story 
and basement factory, 47x117 ft. Postle 
& Fisher, 140 South Dearborn St., Chica- 
go, is arch. 
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Varnish Co 332 South 
Chicago lll., has re- 
erection of a two- 


The Todusey 
Michigan Ave., 
ceived bids for the 
story factory. 

Fire, Sept. 4, destroyed the 

lant of the West Side Quarries 

C<ankakee, Ill. Loss $21,000. 

The Burson-Ziock-Brown 
Rockford, Ill., has awarded the 


crushing 
Co., 


Knitting Co., 
contract 
fac- 


for a six-story reinforced concrete 
tory building 

Dufeck Bros., Denmark, Wis., are re- 
building their box factory The main 
building will be 60x100 ft., two stories, with 
an engine room, 30x40 ft 

The Milwaukee Tallow & Grease Co., 
First Ave. and Canal St., Milwaukee, Wis., 


is ready to award contracts for the erec- 
tion of a two-story factory 44x37 ft. 

A bakery flat building will be erec- 
ted on 33d Ave. and Orchard St., Milwau- 


kee, Wis., for John Talsky It will be one- 
story, 26x50 ft. with an L-shaped end, 
24x60 ft. Cost $5,000. August G. Wolf is 
arch 

The Oshkosh Gross Matting Co., Osh- 
kosh, Wis., will erect a dye-house, brick, 
fireproof, 48x144 ft. 

WEST OF THE MISSISSIPPI 

The Sherman Box & Paper Co., Des 
Moines, Iowa, will erect a new two- 
story factory and warehouse building at 
Ninth and Murphy Sts.. which will cover 


a site, 66x112. 

Fire, Sept. 6, 
Adams elevators at Scaller, Iowa. 

F. A. Patrick & Co., Duluth, Minn., 
makers of knit goods, have purchaseda 
side in the West End, and plan to erect a 
factory to cost about $100,000 It will be 
intwo sections, each being three stories 
in‘height, and 60x140 ft. in area. All new 
machinery will be needed. 

The city council of Minneapolis, Minn., 
has voted to ask the board of tax levy to 
provide $45,000 for the construction of a 
municipal creosoting plant. 

The South Dakota Alfalfa Products 
Co., Rapid City S. D., recently incor- 
porate d, plans to build a factory at Rapid 
City for the manufacture of its specialties. 
John Schamber WwW H. Tompkins and 
George W. Randall are interested 

The United States Irrigators’ Great 
Falls, Mont., has had plans prepared and 
will soon ask bids for the construction"’of 


destroyed the J. B 


i: 


a factory in Great Falls The company 
makes a patent water measuring device 
of non-corrosive metal The estimated 
cost of the factory is $30,000 

Fred H. Crogan and others of Great 
Falls, Mont., have organized a company 
with a capital stock of $250,000 It will 
erect a plant at Great Falls to treat, re- 
fine, mill and manufacture flax products. 

J W. Denison & Co., West Helena, 
\rk., are having plans prepared for the 
construction of a plant to manufacture 
hardwood timber. It will be 30x120 ft., 
and will have a daily capacity of 35,000 
Tt 

The Gates Handle Co., Louisville, Ky., 
plans to installa plant at Beaumont, Tex., 
to manufacture wooden handles It will 
also erect roughing plants at Nacog- 
doches, Lufkin and Timpson, Tex. These 
plants will be situated near the lumber 
supply and will rough out the handles 
which will be shipped to Beaumont, to 
be finished. 

Martin Resteiro, Brownsville, Tex., is 


erecting a grain elevator at Brownsville 


The estimated cost is $20,000 

The Corsicana Brick Co., Corsicana. 
Tex which has been incorporated with 
a capital of $50,000, plans to construct a 
brick making plant at Corsicana. The 
incorporators are: C. A. Benton, Cal W 


Ke rr and Hilton Hill 
Work has been started on the 
the National Lumber & 
Houston, Tex. It will be of steel and rein- 
forced concrete. Noted June 20. 
F. S. Ingram, of Chicago. Tl] 


plant of 
Creosoting Co., 


vice ~pres . 


of the National Asbestos Refining Co. of 
that city, and associates, have ac quired 
a deposit of asbestos near Llano. Tex 

and will install a plant for handling the 
product on a large scale 

_, The Farmers Union Gin Co.. Oglesby, 
rex., plans to install a cotton gin at Og- 


lesby. F. Boyd, F. B 
Burleson are interested 


The plant of the City 


and M. E. 


Lamb 


Planing Mill Co., 


Temple, Tex., which was recently des- 
troyed by fire, will be rebuilt 

The Hardy Buggy Co Paducah, Ky 
whose plant was damaged by fire’ some 
time ago, is considering plans for the 
erection of a larger factory at Waco, Tex. 
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WESTERN STATES 
Rutledge Timber Co., Coeur d’ 
Alene, I[da., has acquired a site of eighty 
acres on the Coeur d'Alene lake front, 
and will build a large sawmill 

The Union Portland Cement Co., of Og- 
den, Utah, is considering sites at Vale, 
Ore..for the erection of a cement factory 
Estimated cost $200,000 


The 


The Wold Shingle mill near Everett, 
Wash., was destroyed by fire Sept. 1 
Loss $15,000 

Fire Sept ® destroyed the Moose 
Shingle Mill, Everett, Wash. Loss $5000 

The Lyman Fruit Growers’ Assn., Ly- 
man, Wash., will build a new fruit canning 


plant at Lyman 
Fire Sept. 2, destr« 
the D. & M. Lumber 
Wash. Loss $100,000. 
J. A. Sturkin, Monmouth, Ore 
ning the erection of a furniture 
and planing mill at Monmouth 


sawmill of 
Prairie, 


the 
South 


oyed 
Co., 


, is plan- 
factory 


The sawmill plant of the Phoenix Lum- 
ber Co., Springdale, Wash was des- 
troyed by fire Loss $10,000. 

W. J. Kincaid, White Bluffs, Wash., is 
interested in a project to establish a 


creamery at White Bluffs 
The sawmill plant of H. V. Case and 
Wm. Marsters, Cleveland, Ore., was des- 


Loss $8750 

Loose Leaf Binder Co., 
will erect a factory 

to cost about $25,000 

Portland, 


troyed by fire 
The Kalamazoo 
Kalamazoo, Mich 
at Portland, Ore 


The Cocoanut Products Co., 


Ore., is planning to increase its facilities 
by the erection of a factory at 20th and 
Roosevelt Sts., Portland It will cost 


about $10,000 Lewis & Lewis, Portland 
are preparing plans 

Ed. G. Carter, Cottonwood, Calif., is 
planning for the erection of a glass manu- 
facturing plant at Cottonwood 

I. Rosenberg, Los Angeles, Calif 
purchased the old site and buildings of 
the Alhambra Laundry Co., South Maren- 
zo Ave., Alhambra, Calif and will 
large and remodel it and install additional 
equipment for the manufacture of textile 
fabrics. The cost of the machinery is 


has 


en- 


‘estimated at $7000 


Planada, Calif will 
construction of a gralir 
Planada 


Field & Lowrie 
soon begin the 
milling plant at 


The Sacramento Lumber Co Sacra- 
mento, Calif has taken out a permit to 
erect a woodworking plant 

The San Diego Concrete Brick Co 
San Diego, Calif will erect an additior 
to its brick factory New equipment will 
be installed which will double the apa- 
city 

The San Francisco Disposal Co., Sar 


Calif., 
plant 


plans to establish a 
About $100.000 will be 


Francisco, 
rendering 
expended 


The Carrelin Products Co., Sunnyvale 
Calif recently incorporated, will erect 
a plant at Sunnyvale for the manufacture 
of Carrelin asbestos flooring and other 


products M. C. Van der Kamp is in- 
terested 

M. Mahoney, former pres. of the Tulare 
Grain & Milling Co., Tulare, Calif., bas ac- 


quired a site at Tulare and will erect 


barley mill with a daily capacity of thre« 
tons 

The California Stock Food Co... V 
Nuys ( ‘alif., recently incorporated 
erect a plant on the Edinger Ri: h, west 
of Van Nuys 

CANADA 

Fire Sept. 11, destroyed the factory of 
the Ideal Bedding Co., Ltd Jefferson 
Ave., Toronto, Ont Loss $10,000 

The Donacona Paper Co recently ! 
corporated at Ottawa, Ont with a Cat 
tal stock of $3,500,000, will at once beg 
the construction of a large factory at t} 
mouth of the Jacques Cartier River. 

Incorporation papers have been filed 
by the Dominion Roofing Mfg. Co. Ltd 
Toronto, Ont to manufacture roofing 
materials and contractors (and builders) 


supplies, with a capitalization of $60,000 


The provisional directors are Earl R 
Maltby, Ninian R. Lindsay and Henry 
Hunter, who are arranging for the build- 
ing of a plant 

The Blatchford-Davies Co Ltd Tor- 
onto, Ont will erect a plant at Vancou- 
ver, B. C., for the manufacture of boots 


and shoes 


The Czer-Winski Box Co Winnipeg, 
Man., is planning a two-story brick addi- 
tion, 80x120 ft., to its factory, for which 
wood-working machinery will be re- 


ouired., 
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cost $50,000 will be 


A new sawmill to i 
Lumber Co. Ltd 


erected by the Sydney . 
at Dalhousie Jct N. B Machinery will 
be require d, including electric wiring and 
dynamo Gorman is mgr 

The Canada Brush Co., whose plant at 
St. John, N. B., was recently burned ata 
loss of $25,000, will rebuild on a larger salce 
€@8 800N as a suitable site can be found 








New INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been in- 
corporated to manufacture 

L. E. Hillard & Co., Waterville, Maine, 
manufacture, repair and sell boats 
Capital $50,000 Incorporators: L. E. Hil- 


liard, J. A. Lambert, Waterville, N. Y 


The Stamford German Silver Co., Stam- 
ford, Conn., manufacturers and dealers 
in metal goods. 6. apital $150,000 Incor- 
porators J. G. MacKay, Geo. C. Harrison, 
C. H. Guild, of Seymour, and W. B. Beck- 
ley, E. P. Jordan, Stamford 

The Binghamton Paving Block Co., 
Binghamton, N. Y paving brick Capi- 


tal, $150,000 Incorporators: George W 
Foster, Charles E. Foster and George 
Burgess, Bradford, Penn 
The Otis Bed Mfg. Co., Buffalo, N. Y., 
manufacture repair and renovate beds, 
oaen al §=$50,000 Incorporators Harvey 
A *‘hadwick, 168 Florida St Buffalo, 
Meyer, Buffalo, and N. C. De Back, 
68 Erie County Bank Bldg., Buffalo 
The United Wax Paper Mfg. Co., Buf- 
falo, N. Y wax, carbon, and all kinds of 
papers. Capital $25,000 _ncorporesrs 
Nillis, Orchard Park, H. J Valz, 
R. 8S Mod ay Buffalo, N. Y 


Furniture Co., Herkimer, 
rg $50,000 Incor- 
Cahill, 72 Manhattan Ave., 
‘harles C Gates Tom's River, 
* Peavy, Jr., 522 West 136th 


The Herkimer 
Fe furniture 
porators *, 
New York 
N. J. and & 
St New York 


The Cochran 
Lockport N , 
Incorporators: J 
ran, John C. Cochran 
ran 

The 
N. ¥ 
Harry 
liam J 


Box & 
boxes 
Cochran 
and E 


Mfg Co., Inec., 
Capital $15,000 

Jos. M. Coch- 
Belle Coch- 


Roundout Rubber Co Kingston, 
Capital $1,000,000 Incorpor: ere 
Clews, Frank C. Brannan, Wil- 


Johnson, William N. Paulsen, J 


Frank MacCormack, and Calvin Tomkins 

The Link Shoe Co Boro. Manhattan, 
N. Y¥., leather and rubber goods. Capital 
$10,000 Incorporators: N. Blyr 27 East 
124th St., Jacob Blyn, 22 Mt. Morris Park 
West Henry Blyr 316 West Silst St 
New York City 

The Fowler-Brunjes Co Manhattan, 
‘ y architectural wood work ( apital 
$5000 Incorporators k Brunje $30 
Seventh Ave New York, F. W. Hamberg, 
2 Rector St New York and C \ For- 
shew, 2 Rector St New York 

The American Mfg. & Import Co., Boro. 


Manhattan, N. Y slotares and novelties 


Capital $1000 Incorporators Anthony 
C. George, 212 Second Ave., New York, 
Alex. G. Baehr, 324 East l4th St. and Er- 
nest W Alexander, 178 Second Ave New 
York 


The James P. Heffernan PaperjCo., Boro. 
Manhattan, N. Y.° paper Capital’$10,000, 
Incorporators James P Heffernan, St. 
Denis Hotel, New York, Elizabeth A. Ang- 
lin, 849 St. Nicholas Ave., Manhattan, and 
Joseph B. Anglin, same address 

The National Marine Lamp Co 
‘lanhattan, N.Y Capital $60,000 
porators Frederick Persky, H 
Gerulden John Kleinberger, 
and Leon N. Pope 
Th Greenberg Miller 
itan, N. Y.: boots and shoes. Cap- 
il, $75,000 Incorporators: Il. Green- 

gz, S. Greenburg, and O. L. Goldsmith, 


Boro 
Ine 
Jalmur 
Rudolph 


Co., Inec., Boro 


Man- 
$100.- 


Boro 
‘apital 
Rachmil, 403 


Tire Co., 
hattal N. ¥; auto tires ( 
porators: Morris 
Fast $98th St Nathan A. Sterling, 125 
West 112th St New York, and Samuel 
Ring, 1415 Eastern Parkway, Brooklyn, 
N. ¥ 

The W B Coon 
boots and shoes Capital, 
corporators: W. B. Coon, H. P 
a Bronson Rochester N Yy 

Warner's Feature Film Co., 
N Y moving picture films cC apital 
$100,000 Incorporators Albert Warner, 
H. M. Warner, 145 W. 45th St... New Y ork, 
and Otto E Goebel, 1405 Walton Ave,: 
St. Louis, Mo 


advent 


OOF Inco! 


Rochester, N. Y.: 
$175,000 In- 
Neun, E 


* 


Mi: anh ittan 
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FORTHCOMING MEETINGS 


American Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. Ww. 
Corse, Secretary, Buffalo, N. Y. 


American Foundrymen’s Association. 
Annual convention, Buffalo, N. Y., Hotel 
Statler, Sept. 24, 25, 26. Richard Mol- 


denke, Watchung, N. J 

Fall convention National Machine Tool 
Builders’ Association, Oct. 16-18, Hotel 
Astor, New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, sec- 


retary, 29 West Thirty-ninth St., New 
York City. 
American Society of Mechanical En- 


gineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
potary. Brown University, Providence, 


New England Foundrymen’s Associa- 


tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 


Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
mo 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 

hia, Penn. Howard Evans, secretary, 
ier 45 North, Philadelphia, Penn. 


American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters recom- 
mendations or other papers of value 
should not be inclosed to unknown 
correspondents. No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 










































MEN WANTED 


Canada 


SUPERINTENDENT for washing ma- 
chine and clothes wringer factory em- 
ploying about 40 hands; must be in a 
position to take complete charge of a 
factory production and in a position to 
get results; process of manufacture em- 
braces iron work, rubber rolls, machine 
woodwork and assembling of washers 
and wringers. Address, giving refer- 
ences, Box 834. Am. Machinist. 


AMERICAN MACHINIST 


Connecticut 


MAN to take charge of brazing room 
with about six men; must understand 
autogenous welding and pipe _ bending. 
Address “Manufacturer,” Box 836, A. Ma. 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, I11. 

THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, Ill. 


Indiana 


DRAFTSMEN—A prominent manufac- 
turer of electric pleasure and commercial 
vehicles can use a few good layout and de- 
tail draftsmen on advanced work. Good 
positions and first-class pay to first-rate 
men. Box 824, Am. Mach. 


FOUNDRYMAN, good competent man 
as assistant to general foundry superin- 
tendent. A man of 30 to 40 years of age 
premasee. who has had experience on 

oth floor and machine moulding and who 
understands the advantage of hustle in 
getting out work economically. Excep- 
tional good position with chance of ad- 
vancement to right man. Box 819, Am. 
Mach. 


lowa 


SUPERINTENDENT to run flourishing 
and prosperous factory in Middle West, 
Knowledge of stamping press operations. 

ainting, varnishing, etc. necessary 

fust be man of good executive ability’ 
capable of handling one hundred or more 


men. Opportunity for investment if 
wanted; not necessary if not wanted. 
Give references, age, experience, etc. 


Familiarity with labor conditions existing 
in Middle West preferred. Exceptional 
opportunity for the right man. Box 753 
Am. Mach. 

Kentucky 


OPERATORS—Wanted immediately, 
five Brown & Sharpe automatic screw 
machine operators who are able to set up 
machines to work to close limits. Steady 
employment, nolabor troubles. Address, 
giving full particulars as to salary, ex- 
perience, oma whan available in first letter. 
Universal Stenotype Company, Owens- 
boro, Ky. 

Massachusetts 


DRAFTSMEN—Men with electrical or 
mechanical experience: also men wanted 


with tool-designing experience. Chief 
Draftsman, General Electric Co., Pitts- 
field, Mass. 
Michigan 
MACHINIST in Detroit. Experienced 


planer, boring mill hand and a good layer 
out with a firm making hoisting machin- 
ery. Box 820, Am. Mach. 

MACHINISTS, lathe hands, Gisholt op- 
erators, drill press hands, milling ma- 
chine hands and assemblers for night 
work in gasoline engine factory. Box 
818, Am. Machinist. 


Missouri 


MECHANICAL DRAFTSMAN, one who 
has experience in general machine design 
preferred. Box 823, Am. Mach. 


New Jersey 


MECHANICAL DRAFTSMAN—Design- 
ers, detailers and tracers; state experl- 
ence and salary expected. Hall Printing 
Press Co., Dunellen, New Jersey. 

DESIGNERS AND DRAFTSMEN on 
automatic machinery, tools, jigs and fix- 
tures for small interchangeable parts; 
applications wanted only from first-class 


men in this line; 44-hour week and 
permanent positions. Box 781, Am. Mach. 
New York 


TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 
nent. Box 538, Am. Machinist. 

DRAFTSMA N—Designer who can make 
drawings for wire and brass mill ma- 
chinery, etc.: state experience, machines 
designed, full detials, references. Ad- 
dress H. D., Am. Mach. 


OPERATOR — First class horizontal 
boring machine operator on accurate- 
work. Permanent position and good op- 
portunity for first class man. State ex- 
perience, age and wages expected. Box 
755, Am. Mach. 
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MACHINISTS OR TOOL MAKERS, ex- 
perienced, for new and repair work on 
machinery and tools; men experienced 
on valve work preferred; good wages 
and steady positions for right men; state 
if married or single, and if at present 
employed. Box 763, Am. Machinist. 


DESIGNER, first class, on machine 
tool work; must be high grade man of 
broad experience; permanent position 
with unusual opportunities for the right 
man; applications considered confiden- 
tial. Address, with full particulars as 
to experience, age and salary expected, 
Box 847, Am. Machinist. 


_ INSTRUCTOR—Mechanical engineer- 
ing graduate with practical experience 
wanted as instructor in machine design 
by prominent educational institution in 
greater New York. Salary according to 
qualifications. No applicant considered 
unless full particulars are given, including 
training, experience, age, religious af- 
filiations and salary expected. Box 832, 
Am. Mach. 

INSTRUCTOR, machinist. Experienced 
American foreman-machinist wanted as 
instructor in machine work by educational 
institution in greater New York. A good 
opening for a man with high grade ex- 
perience. Wages ee | to experi- 
ence and quallifications. © applicant 
considered unless full particulars are giv- 
en, including age, practical experience, 
teaching experience, if any, and names 
of employers. Box 831, Am. Mach. 


Ohio 


MACHINE SHOP FOREMAN, uptodate. 
In answering please give detail of ex- 
perience. Box 845, Am. Machinist. 


DRAFTSMAN, experienced man on 
heavy machinery; state age, experience 
and salary expected. Box 843, Am. Ma. 


DRAFTSMAN, experienced, for me- 
chanical details on electric cranes. The 
Toledo Bridge & Crane Co., Toledo, Ohio. 


EFFICIENCY ENGINEER—State age, 
experience, and salary expected. Box 
827, Am. Mach. 


TOOL DESIGNER, first class, familiar 
with threading machines and automatic 
machinery. Good salary and permanent 
position for the right man. Address, 
Chief Engineer, Youngstown Sheet & 
Tube Co., Youngstown, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass pomemers, buffers, finishers, 
millwrights, ammermen and  0bDilack- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Pennsylvania 
SCREW MACHINE FOREMAN, first- 


class, familiar with 2}” Cleveland ma- 
chines. Rate 55c. per hour. Box 726, 
Am. Mach. 

DESIGNERS for ji and fixtures. 


Write or apply at Employment Depart- 
ment, Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. , 

RATE SETTER—Experienced on type- 
writer and adding machine work familiar 
with the Taylor system, state age experi- 
ence and salary. Box 761, Am. Mach. 

OPERATORS, automatic screw ma- 
chine, first-class, familiar with 23” 
Cleveland machines. Rates 37}c. to 40c. 
per hour. Box 724, Am. Mach. 

PRACTICAL SHOP MAN to design 
jigs, forms, etc., for large machine, 
forge and structural shop; none but 
those fully competent need apply. Oren- 
stein-Arthur Koppel Co., Koppel, Penn. 

OPERATORS, machine tool, for vari- 
ous tools and fitters for assembling and 
machine fitting. Write or apply at Em- 
gor moet Department, estinghouse 

lectric & Mfg. Co., East Pittsburgh, Pa. 


DESIGNER who has had experience 
and is thoroughly familiar with over- 
head electric traveling cranes; give ex- 
perience, salary expected and how soon 
can report for work. Address the Ex- 
eter Machine Works, Pittston, Penn. 


OPERATORS—Gridley, Brown & Sharpe 
and Acme automatic screw machine op- 


erators, Potter & Johnston semi-auto- 
matic lathe operators. Apply at Em- 
ployment Department, Westinghouse 


Electric & Mfg. Co., East Pittsburgh, Pa. 

DESIGNER, who has had some years’ 
experience on metal drilling machinery 
and jigs and fixtures for same; must be 
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capable of Gocigning special drilling ma- 
Shines and improving existing designs; 
state age, experience and salary. Box 
728, Am. Machinist. 


FOREMAN—Die maker in stamping 
works; prefer man with extensive job- 
bing shop experience. Willing to sell in- 
terest in business paying over 25% on 
investment if necessary to attract the 
right man; give age and experience in 
detail. Box 846, Am. Machinist. 

PRACTICAL MEN (familiar with sci- 
entific management methods), capable of 
making detailed time studies of various 
manufacturing operations and to actually 
perform the operations when necessary. 
Give in detail experience and salary ex- 


pected. Address P.O. Box 911, Pitts- 
burgh, Pa. 
INSTRUCTORS in mechanical engi- 


neering and mechanical drawing at an 
Eastern institution; applicants must be 
graduates of technical schools, prefer- 
ably -vith one or two years’ practical ex- 
perience; give full details of education, 
experience and salary expected. Box 
772, Am. Machinist. 

DRAFTSMAN—A first class all around 
hustling draftsman capable of designing 
heavy machinery and having sufficient 
structural work to design simple build- 
ings, pipe supports, girders, etc. One 
with shop experience preferred. Ad- 
dress, giving age, nationality, detailed 
experience, references and salary ex- 
pected. Box 750, Am. Mach. 

OPERA'TORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and compemne machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 


Rhode Island 


TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists; 
the very best of working conditions pre- 
vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 

TOOL DESIGNERS—Several A-1, who 
have had long experience in the design- 
ing and drawing of high class jigs and 
fixtures, for the economical an dinter- 
changeable production of duplicate parts 
for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 
unior draftsmen need apply. Apply 

aft-Peirce Mfg. Co., Woonsocket, R. I. 


Virginia 


FOREMAN—Live, uprodate, to manage 
machine shop of electric motor manu- 
facturing plant, employing fifty hands; 
only man familiar with this class of 
work need apply: to man of proper 
qualification a steady position with good 
prospects is offered; state age, experi- 
ence, salary expected and when avail- 
able. Box 808, Am. Machinist. 





Positions WANTED 


Connecticut 


MACHINIST, mechanical graduate; 8% 
years’ experience as machinist, tool and 
die maker, tool designer; a natural me- 
chanic, energetic, good habits, able to 
handle help; speak English, French and 
some German. For other information 
or interview, write to “Capable,” Box 
837, Am. Machinist. 


SUPERINTENDENT AND ENGINEER, 
now chief engineer and factory manager 
of ltarge Western concern, employing 
sixteen hundred men, building machin- 
ery and implements, such as gas trac- 
tors, gas engines, etc.: fully conversant 
with uptodate shop practice and eco- 
nomical production; made a saving of 
$150,000 inside of eighe months, by eco- 
nomical management; open for engage- 
ment November 15. If interested, com- 
municate with Box 787, Am. Machinist. 


Massachusetts 


ASSISTANT SUPERINTENDENT or 
general foreman, 40 years old, technical 
graduate, 18 years’ experience, 13 years 
as foreman. Box 833, Am. Machinist. 


AMERICAN MACHINIST 


MECHANICAL ENGINEER, expert 
practical designer with natural inven- 
tive ability, long experience on power, 
buildings and machinery, highly recom- 
mended by past employers. Box 815, 
Am. Machinist. 

SUPERINTENDENT with business and 
technical education, of a shop omering 
two hundred men or under. wenty 
years experience in handling foundry and 
machine shops. on standard, contract 
and repair work. Any location. Box 
826, Am. Mach. 


DESIGNER AND SHOP MANAGER 
who can handle complete productive end 
of machinery manufacture and produce 
results by modern methods, seeks en- 
gagement; available now, location im- 
material; salary, $4000. Wm. O. Vivarttas, 
95 Somerset Ave., Winthrop, Mass. 


ASSISTANT SUPERINTENDENT, now 
engaged, desires to connect with a fac- 
tory that is not getting the best results 
with their present equipment and wish 
to increase their output at a minimum 
cost; eI am uptodate on treating high 
speed steel, feeds and speeds; have held 
the following positions and made good: 
General foreman, speed bars produc- 
tion engineer and assistant superintend- 
ent. Box 840, Am. Machinist. 


MANAGER, technical graduate with 
six years” experience, four as shop ap- 
prentice, salesman, correspondent and 
assistant factory manager, two years 
with industrial engineering firms devel- 
oping and organizing cost and produc- 
tion departments for manufacturing 
companies, desires position as manager 
of a small manufacturing business 
handling machine work in quantity; all- 
round experience, energy and personality 
insure results: immediate correspond- 
erence solicited. Box 835, Am. Mach. 


New Jersey 


MECHANICAL DRAFTSMAN, capable 
of taking charge of small®drafting room, 
desires change. Six years experience on 
general and printing press work. Box 
830, Am. Mach. 

FOREMAN, practical mechanic and 
executive, wide.experience in manufac- 
ture of machinery, design and construc- 
tion, jigs, tools, ete.; A-l references. 
30x 839, Am. Machinist. 

SUPERINTEN DEN T—Thorough 
knowledge of factory management—me- 
chanical, technical and production. Long 
experience, high grade production at low 
cost. Box 734, Am. Mach. 

MACHINIST FOREMAN, 15 years ex- 
perience on gas and gasoline engines, 10 
years on general work. Can produce re- 
sults, best of references. East or central 
West preferred. Box 822, Am. Mach. 


New York 
MECHANICAL DRAFTSMAN, various 
experience, wishes position. Box 796, 


Am. Machinist. 

DESIGNER of light and special ma- 
chinery; long shop experience; also good 
tool designer; moderate salary. Box 847, 
Am. Machinist. 


DRAFTSMAN, expert designer in au- 
tomatic ,and special machinery, also 
tools an dies, desires position. Box 


838, Am. Machinist. 


GENERAL SUPERINTENDENT and 
manager of large successful concern de- 


sires change. Nine years in present 
position. Box 828, Am. Mach. 
MECHANICAL DRAFTSMAN, as as- 
sistant chief or designing draftsman: 
experience Corliss and Meyer valve 
steam engines, air compressors, neu- 
matic tools, jigs and fixtures; A-l1 ref- 


erence . Box 835, Am. Machinist. 


MECHANICAL ENGINEER, 30, good 
practical designer, origina!, 8 years ex- 
perience, automatic, special machinery, 
automobiles. Have charge of drawing 
room, can hold responsible position; rea- 
sonable salary for good place. E. J. L., 
738 Jefferson Ave., Brooklyn, N. Y. 


DESIGNER AND ENGINEER, gradu- 
ate, age 34, highly successful in develop- 
ing and originating special automatic 
machinery, fine devices, tools, fixtures, 
etce., open for responsible place: may 
consider position of sales and erecting 
engineer on special machinery. Box 
817, Am. Machinist. 


GENERAL SUPERINTENDENT of ma- 
chine tool shop, also experienced in 
building electrical machinery, engines, 
and automobiles and _ interchangeable 
manufacturing, desires change; up to 
minute on shop management, methods, 
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tools and machinery; married, 35; mem- 
ber A. S. M. E. Box 842, Am. Machinist. 


Ohio 


MATERIAL SUPERVISOR, to success- 
fully install and operate modern system 
of storekeeping and material records in 
large manufacturing plant. Box 821, 
Am. Mach. 

SALES OR GENERAL MANAGER— 
Successful manager of sales and office, 
now with large manufacturer of ma- 
chinery, age 30, technical graduate, shop 


training, thorough experience in manu- 
facturing and selling, desires another 
responsible executive position. Box 779, 


Am. Machinist. 

ASSISTANT SUPERINTENDENT, by 
technical graduate, 29; seven years’ ex- 
perience as designer in various lines of 
machine tools and special automatic ma- 


chinery; competent two! designer; well 
posted on modern manufacturing meth- 
ods; executive ability. Box 841, Am. 
Machinist. 

Pennsylvania 


ENGINEER, production or mechanical, 
with 15 years practical experience in the 
design and production of grey steel and 
malleable iron fittings, valves and piping: 
at present employed; can guarantee re- 
sults. Box 829, Am. Mach. 


Rhode Island 


MECHANICAL-INDUSTRIAL ENGI- 
NEER, experienced, college graduate, 
successful executive and systematizer, 
wishes responsible position with good 
Salary. Box 825, Am. Mach. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 


- Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. 
Patents secured. C. L. Parker, patent 


attorney, 990 G St., Washington, D. C. 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am, 
Machinist. 


For Sale—A second hand 24-in. Pren- 
tiss upright back geared drill; cheap, in 
good order. Box 805, Am. Machinist. 


Work for 2x24 Jones & Lamson lathes 
and work for automatic gear cutters want- 
ed. Box 267, Am. Machinist. 


For Sale—Machine shop, $3000 cash; 
Gary, Ind.; four years’ good income; 
nearly double next season if hustler; 
good light, pit, cement, floor lease; 
mostly auto repairs and inventions; poor 
health. “Business Chances,” Box 848, 
Am. Machinist. 


For Sale—One 36-in. planer, 9 ft. bed, 
L. W. Pond Machine Co.’s make; sin- 
gle tool post and power feed; counter- 
shaft for belt drive; tn excellent work- 
ing order; price, $800. The Portsmouth 
Engine Company, Portsmouth, Ohio. 


We have for rent suitable space in 
office building for branch office of com- 


pany engaged in machinery, building 
material or similar business; facilities 
first class and cost low. The Bonnot 


Co., 909 New York Life Building, Kan- 
sas City, Missouri. 


For Sale—One 72-inch vertical boring 
mill with five step cone pulley and back 
gear; heavy 5-inch vertical boring spin- 
dle with ower feed of 20 inches; 
countershaft drive; floor space, 10 ft. 6 
in. by 8 ft.; in excellent working order: 
price, $550. The Portsmouth Engine 
Company, Portsmouth, Ohio. 


Twist Drills. Sheffield manufacturers 
of special brands of high speed drill 
steel, at present largely used by princi- 
pal European consumers, are prepared 
to coiperate with American firm of twist 
drill manufacturers. Write in first in- 
starce to 535 Sell’s Advertising Offices, 
Fleet St., London, England. 


We solicit correspondence with par- 
ties requiring stamped metal work, 
small brass castings or patented articles 
to be manufactured in uantities; our 
factory is thoroughly emuloned for light 
manufacturing, especially in the line of 
Intricate devices similar to adding or 
computing machines, automobile speedo- 
meters, etc. Address Grand Rapids Brass 
Co., Grand Rapids, Mich. 
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We 


understand 
Walinsky of the Inter-Oceanic 
Mfg. Co. and representative 
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By The Sales Manager 


Wheeling, W. Va., July 11, 1912. 
American Machinist, 
New York 
Gentlemen 


Please refer to the May 16, 1912 issue ‘‘Talks With Our Readers’’ page, relative to an 
experience of mine with a file salesman. I have another, somewhat more interesting, as follows: 


The superintendent of the La Crosse Can Company, of La Crosse, Wis., ordered from the 
agent of the ‘‘Metropolitan Manufacturing Co., New York’’ a quantity of steel amounting to 
988 pounds, upon representations unknown to me, but evidently upon the supposed qutality of 
his steel, as the price quoted was 45c. per lb., considerably higher than the base prices of the best 
grades of American Crucible Carbon Steels. This steel was to be shipped from Brussels, Belgium, 
and arrived just as the plant was being moved to Wheeling, the La Crosse Can Company and the 
Wheeling Can Company having combined their interests and organizations. We received the 
bill for the steel, amounting to $444.60, from the Inter-Oceanic Commercial Co., 1133 Broadway, 
New York, requesting payment. The man who ordered it said he did not intend ordering so large 
a quantity, as his purchasing powers were limited to small supplies. He has since left our com- 
pany, and the matter was placed in my hands. 


An analysis of the material shows: 


Carbon 84 
Silicon a3 
Manganese .32 
Sulphur 03? 
Phosphorus .030 


“No tungsten, chrome, molybdenum, vanadium, nickel or other alloys. May have been 
made by crucible process if of foreign origin. Lower in silicon than American practice and high 
in sulphur and phosphorus. May be able to use it.” These statements and analysis are made by 
one of the best known steel concerns in Pittsburg, who did not know any of the circumstances. 
The material is below 16c. steel in our estimation, and we have withheld payment, and hold for 
shipper’s instructions. 


I wondered if these pcople are not related to the oil salesman who went the rounds a few 
years ago. I also wondered if you cared to investigate the so-called Metropolitan Manufacturing 
Company and the Inter-Oceanic Commercial Company, 1133 Broadway, with a view to exposing 
them to your readers as an example of “‘reliable products” and ‘‘continuous advertising.” 


I have been given to understand by a reliable steel salesman, Mr. A. E. Baker, that many 
firms in the Pittsburg District have been duped by these people, who not only delivered quad- 
ruple the quantity ordered, but also billed at increased prices, up to 48c. per pound. 

I should be glad to hear your opinion of this suggestion, not strictly for my own benefit, 
as ! believe my position in refusing payment is fully justified and quite tenable, but for the benefit 
of our fellow readers who may not be so well informed. 

Yours, respectfully, 
WM. H. BROOKS, Superintendent. 
Wheeling Can Co. 


that Mr.  There’s one safe rule for every 


buyer. 
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Talks With Our Readers 


If you need material or equip- 
ment of any kind buy that 





which is advertised in the 
“Metropolitan Mfg. Buy advertised products. American Machinist. 
Co.” in this country is willing 
9 ee Only concerns that we know 
. > ‘ asl ) * © Yr , ‘ ’ 
to compromise on a basis of —— You're safe then. It’s your 
concerns that we know to : , 
assurance of satisfaction— 


16 cents per pound. 

x “ ue 
Buying unknown, untried, un- 
proven products is a gamble 
a gamble that men in re- 
sponsible charge of machine 
making plants need not take. 


be reliable can advertise in 


the American Machinist. 


If you need steel buy from the 
steel concerns who advertise 
in the American 


Machinist. 





permanent satisfaction. 


* * * 


Only reliable products can be 
continuously advertised. 
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Special Tools Used on Otis Elevators 


The casting shown in Fig. 1 is an ele- 
vator guide-shoe bracket, which is usually 
made in quantities. The hole A is bored 
1%4 in. in diameter in one end, and 2 in. 
in diameter at the other end; the two 
‘ ends are faced off and the larger end 
is tapped 2'< in., 8 threads. 

The tools shown in the same halftone 
will indicate the work that is to be done 
on this piece, aside from the first two 
operations of milling off the flat base and 
drilling the four holes. The hole A is 
cored out in the center, so that it need 
be bored only about 3 in. from each end, 
which operation is performed by the bor- 
ing tools B and C. The tool B is larger 
than C. The facing tools D and E finish 
the two ends. The end bored out by the 
tool B is afterward tapped with the 
tap F. ' 

To perform these various operations it 
is probable that engineers would suggest 
quite a variety of methods, and the ma- 
jority would be apt to say that when ma- 
chining quantities a heavy drill press or 
gang drill would be the best machine to 
use. However,, at the Chicago plant of 
the Otis Elevator Co. they are strong 
believers in’ making machines to fit 

















Fic. 1. ELEVATOR GUIDE SHOE AND TOOoLs 


the job. A special chucking machine 
was, therefore, designed for this one 
piece, and later adapted to quite a va- 
riety of work. 


THE MACHINE 


The machine developed to handle this 
job is shown in Fig. 2. It has three 
spindles, two of which are used in the 
boring and facing, while the third is per- 
forming the tapping operation on another 
of the castings. Six pieces are bolted 
to the turret, which is arranged to auto- 
matically release and rotate to a new po- 
sition after each operation. The opera- 
tor merely replaces the castings, which 
are held in jigs, or, on the job shown 
in Fig. 1, bolted directly to the turret. 

The turret carrying the work has six 
flat sides, to which is bolted the proper 
set of jigs for the job in hand. Each 
of the jigs is secured by four studs; 
these were originally spaced to fit the 
four holes in the guide-shoe bracket, 
which is bolted direct to the turret in- 
stead of being held in a jig. 

The two spindles carrving the boring 
tools B and C, Fig. 1, are located to line 
with one of the bracket castings and the 


By Glenn Muffly 








A home-made machine for 
continuous milling, boring and 
tapping. Automatic screw ma- 
chines improvised from a hand 
screw machine and a cutting- 
“off machine. Multiple drilling 
and die casting practice. 

















third spindle, carrying the tap F, is lo- 
cated in line with the hole of the cast- 


ing that has just been bored and faced. 
In finishing the guide-shoe bracket, the 
facing cutters are mounted on the same 
arbors with the boring tools. 

In Fig. 2 these spindles are indicated 
by A and B, while spindle C in the 
same view is the one that handles the 
tap. The tapping spindle is at the same 
radial distance from the center of the 
turret as the spindles A and B, and 60 
deg. from them, so that it is in position to 
work while the next casting is being 
bored and faced; thus all three spindles 
operate simultaneously. During these 
boring and tapping operations the turret 
is held stationary by a spring locking pin, 























Fic. 3. THE CLAMPING ARRANGEMENTS 
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which engages one of six holes in the 
turret indexing ring. 

The guide-shoe brackets were finished 
so much more accurately on this machine 
and the operation was so satisfactory that 
the superintendent immediately set about 
devising means to utilize the machine on 
ether parts. 

In Fig. 2 the machine is arranged for 
circular milling on flat sides of guide- 
shoe gib-castings, two of which are held 
in each of the six jigs. The locking 
and ratchet mechanism is thrown out of 
engagement with the turret, which, on 
this work, is revolved continuously, by 
means of the chain-and-sprocket mech- 
anism shown. One jig is shown empty, 
and D indicates the pair of castings that 
have just been placed in the jig. 

The turret is rotated toward the op- 
erator at the top by means of the worm- 
wheel E, which is bolted to the turret 
when the machine is rigged for milling 
work. This worm gear is driven through 
‘the chain at the extreme left of the 
machine, as shown in Figs. 2 and 3. When 
used on horing and tapping jobs, the 
milling-feed mechanism is removed. 

Circular milling is a method that has 
come rapidly to the front within the last 
few years as economical manufacturing 
practice, but here is a case of gang mill- 
ing on the circular or continuous plan. 
Three milling cutters straddle the two gib 
castings, finishing each on two sides, or 
in other words, circular milling four 
surfaces at once. 


CLAMPING THE CASTINGS 


A little explanation is necessary in re- 
gard to the method of clamping these 
castings into the jigs. Referring. to Fig. 
3, the three pins A are used merely to 
hold the castings the proper distance 
apart while clamping. The screws B are 
used to prevent shifting while the blocks 
D are tightened. 

In the position shown, one jig is ready 
to receive the castings, one of which is 
pushed in from each side against the pins 
A, where they are held by tightening the 
screw B. Now the lower block D is re- 
moved to be inserted in the next position 
when required. One of the pins A, which 
merely fits into a tapered hole, is pulled 
out and inserted in the next hole beyond 
the other two pins. 

As the turret revolves the two cast- 
ings just put in are held in position tem- 
porarily by the screw until the castings 
in the next jig have been replaced, when 
the second block D may be tightened. 
These pins and screws A and B do not 
travel all the way around with the turret, 
as they would thus interfere with the mid- 
dle cutter. 

After. the gibs have been milled in this 
way, thew are turned .over and held in the 
same jigs to mill the other two sides. 
For this it is only necessary to shift the 
position of the cutters slightly. 
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Fig. 4 is a right-hand view of the ma- 
chine on the same job, showing the bevel- 
and worm-gear drive to the cam drum- 
shaft. The drum P, shown in Figs. 2 and 
3, is employed on the bracket job to con- 


eas 
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and the two trains of gearing to the 
tapping spindle. The forward drive for 
the tap is obtained through the gears 
M and the reverse through K. The cam 
drums,are located under the machine to 














Fic. 5. SHOWING SPINDLES AND CUTTERS 


trol the tapping operation. Two long 
rocker arms are pivoted on brackets, of 
which one is marked G, in Fig. 3. These 
connect the drum cams with the sliding 
rods E and F. The tap is withdrawn by 
the rod E, and F is employed to engage 
the forward and reverse gearing to the 
tap spindle. 

The spindle is indicated by C in Fig. 2, 
which view also shows the shifter H 


feed in the two opposed spindles when 
used for boring and facing operations. 
One of the drums is indicated by A, in 
Fig. 4. 

In Fig. 5 are shown the two spindles 
used for boring and facing on the bracket 
casting connected with one arbor carrying 
the three side-milling cutters used for 
continuous milling on the guide-shoe 
gib. 








September 26, 1912 


BorING AND FACING GUIDE-SHOE Huss 

These gibs fit into the guide shoes, 
which are the parts that slide upon the 
guide rails to hold the elevator cage in 
position. As considerable trouble had 


been experienced in boring and facing the 
hubs or bosses on the guide shoes exactly 
square with the milled surface on the in- 
side, the fixtures shown in Figs. 6, 7 and 
8 were made up to handle the job on 
this same chucking machine. 
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The two straps A, in Fig. 8, are ar- 
ranged to swing over the end of the fix- 
tures to clamp or release the casting B, 
which is centered longitudinally by 
means of two pins set in the body of the 
jig. After replacing the two castings the 
straps are swung back into position and 
the setscrews D are tightened, holding the 
casting firmly against the finished surface 
on the body of the jig. 

The ends of the guide shoes must be 














Fic. 6. MACHINING GIBS 








Fic. 7, WoRM-GEAR DRIVE 


The operation to be performed is the 
reaming out of the hole A, Fig. 6, turning 
the outside of the boss and facing at 
the base of the boss as well as the outer 
erd. Each of the jigs holds two castings, 
and the two spindles directly opposed to 
each other are fitted with duplicate tools, 
as shown in Fig. 7. 


milled off before the above operation is 
performed. The fixture used for this 
work is shown in Fig. 9. Six of these 
jigs bolted to the turret make up a cir- 
cle holding 24 guide shoes, which are 
clamped in position by the washers and 
nuts A between each pair. This opera- 
tion calls for the use of two face mills, 


a 


which merely finish the two ends of the 
castings. 

One decided advantage of this chuck- 
ing machine is the fact that the turret re- 
volves in a vertical plane, and thus clears 
the jigs of chips at each revolution. Cir- 
cular millers usually handle the work on 
a table revolving horizontally. In some 
jigs trouble would be experienced on 
this score. 


FINISHING SAFETY JAWS 


In Fig. 10 is shown the process of 
milling the heavy safety jaws which are 

















Fic. 9. FixtuRE AND GuipE SHOES 











Fic. 11. MILLING Sipes oF JAws 


arranged to automatically clamp upon the 
vertical rails in the elevator shaft and 
stop the descent of the car when any 
accident occurs. 

Previously, several pairs of these jaws 
were held on the table of a miller and 
fed horizontally under an arbor carrying 
the cutter. This would, at first thought, 






















er 
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be considered the most rapid way of 
handling the job, unless one were to use 
two or more cutters and correspondingly 
increase the number of fixtures on the 
table. 

The change to the arrangement shown 
in Fig. 10 causes the cutter to operate 
on two pairs of jaws ata time. The feed 
is, of course, vertical and the operation 
of the cutter on both sides instead of 
one, more than offsets the slight loss of 
time in replacing the castings while the 
cutter is idle. 

This method requires only two jigs or 
fixtures to hold the parts, whereas in 
putting a row of them on the machine to 
feed horizontally under a gang of cut- 
ters, several jigs would be required. 
The sides of these jaws are finished on 
a planer-type miller as shown by Fig. 11. 
This finishes two jaws at a time, using 
one jig to hold the four castings. 


HOME-MADE AUTOMATICS 


It is a little unusual to find such a 
thing as a home-made automatic screw 
machine, but there are two such ma- 
chines within a few feet of each other 
in the Otis plant, in addition to the auto- 
matic chucking machine already de- 
scribed. Fig. 12 shows an automatic 


Fic. i6. MULTIPLE DRILLING 


made from a small Wilson-Wheeler hand 
screw machine, and used in making cap- 
screws from | to 4 in. in length. 

An interesting feature is the fact that 
any length of capscrew from 1 to 4 in. 
is made without changing the cams. This 
is accomplished by means of the link A, 
which pivots upon the stud B by the 
action of the cam. The adjustable stud C 
may be set at various radii from the ful- 
crum B, to vary the amount of movement 
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imparted to the stud D, which actuates 
the slide carrying the turret. 

The finished capscrews drop upon the 
grating E, which is made of small rods 
far enough apart to allow the chips to 
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converted cutting-off machine, which 
now automatically turns out the sleeve 
A, Fig. 14. Fig. 15 is another view of 
the same machine showing the cam ac- 
tions upon the drumshaft, which is 
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fall through, thus separating the finished 
work from the chips. Below this grating 
is a screen which catches the chips and 
allows only the oil to pass through. 
The spindle end of the. machine is 
shown in Fig. 13. The same sort of link 
motion as the one controlling the turret 
has’ been made use of to secure the 
proper variations in length of feed for 
the stock without changing the cams. 
The other home-made automatic is a 


12. A HOME-MADE AUTOMATIC 


driven by the large worm gear at the deft 
end of the base. 


MULTIPLE DRILLING ON GUIDE-SHOE 
BRACKET 


In drilling the four holes in the base 
of the guide-shoe bracket shown in Fig. 
1, it is necessary to see that they are 
properly centered. The vertical center 
line passing through the hole that is 
bored on the chucking machine must 
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fall exactly half way between the two 
pairs of holes in the base. The first 
operation on the casting is the milling 
off of the flat surface on the base, after 
which the four holes are drilled in the 
fixture shown in Fig. 16. 
This is a double fixture, pivoting upon 
the table of the drilling machine, and 
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tached to the spindle of the drilling ma- 
chine for this operation, was made nine 
or ten years ago, before fixtures of this 
sort were as common as they are today. 
The two sheet-iron wings C are hinged 
to drop over against the casting while 
drilling, and keep out chips which might 
interfere with setting castings in the jig. 
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locking in two positions, 180 deg. apart, 
. with the dog A. While the four holes 
are being drilled in one casting, the 
operator replaces the other and drives 
the wedge B in, forcing the finished sur- 
face on the base of the casting up against 
the top of the jig and centering it with 
the outside of the hub in which the hole 
is later to be bored. This insures that 
the hole will be bored in the center as 
it should be when the casting is bolted 
on the turret of the chucking machine. 

The multiple-spindle head, which is at- 





14. CUTTING-OFF MACHINE 


BoRING AND MILLING WORM-GEAR 
HOUSINGS 

The large housing for the worm gear 
of an elevator is a job which could not 
be handled to very good advantage with 
equipment such as might be found in 
the ordinary machine shop. Fig. 17 shows 
an extra large double-spindle Ingersoll 
miller which is used to face off the top 
and bottom of such a casting. 

The Otis people have not stopped at 
finishing both sides at one setting of the 
casting, but have built a special boring 
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machine, which is mounted upon the 
table of the miller and is electrically 
driven, so that the two operations may be 
performed simultaneously and in proper 
alignment. 

A general view of the machine as it 
appears just after the longitudinal cut 
has been taken with a large face mill 
on each side, is shown in Fig. 17. The 
next operation is two vertical cuts with a 
smaller cutter as shown in Fig. 18. While 
these cuts are being taken the operator 
is pieparing the boring bar and facing 
tools used to finish the bearings for 
the wormshaft. Fig. 19 is a close view 
from the rear of the machine, showing 
the boring bar in position, with the fac- 
ing tool A at work. 


A MOoLpDING MACHINE 


The die-casting machine shown in Fig. 
20 is used in making white-metal ball 
cages for the thrust bearings on elevator 
wormshafts. This machine is pivoted in 
the center, so that it turns around like a 
merry-go-round in operation. The four 
molds are filled at one time, and then 
the operator places his foot in the stirrup. 

This stirrup is connected by means of 
a ball crank with one side of the mold, 
so that he opens it up and removes the 
casting, which may be seen held in the 
tongs. The machine is then swung 
around to the next mold which is opened 
in the same way. The mixture used is a 
special white metal with a small per- 
centage of aluminum. 


FoR Die CASTING 








A Letter to an Engineering 
Freshman 
By ENTROPY 


Dear Sam: 

“About this time look out for a large 
crop of freshmen,” as the Old Farmers’ 
Almanac would say. You will find sopho- 
moric rules displayed containing excellent 
advice as to your conduct, but so far as I 
have observed these rules there are some 
omissions. For one thing every freshman 
should be compelled to present to his pro- 
fessors and instructors a bound copy of 
“Tom Sawyer” or “Huckleberry Finn” 
at least one week before the opening of 
school. This custom could likewise be 
followed by upper class men to good ad- 
vantage. The learned chap who has been 
digging into the psychology of adoles- 
cence all summer, needs a real look into 
the makeup of boys as they are; this 
Mark Twain gives. A law compelling 
the reading of these books should be 
passed in every state at once. Congress- 
men please note. 

Then, Sam, you should look through 
the catalog carefully and pick out a list 
of practical studies. German is essen- 
tial in any line of activity that involves 
experimental work. It lends itself espe- 
cially to research work because of the 
facility with which words hook on to 
each other to make new, expressive and 
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impressive ones. German is the sectional] 
book case among languages. Again, its 
cuss words are deeper and cussier than 
those of any two other languages that 
were ever mispronounced. Then once 
again the mental prestige which comes 
from a knowledge of educational German 
is something to be proud of. No native- 
born German ever could pass a college 
entrance examination. I sent one of 
them up against it last year and he was 
given a complimentary 5 per cent. He 
knew real German “Dutch,” but not col- 
lege “Dutch.” 

French and Latin are especially desir- 
able as the first is a necessity in any 
good restaurant, and the last is full of 
useful roots which partially help if Ger- 
man is not available. Fortunately most 
French people speak English, so a pass- 
ing mark is all that a man needs if he 
becomes a successful engineer. These 
three languages should be looked upon 
in the same light as a poll tax or a life 
insurance premium. They are as sure as 
death, and they save money in the end 
because they enable the “profs” to get 
in under the Carnegie pension scheme. 


FrivoLous THINGS LIKE MATHEMATICS 


Then, freshie, you should look into 
some of the more frivolous things like 
mathematics, etc. The multiplication 
table should be studied under whatever 
name it appears in the curriculum. This 
is of growing importance as the modern 
systems of management do not provide 
time for counting sums on the fingers. 
Most engineering pupils do not recognize 
this need of high-speed methods, but a 
word to the wise should be enough. 

Of course, a little algebra, “trig” and 
“calc” help make a better engineer in 
just the same way that your Chinese 
laundered shirt looks better than the one 
that mother used to iron, but they should 
not be neglected just because the China- 
man rots your shirts in six weeks. You 
ought to have a variety anyway and 
“calc” is something that you can fall back 
on any time for a bluff. Nobody knows 
anything about it. It is so simple that 
no one would think of teaching it to you 
the way it is, so they wrap it up in some 
second-hand mummy clothes and tie a 
knot in them every 6 ft. and hand it to 
you soaked in lemonade. No wonder it 
gets you. There is one exception that 
should be carefully noted. After having 
studied the full average number of hours 
that the rest of the crowd do you should 
write an equation to express your efforts. 
Put the first differential equal to zero and 
solve and you will know what the theory 
of least work is. 

Do not neglect physics, not if you wish 
to graduate, but pick out a “prof” who 
knows what it is all about even if he 
doesn’t seem to know all the “math” in 
New England and elsewhere. Of course, 
if you don’t know anything about me- 
chanics and they feed you on radio-activ- 
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ity, it may give you indigestion, but you 
can likely lose it overboard before the 
course is over. 

Be sure to get all the solid geometry 
and “descript” you can. If they chop off 
your course just before you get to the 
development of surfaces don’t let it worry 
you. You won’t need it unless you have 
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across a river is. You can wait till it 
freezes over and lay out the curve on 
the ice. 

Of course, you will enthuse over draw- 
It is restful and 


ing. Everybody does. 
relaxing, requiring little mental effort 
and no initiative. The ability to draw 


spirals and helices and projections of 


Fic. 15. THE CAMS ON THE CUTTING-OFF MACHINE 














Fic, 17. INGERSOLL DOUBLE-SPINDLE MILLER 


a job of sheet-metal work on your hands, 
and even then you can hire some one 
that never heard of “descript” to do it 
for you. Be sure to get all the comic 
sections right under your thumb. When 
you grow older you will see why. You 
will have to grow some older than I am, 
but here’s wishing you a long life. 
Then there is another curve known in 
the old days as the vermiform trisectrix, 
that is of absolute necessity if you have 
to find out how far one-third the way 


screw threads and copy other drawings 
will be of great service if you get kicked 
out at the end of the freshman year. I 
have personally known of boys who 
could make a pretty drawing getting S6 
and even $7.50 a week. 

If you can get your instructor to make 
some sketches on the back of an old en- 
velope and let you work up a machine 
from them you may get where you can 
earn as much as that in a day, but that is 
something that you will have to go about 
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in a tactful manner as it means much 
more work for the instructor than fol- 
lowing the regular course. If he is young 
and green you may be able to persuade 
him by suggesting that he would be 
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on the other fellows’ ideas.. To be sure, 
they do not publish as much mathemati- 
cal work as you will like, but as I sug- 
gested above, the multiplication table 
ought to keep you busy the first year. 





Fic. 18. TAKING VERTICAL CuTS 


learning something, too. If he is old 
and hardened he will show you very 
plainly that drawing must be learned 
separately from a machine design. Do 








Fic. 19. BorING BAR IN POSITION 


not suggest that it is not done that way 
in the shops as it would hurt his feelings 
and your marks. Of course, machine 
design does not come in the freshman 
year, so you really need no tips on that 
subject, but just be warned that machine 
design as it is done fer cold cash is a 
very prosy, sordid thing compared with 
the school method and consists mainly 
in knowing what everybody else does 
and going them one better. 

There will be no special harm done if 
you read the AMERICAN MACHINIST while 
you are in school; you may get a line 








Fic. 20. Die-CcASTING MACHINE 


SHoP WorK 

You will have to go through the regu- 
lar course in shop work in which you 
will possibly lose a finger or two, but 
that is a small matter and it helps to 
establish your standing as an engineer. 
If your instructor does his duty by you 
you will unquestionably dislike him, for 
he will often insist that you have failed 
to get all the educational value out of a 
job if you spoil it and he very possibly 
may allege that you have spoiled most 
of your jobs. If you are given more 
than one piece of a kind to make you 
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will naturally rebel as that shows that 
you are being exploited, and then again, 
what is the use of giving you more? 
You would only spoil that much more 
stock and temper. Then you do-not in- 
tend to be a greasy mechanic all your 
life. You are going to be an engineer. 
To be sure, if you would stop, look and 
listen you would find that most of the 
really successful ones had put in a pretty 
liberal amount of time in the shop. You 
look on that as their misfortune, but they 
rather like to boast about it a bit. 

You will really have to grant that there 
is a bit of satisfaction in being able to 
say that you know a thing can be done 
because you have done it yourself, and 
you will have to grant that you are likely 
to make a better impression on a great 
many people who have money to spend on 
engineering work if you can point with 
pride to a considerable season of asso- 
ciation with grease and dirt and workmen, 
If you don’t like this last association you 
can get a job in a drawing room at $2.50 
per, and if someone dies you may get $3, 
while your greasy mechanic gets the big 
job. 

You will, if you are studious, get off 
in a corner room by yourself and plug 
night and day, so that you may get al! 
the honors. You will spurn athletics and 
all forms of social activity. If you do, 
though, you will lose the biggest thing 
any school can give you, and that is ac- 
quaintance with your fellowmen. It seems 
to be necessary, the way society is made 
up, to fritter away an awful lot of time 
to get a line on your associates, but un- 
less you are going to be an artist you 
have simply got to learn to work in co- 
operation with men and give and take in 
the war for existence. Even you, with 
your little experience, know of plenty 
of bright, capable men that have fallen 
far short of their mark through sheer 
crankiness, which nine times out of ten 
is inability to do team work. You know 
if your freshman eleven is going to do up 
the “sophs” this year, it is going to be be- 
cause every man quits making gradstand 
plays and just plays his position into the 
hands of the rest of the bunch. You 
have yet to learn that that is the only 
way to enter into really big things. 

Now, Sam, don’t feel too keenly that a 
man is known by the company he keeps. 
You cannot afford to forget that there are 
real men who haven’t had the educational 
advantages you have and there may be 
some that don’t dress as well as you. A 
man may use split infinitives and eat peas 
with his knife, and cuss straight from 
his heart, and yet you cannot afford not 
to know him. Don’t let any one drag 
you down, that’s all, and remember we 
are all looking for easy jobs. Yes, that’s 
true, whether we tell ourselves the truth 
or not, we are. There are two ways to 
make a job easy. One is to slouch it, the 
other to get so much stronger than the 
job that it’s a snap. So go to it. 
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Selecting a Motor of Proper Hp. 


The article, “The Speed Requirements 
of an Economical Lathe Drive,” page 
91, brought out the necessity of using 
an individual motor on each machine 
tool. The importance of obtaining the 
proper speeds was fully discussed and 
methods of obtaining them were ex- 
plained. Let us analyze the method of 
determining a motor for individual drive 
on a machine tool. For this purpose 
the following information is necessary: 

On direct current: Horsepower, speed 
and voltage. 

On alternating current: Horsepower, 
speed, voltage, frequency and phase. 

The voltage, frequency and phase are 
determined by the electric circuit in the 
shop. 

The horsepower depends upon the work 
done. 

The speed characteristics of the mo- 
tor, whether constant or adjustable, 
should be selected to best suit the ma- 
chine to be driven. The method of doing 
this where adjustable speeds are required 
was explained in a previous article. 
Whether or not to use a high- or a low- 
speed motor depends on the gears that 
must be used. A comparatively low 
speed is usually necessary. 
required to drive a machine tool 
pends upon the following: 


The power 
de- 


By A. G. Popcke* 





Analysis of power observed 
on machine tools. Obtaining 
the horsepower required for 
speeds and cuts of tools. Decid- 
ing from data on the proper 
motor to give the greatest ef- 
ficiency. 























*Industrial electrical engineer, West- 
inghouse Electric & Mfg. Co. 


minute; this depends upon the cutting 
speed, feed, depth of cut. The rate of 
removing metal for a given job depends 
upon the tools used, the strength of.the 
machine tool, the strength of the work 
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Spindle Speed 


Fic. 1. CHART SHOWING RELATION BETWEEN SPINDLE SPEED, 
CUTTING SPEED AND DIAMETER OF WorK; USEFUL FOR 
DETERMINING BOTH CUTTING AND SPINDLE SPEEDS 


1. The tools used. 

2. Amount of metal removed in a given 
time. 

3. The metal cut. 

The tools used: There are three gen- 
eral types of tools used: 

1. Lathe type tools. Used on lathes, 
boring mills, planers and shapers. 

2. Drills. 

3. Milling cutters. 

The amount of metal is usually ex- 
pressed in cubic inches removed per 





Q03K— 
DO 025s 
002 
015 


of 





40 700 90 


in Rev. per Min. 


and the accuracy desired, and the na- 
ture of the metal cut. 

In roughing work, the question of 
horsepower must be carefully considered 
so that the most economical motor is ap- 
plied. The tendency is to select a mo- 
tor to suit the maximum capacity of 
the machine tool. This is very rarely 
reached for any length of time. Modern 
motors will operate successfully, at loads 
100-125 per cent. above rated load. This 
fact must be shown later, on regarding 


the limits which determine the size mo- 
tor to employ. The following informa- 
tion must be obtained to determine the 
horsepower of the motor to be used for 
any tool cutting metal: 


DATA REQUIRED FOR EFFICIENT MOTOR 


Type of tool. 

Average cut taken: Depth (all tools 
considered) in inches. Feed per revolu- 
tion in inches. Cutting speed in feet per 
minute. Duration. 

Maximum cut taken: Depth in inches. 
Feed per revolution. Cutting speed in 
feet. Duration of peak maximum load. 
Number of peaks per hour. 

With this information it is possible 
to estimate the average and maximum 
horsepower required from the cubic 
inches of metal removed per minute for 
the cuts taken for average and maximum. 
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Fic. 2. CHART SHOWING RELATION BETWEEN AREA OF CuT, 
SQUARE INCHES; CUTTING SPEED, FEET PER MINUTE, 
AND CusBic INCHES OF METAL CuT PER MINUTE 


On lathes and similar tools, the number 
of cubic inches of metal removed per 
minute is found by multiplying the area 
of the cut (sq.in.) and the cutting speed 
in feet per minute and multiplying the 
product by 12. The area of the cut is 
equal to the product obtained by multi- 
plying the feed per revolution by the 
depth of cut. 

The cutting speed can be obtained by 
means of a cut meter, or better, figured 
from the diameter of work and the r.p.m, 
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of the spindle. The cutting speed is fig- 
ured as follows: 

Cutting speed in feet per minute — 

3.14 X dia. X r.p.m. 

12 
3-in. diameter = 60 r.p.m. 
3.14 X 3 X 60 

12 

=s 47 jt. per min. 

The chart, Fig. 1, is used to determine 
the cutting speed, knowing the diameter 
and the r.p.m. of the spindle. It is used 
as follows: The figures in the vertical 
column at the left represent the diam- 
eters and the horizontal row at the bot- 
tom are spindle speeds in r.p.m. The 
figures on the oblique lines are cutting 
speeds. 

Let us find the cutting speed for a 3- 
in. diameter and 60 r.p.m. by means of 





Example: 


Cutting speed = 
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ute on a piece of work 5 in. in diameter. 
To do this the chart is used as follows: 
The nearest cutting speed to 50 on the 
chart is 53. Find the intersection of the 
oblique line corresponding to 53 ft. per 
minute and the horizontal line through 
5 in. The vertical line passing through 
this intersection corresponds to 40 r.p.m. 
Thus a spindle speed of 40 r.p.m. will 
give 53 ft. per minute, which is near 
enough to 50 for all practical pur- 
poses. 

The cubic inches of metal removed per 
minute can also be determined by means 
of a chart as shown in Fig. 2. 

On this, the figures in the vertical col- 
umn at the left represent areas of cut, 
and those in the bottom horizontal row 
are cutting speeds in feet per minute. 
The figures in the oblique lines are cubic 
inches of metal removed per minute. An 
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metal removed per minute are multiplied 
by a constant. 

For estimating purposes the follow- 
ing constants based on average shop 
conditions are useful in figuring horse- 
power at the cutting tool when round- 
nose tools are used: 


Cast iron 0.3 to 0.5 hp. per cu.in. per min. 


- cores Sen. 0.6 hp. per cu.in. per min. 
Steel, 50 carbon 

and harder 1.00 to 1.25 hp. per cu.in. per min. 
Brass and similar 

alloys. .. 0.2 to 0.25 hp. per cu.in. per min, 


In the above example where 10.8 cu.in. 
were removed per minute, when the metal 
is machinery steel, the horsepower to 
cut is 0.6 x 10.8 —6.5 hp. at the cut- 
ting tool. 

The constants will vary with the angle 
and sharpness of the tool, but are close 
enough to determine the size of motors 
in the majority of cases. A few tests 
in any shop using motor-driven tools can 
easily be made to determine the con- 
stants for their particular tools. The 
tendency is to use tools in accordance 
with the conditions arrived at from tests 
made by F. W. Taylor, and others. The 
above constants hold under these con- 
ditions. 

The friction load of the machine too! 
should be added to obtain the total horse- 
power; however, where the horsepower 
to remove metal is large, the friction is a 
small percentage and can be neglected. ~ 

As stated before, in selecting the size 
of a motor it must be remembered that 





Fic. 4. THE ARRANGEMENT FOR DETERMINING THE HORSEPOWER OF A MorTorR IN SERVICE 


the chart. Find the intersection of the 
horizontal line through the 3-in. diam- 
eter and the vertical line through 60 
r.p.m. The oblique line passing through 
the point of intersection corresponds to 
47 ft. per minute cutting speed. 


DETERMINING SPINDLE SPEEDS 


The chart is also useful in determining 
the spindle speeds for obtaining a desired 
cutting speed at any diameter. Sup- 
pose we want to know what the spindle 
speed must be to obtain 50 ft. per min- 


example will illustrate the use of the 
chart. 

Cutting speed: 60 ft. per minute. 

Area of cut: 0.015 ( feed and % in. 
depth of cut.) 

Find the intersection of the horizontal 
line through 0.015 and the vertical line 
through 60. The oblique line through 
this intersection corresponds to 10.8, or 
10.8 cu.in. of metal are removed per 
minute. 

To determine the horsepower required 
to remove metal, the cubic inches of 


the load is intermittent in the majority 
of cases. The conditions are somewhat 
similar to those encountered in hoist-ele- 
vator and railway service; power fluctu- 
ates between wide limits. The heating 
of a motor in supplying power for work 
of an intermittent nature is determined 
by the square root of the mean square 
of the power required to perform the 
various operations taking place in a com- 
plete cycle. This value will be termed 
the root mean square value, or rf.m.s. 
value. The method of figuring the r.m.s. 
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value of any intermittent load is best ex- 
plained by working out an example. Sup- 
pose the power fluctuates as follows dur- 
ing a cycle of operations: 


Power Required Duration 
10 hp. 10 seconds 

5 hp. 30 seconds 

3.5 hp. 25 seconds 

1 hp. 20 seconds 

0 hp. 20 seconds 


The r.m.s. value is figured as follows: 

1. Multiply the square of each value 
of power by its duration. 

2. Add the products thus obtained. 

3. Divide the sum by the time to com- 
plete the cycle (the sum of the times of 
the various components). 

4. Take the square of the quotient. 

The result will be the r.m.s. value. 
The time can be expressed in seconds 
or minutes; the same unit must be used 
in a given problem. In the above ex- 
ample the r.m.s. value is determined as 
follows: 


(1) 10? * 19 = 1000 
52? x 30 = 750 

3.537 <& 25 == 306.25 
1- xX 20 = 20 
0 x2= 0 

(2) 2076.25 


(3) Total time of cycle = 10 + 30 + 25 
+ 20 + 20 = 105 sec. 
2076.25 


<> = 19.8 
105 


(4) V 19.8= 4.45 hp. =9r.m.s. value 

Thus 4.45 is the r.m.s. value of this 
cycle and the heating of the motor will 
be the same as if it were run at a con- 
stant load of 4.45 hp. The maximum 
load on a 5-hp. motor would be twice the 
full load, or 100 per cent. overload for 
10 sec. An uptodate alternating-cur- 
rent induction motor or commutating- 
pole, direct-current motor will carry this 
successfully under the given condition. 
A.5-hp. motor would, therefore, be used 
in this case. 

The limits above -rated loads to be 
considered when selecting motors to carry 
widely fluctuating intermittent loads are, 
for alternating-current induction motors: 


SELECTION OF A MOTOR 


1. Pull at the torque. 
2. Speed regulation. 
direct-current motors: 

1. Commutation. 

2. Speed regulation. 

3. Stability. 

Pull at torque of induction motors: 
The pull at the torque of an induction 
motor is from 2.5 to 3.5 times the full 
load torque. 

Speed regulation of induction motors: 
The -speed regulation is the percentage 
drop in speed between no load and full 
load based on the maximum speed; it is 
usually called the “slip.” The “slip” at 
full load is usually about 5 to 7 per 
cent. At other loads it is approximately 
proportional to the load, therefore, at 


AMERICAN MACHINIST 
twice full load the drop in speed will be 
approximately 10 to 15 per cent. 

Commutation of direct-current motors: 
Before commutating-pole motors were 
built, commutation limited the overloads 
on direct-current motors. At present 
an uptodate commutating-pole motor 
will carry 100 to 125 per cent. overload, 
that is 2 to 2.25 times the full load with- 
out sparking. 

Speed regulation and stability of di- 
rect-current motors: It is customary to 
express the speed regulation of direct- 
current motors in terms of the full-load 
speed, because the full-load speed is the 
rated speed of the motor... At full load 
the speed regulation is 10 to 15 per cent., 
depending on the rating of the motor. 
At overloads the effect on noncommutat- 
ing-pole motors is a decrease in speed 
proportional to the load; but on commu- 
tating-pole motors the speed in many 
cases tends to increase between full load 
and 100 per cent. overload. 

This, type of motor will, therefore, 
have approximately the same speed at 
twice full load as it has at full load. If 
the effect of the interpoles is too strong 
the tendency is to make a commutating- 
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Fic. 5. THE SHAFT TURNED 


pole motor oscillate on speed. This speed 
oscillation will cause a similar variation 
on armature current of gradually in- 
creasing intensity, until something gives 
way; a fuse will blow, a circuit breaker 
open or the motor will be injured by 
“bucking over,” that is, flashing across 
brushes, or burning out the armature. 

There is a relation existing between 
speed regulation and stability. A com- 
mutating-pole motor can be designed to 
be stable at overloads. This will increase 
the drop in speed. Better speed regula- 
tion makes stability less certain. Reliable 
designers of this type of motor strike a 
happy medium between these two, and 
the commercial result is that in most 
cases these motors can be safely oper- 
ated on intermittent loads where the 
maximum load is twice the rated load. 

A large reduction in speed giving a 
stable motor, is an advantage in machine- 
tool work. It often occurs when long, 
continuous cuts are taken, that on one 
part of a casting the depth of cut is 
greater than on another, due to irregu- 
larities in casting. When cutting through 
the heavy part the speed should be re- 
duced, thus protecting the cutting tools 
and machine tool as well as the work. 
For this reason adjustable-speed motors 
with a speed reduction as high as 25 
per cent., can be used to advantage. 
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DETERMINATION OF HORSEPOWER FROM 
ACTUAL PRACTICE 


Let us apply these principles in de- 
termining the horsepower of a motor in 
actual machine tool service. A _ record, 
Fig. 3, taken with a graphic recording 
ammeter will be used for this purpose. 
The record was taken on a lathe driven 
with a direct-current, adjustable-speed 
motor, Fig. 4. The cycle of operations 
when turning the shaft, Fig. 5, is as fol- 
lows: 


Calculated r.m.s. 


Amp. Time (Amp.)? X Time 

Cut ab 33° 180 sec. 1089 xX 180 = 196,020 
Cut be 30 = 140 sec. 900 xX 140 = 126,000 
Idle O 112 sec. 0 X 112 = 0 
Cut de 30 171 sec. 900 xX 171 = 153,900 
Cut ec 9 260 sec. 81 xX 260 = 21,060 
Idle O 190 sec. 0 X 190 = 0 
496,980 


A similar cycle is then repeated. 
496,980 
— 
V 470 = 21.7 amperes 
which is the r.m.s value of current. At 


220 volts, the voltage of the circuit, the 
r.m.s. hp. input to the motor is 





21.7 X 220 
——_—_——— = 6.4 hp. 
1000 X 746 * "P- wPwe 

am peres X volts 


(The hp. input to motor = “3000 x 746 
for any direct-current motor.) 

The efficiency of the motor being 86 
per cent., the r.m.s. hp. output is 5.5 hp. 

The maximum load occurs when the 
cut ab is taken, which requires 

33 X 220 

1000 X 746 
input or, at 85 per cent. efficiency, an 
output of 8.3 hp. 

If a 5-hp. motor is used, 8.3 hp. will 
be 66 per cent. overload, and considering 
what has been said above, a modern 5-hp. 
motor will pull this satisfactorily. The 
r.m.s. value, or that upon which heating 
depends, is 10 per cent. above the rated 
load. All 5-hp. motors made by reliable 
manufacturers will carry this load with- 
out overheating. 

The cycle just discussed represents 
maximum work done in this lathe, the 
average load being less severe. Hence 
a 5-hp. motor is the proper motor to 
drive it. Usually a test cannot be con- 
veniently made. In these cases the power 
cycles can be figured from the rate of 
removing metal and the time required for 
each cut. The method of estimating the 
power has already been explained. The 
time of a cut is estimated as follows 
when knowing the length of the cut, 
the feed per revolution and the spindle 
speed while taking the cut: 

The product obtained by multiplying 
the feed per revolution and the r.p.m. 
of the spindle will give the advance of 
the cutting tool per minute. Dividing 
this into the length of the cut will give 
the time to complete the cut in minutes. 
With this information and the time to 
make adjustments when the motor is 


= 9.75 hp. 








September 26, 1912 


shut down or running idle, the r.m.s. 
value can be figured with the rules al- 
ready given. 


ADAPTING MOTOR AND MACHINE 


The practice in the past, and_ still 
greatly used, is to select the motor with 
reference to the size of a machine, as 
the swing of a lathe. The strength of a 
lathe and, therefore, the horsepower it 
can transmit naturally increases with 
the size of the lathe; but the quantities 
which determine the horsepower are those 
just discussed and their application will 
avoid misapplications. In many cases, 
heavier cuts are taken on 18- and 24-in. 
lathes, the smaller-swing lathe, there- 
fore, requiring the larger motor. 

On machine tools where light cuts are 
taken, it is not necessary to figure the 
horsepower for cutting because 2-hp. is 
required to start the tool and run it idle 
and will do the light cutting success- 
fully. 
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motors are alternating current and are 
operating their planers successfully. 

Balance wheels can be used to ad- 
vantage on the countershaft from which 
the forward and reverse belts are driven. 
The balance wheel will reduce the peak 
load on the motor occurring when the 
planer is reversed. In this way the 
horsepower of the driving motor can often 
be reduced. When using reversing 
planer motors, the power taken at re- 
versal has been found to be less than 
when the old method, using shifted belts, 
is employed. 

It is evident that making an investi- 
gation as outlined results in the selec- 
tion of the most economical size of mo- 
tor for the work done, and in a smaller 
motor than that usually specified, be- 
cause the tendency is to select motors 
to suit the maximum capagity of ma- 
chine tools and no advantage is taken of 
the fact that motors will stand heavy 
overloads for short intervals. 









































| Motor Motor 
Motor; KW | KW KW KW Recom- usually 
Mfr Size jusedfor| cut | return | reversal | reversal Remarks mended | specified 
test | stroke | stroke to cut (to return based on H.P. 
| | est 
Gray | 56x15’ | 3 13 3.5 40 5 3 |Average work! | 
iray 56”x15' 5 18 2. 3.5 53 |5tonsontab.|)> 5 15 
Gray 56x15’ 5 25 6 6 Short str. | | 
| 
RE + 6 ceme 54x16" 30 4 6 Ss 10.5 |Aver. stroke | ) 
30 oY 7 10 12 | Short str. 5 15 
ee 54°’x16’ 5 1.8 2.3 3.5 55 | Av. stroke | 
Bement-Miles| 48’’x12° 5 2 7 8 9 | Aver. work 73 15 
Chandler. . | 24’x10” 74 2 4.5 4.3 5.5 | Motor gear’d 5 7} 
balance wh. 
Detrick & | 
Harvey....| 42x12’ 5 1.5 2.5 5 7 Aver. work 73 15 
open side 
Bement- ° 
Miles..... | 48’’x12’ 30 5 10 14 19 No. bal. wh. 73 15 
Bement- 
Miles a7"x | 5 1.8 3 4 6 | Aver. work 5 10 
Pratt & Whit- 
ney ad 36”’x 8’ 5 15 2 2.5 4 Aver. work 3 5 
Gray. 36’x 8’ 5 18} 2 | 8 5 | Aver. work 3 5 
' 
TESTS ON PLANERS 








The same rule for figuring horsepower 
just described is applicable in determin- 
ing the power to cut metal wherever the 
round-nose type of tool is used, as in 
vertical boring mills, shapers, slotters 
and planers. On planers the peak load 
for reversing must be considered in de- 
termining the size of motor. 

On planers the general tendency is 
to use motors that are too large. This 
tendency originated when non-interpole, 
direct-current motors, only, were avail- 
able, and a peak load caused considerable 
sparking when the planer was reversed. 
A large motor was, therefore, necessary 
on account of the reversal. When using 
alternating-current induction motors, or 
direct-current, commutating-pole motors 
this precaution need not be taken. 

The table shows the results of tests 
made on various sizes of planers with a 
graphic meter. Note the difference be- 
tween the motors usually specified and 
those recommended. The recommended 


The most economical motor will com- 
pare favorably in first cost with live shaft 
drive. Its first cost does not exceed by 
much that of installing line shafting, 
countershafting and belts. The differ- 
ence is paid for in two or three years 
when so small an item as the power saved 
in friction of overhead work alone is 
considered. The saving in production 
will pay for the difference in a very short 
time. Every shop manager and super- 
intendent should, therefore, select his 
electric equipment on data obtained by 
an investigation as outlined. He will 
save money by doing so. 








Is the Millenium at Hand? 
By C. L. WALTERS 


Machinery is the material foundation 
of the world’s progress and machine tools 
are the foundation of all machinery, in- 
cluding themselves. Is it not, therefore, 
time that machinery in general, and ma- 


513 


chine tools in particular, should cease to 
be regarded as merchandise only; that 
those who sell machinery should realize 
that they are something more than mere 
merchants; and those who make it, more 
than manufacturers ? 

It seems to me that this is a real 
economic question, to say nothing of its 
being a moral question, and that a ma- 
chinery salesman should consider those 
to whom he is selling as clients rather 
than customers, and that the reward 
should be considered as being for service 
rather than as a profit. 

Advertising, until recently, was consid- 
ered a rather elastic proposition; but we 
have lately seen a convention of advertis- 
ing men declaring for truthfulness in ad- 
vertising. If the printed advertisement 
is more valuable than true, then how 
much more valuable is the verbal adver- 
tisement—the salesman’s word—when 
true! The following is an extract from 
a letter written by one who has not yet 
grasped the higher idea: 

IT can sell one of your machines now, 


but I certainly won't talk them for noth- 
where 


ing, and this is a case I am the 
only one making prices and am design- 
ing the shop, as part of my business is 
engineering and designing power plants 


and industrial works. 


It has been said that a middleman is one 
who gets a rake-off from both ends, and the 
writer of this letter seems to aspire to be- 
ing a middleman of the deepest dye. How 
would you like to have him select machin- 
ery for you and if you did not like it 
why should anyone else like it? From 
this viewpoint it is not necessary to in- 
clude the moral aspect, as the first hu- 
man instinct is self-preservation, and any- 
one lacking horse sense enough to defend 
himself against such methods ought to 
get “stung.” 

But the higher idea seems to be gain- 
ing, and when it becomes as popular as 
the old idea has been, everybody con- 
cerned will be better off in every way. 








The following fluxes for welding and 
soldering are given in the Mechanical 
World: For steel and iron, sal-ammoniac 
or borax. For the welding of steel the 
following mixture is suitable for foundry 
use: One part of sal-ammoniac to 10 
parts of borax. These factors are ground 
up in a mortar into fine powders, when 
they are mixed, and fused until they at- 
tain a state of clearness, when the mix- 
ture is allowed to cool. The mixture is 
then reduced to powder again and is 
ready for use. The flux for zinc is chlor- 
ide of zinc; for lead, tallow or resin; 
for copper and brass, sal-ammoniac or 
sulphuric acid; and for tinned iron and 
steel, hydrochloric acid or resin. It is 
important that in parts destined to be 
subject to the passage of electrical cur 
rent the use of acid in the flux shoula 
be avoided. 
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Some Examples of Reciprocal Milling 


There are presented in this article 
some illustrations of the reciprocal 
method of milling, which in three of the 
four cases shown is probably as rapid a 
way of production as could be found, and 
which, furthermore, calls for nothing 
elaborate in the tool equipment. In each 
of these examples the cutting is com- 
paratively light and the output is always 
limited either by the possibilities of the 
operator or, as in the last example, by 
the capacity of the cutters. 

For these reasons, cone-driven millers 
are employed, since it is obviously pos- 
sible to obtain as great an output with 
this type of machine as with the more 
expensive geared-head machine, and be- 
cause, in the last example the cone drive 
permits the work to be fed against the 
comparatively delicate cutters at a rate 
more nearly approaching their maximum 
capacity than would be safe with the 
more powerful single-pulley machine. 


OPERATIONS ON A VISE 


A machine vise body is shown in Fig. 1, 
and the operation of milling the four 
bolt slots A, B, C, D, in Fig. 3, on a 
No. 4 Cincinnati cone-driven miller is 
shown in Fig. 2. The slots are {i in. 
wide, of different depths and cut from 
the solid. The operation takes place 
after the two tongue slots, at right an- 
gles to each other, have been milled out, 
and it is from these slots that the piece 
is located. 

The fixtures consist of two heavy 
plates provided with one longitudinal and 
three cross T-slots and are of such di- 
mensions that all four sizes of this type 
of vise can be machined on them. The 
cutter, a standard half-round cutter {i 
in. wide and 6 in. in diameter is of high- 
speed steel, and on account of the neces- 
sarily great distance from the cutter to 


By A. J. Baker* 
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These include the slotting of 
the lugs on the ends and sides 
of miller vises, the cutting of 
slots in steel locking pins, the 
facing of the ends of cast-iron 
levers, and the sawing of a set 
of clamps with a gang of cutters. 

Two fixtures are used, one at 
each side of the cutter arbor, 
and while one piece is under the 
cut the operator places another 
in the opposite fixture. 
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*With Cincinnati Milling Machine Co. 


the end of the spindle, the arbor is pro- 
vided with a double support. 

The work is clamped to the fixture 
with the heavy clamp shown in Fig. 2. 
The clamp is slotted and is withdrawn 
after releasing in order to allow the 
work to be swung from one boss to the 
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next. It should be noted that the clamp 
is of such a length that it acts on the 
work at a point as nearly as possible 
above the cutter, which, in the case of 
the work held in the right-hand fixture, 
where the cutting tendency is upward, is 
a point of considerable importance. 

The alignment of the work through 
the tongue slot is made by means of a 
tongue strip (removable in order to take 
care of different sizes) over which the 
vise body is dropped at a point imme- 
diately behind the slot to be milled. 

The location endwise of the work is 
made through the block A, Fig. 2, which 
is set in the central T-slot at such a point 
that the work overhangs the front of the 
fixture an amount just sufficient for the 
cutter to clear when fed into its full 
depth. The location of the work against 
this stop takes care of the two slots in 
the length of the vise. In order to set it 
correctly for the slots in the width of 
the work, however, a rod is inserted 
which lies between the slot and the side 
of the work and is of a length equal to 
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Fic. 1. DETAILS OF A 


MACHINE Vise Bopby 











Fic. 2. MILLING 


Four BoLt SLoTs 

















Fic, 3. MILLING SLOTS IN ROUND PIECES 
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the difference between the dimensions 
LM and OP, Fig. |. 

This arrangement makes the setting of 
the work such that the operator can set 
the table-feed dogs and obtain the proper 
depth of cut in each case without giving 
any attention to that part of the work 
and can devote all his energies to re- 
moving or resetting the pieces in the op- 
posite fixture. The efficiency of the 
method can be gaged from the fact that 
the pieces shown, which weigh some 120 
lb., each have all four slots milled at the 
rate of five minutes per vise, using a 
speed of 39 r.p.m. and a feed of 0.068 
in. per revolution. 


MILLING SLOTs IN ROUND PIECES 


The second example, shown in Fig. 3, 
is that of milling the slot-in a steel lock- 
ing pin. These slots are 7% in. wide, 
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Fic. 4. MILLING FIXTURE FOR LOCKING 
STop 


on 
uw 


‘/» in. deep and the diameter of the pin 
is 1% in. A 6-in. cutter 74-in. wide, run- 
ning at 41 r.p.m., is used. 

Two pieces are removed from and 
clamped in the first fixture while the cut- 
ter operates on the two pieces held in 
the second fixture. At the conclusion of 
the cut the operator reverses the feed 
and lifts the handle on the feed boxes. 
giving a quick return of 10% in. per 
minute, This operation is practically in- 
stantaneous, and while the table is re-. 
turning he lowers the knee a sufficient 
amount to permit the cutter to clear the 
pieces held in the first fixture. He then 
disengages the feed, returns the knee to 
its original position, and reading from 
the vertical screw dial, starts the cutter 
on the new pieces. The total time per 
piece is 0.7 minute, and it should be men- 
tioned that a variation of plus or minus 
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Fic. 6. MILLING FIxTURE FOR STARTING 


—_ 


LEVER 











7. GANG-SAWING OPERATION 


0.003 in. is allowed in the depth of the 
cut. 

The fixture detailed in Fig. 4 is one 
that can be easily made and is, as far 
as the end stop for the work and the 
supports for the heel of the clamps are 
concerned, a littke unusual. These stops 
and supports, it will be noted, are merely 
pieces of bright drawn steel of the proper 
diameter, into which have been driven 
pieces of drill rod, which, fitting easily 
in holes drilled in the V’s of the fixture, 
hold the stops in place. 

The two examples described require a 
machine fitted with table feed only, the 
two examples following require an all- 
feed machine and are shown on a No. 2 
Cincinnati cone-driven miller. 


SURFACING A STARTING LEVER 


The example in Fig. 5 shows the starting 
lever used on high-power millers and 
having the surface A milled. This sur- 
face is that to which the starting tooth 
is attached. It is, therefore, necessary 
to have a smooth flat job; the width of 
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the slot must be accurate within 0.0005 
in. and the milled outline must bear the 
correct relation to the two holes already 
drilled. 

The fixtures are simple and are shown 
in Fig. 6. They consist of two blocks 
located by tongue strips on the miller 
table and provided with two studs each, 
over which the lever fits. Adjustable 
supports are provided for the under side 
of the lever and swinging clamps oper- 
ate immed ately above them. 

The vertical feed is used for cutting, 
the table feed being required only to 
traverse the fixtures to or from the cut- 
ter. The hand stops, clamped to the 
front of the table, are used to determine 
the position of the table, which is locked 
in position with the socket wrench shown 
at the front of the saddle. The cutter ro- 
tates at 47 r.p.m., a feed of 0.043 in. per 
revolution is used and the operation is 
completed in 1.4 minutes. 
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GANG SAWING 


The last example, Fig. 7, shows the 
operation of milling the saw slots which 
separate five clamps for bridles. These 
clamps are made from a piece long 
enough to permit of five or six being 
produced from the one piece; this, of 
course, is done to simplify the opera- 
tions of machining the angles and the 
drilling, this latter operation being per- 
formed in a multiple-spindle drill. 

A gang of standard 6x%-in. metal 
slitting saws are used and these are car- 
ried on an arbor provided with a collar 
taking its support in the bush in the 
bracket on the overarm. The work is 
held on two simple fixtures, which as a 
matter of fact, are two scrap angle-plates. 
In the end of the cross T-slot of these 
plates are placed two pins which prevent 
the clamping bolts from being lost when 
the fixture is carried from the machine 
to the toolroom. * These clamping bolts, 
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which are ordinary T-head bolts, pass 
through the hole already drilled in the 
formed strip. The strip itself is set 
endwise by means of the pin seen stand- 
ing vertically in the front of the fixture, 
and is squared up by the operator press- 
ing it against the clamping bolts. 

The vertical feed is used, and while the 
knee is feeding up, with the fixture on 
the right-hand side under the cutter, the 
operator removes the pieces already 
separated and reclamps one of the com- 
plete strips. At the end of the cut the 
automatic feed is thrown in, and while the 
knee is being lowered the table is moved 
in position for the second set. 

This position is determined by the hand 
stops clamped to the table at each end. 
The vertical feed is then engaged and 
the operation is repeated. The speed of 
the cutter is 38 r.p.m. A feed of 0.013 
in. per revolution is used. The total time 
for the individual piece is one minute. 











Hardness Testing, Mechanical Wear’ 


The methods used for hardness testing 
have been so thoroughly discussed that 
it is only necessary to state that the 
Brinell ball test and the Shore sclero- 
scope have been used. So far as the 
steels tested are concerned, both methods 
place the whole series in the same or- 
der with one exception, but as will be 
seen in Table 7, the ratio of the Shore 
test to the Brinell test shows some varia- 
tion, 

The question of mechanical wear re- 
quires more consideraton. Mechanical wear 
in this case does not imply the breakage 
of the article but the removal of a por- 
tion of the article, in small particles, 
by friction. This wear, or loss of par- 
ticles by friction, may take place in va- 
rious ways. It would, therefore, seem 
necessary to devise suitable machines or 
methods to apply the friction to the test 
Piece (in this case steel) in a manner 
similar to that to which the article will 
be subjected during use. The three prin- 
cipal varieties of wear are: 

1. Pure abrasion, as, for instance, 
that to which the buckets of elevators 
are subjected. 

2. Lubricated sliding friction, as in 
machines. 

3. Dry-rolling friction, as in the case 
of wheels rolling on rails. 

In many cases wear is caused by a 
combination of the above varieties. It 
may be added that vibration enormously 
increases the amount of wear, and that 
any machine used for wear testing must 
be constant in the amount of its vibration, 
if reliable results are to be obtained. Also 
it is absolutely necessary, in order to 
check the vibrative and testing surfaces 
of the machines, to test a standard ma- 
terial at frequent intervals. 

Fortunately, for the purpose of this 


By E. H. Saniter 








Testing metals to ascertain 


their wearing qualities. Vary- 
ing conditions of heat and lu- 
brication, and their effects on the 


abrasion of metals. | 




















Inter- 
Ma- 


*From the 
national Association 
terials. 


1912 reports of the 
for Testing 


report, three machines have already been 
devised for testing the three classes of 
wear mentioned, and, in the first two 
cases, researches carried out, comparing 
hardness and mechanical wear. 


papers to test the wear of steel. He 
also tested all his specimens by the 
Brinell hardness test. From this research 
the figures of Table 1 have been ab- 
stracted: 
































Untreated | Annealed Quenched and 
tempered 
Brin-| Wear | Brin-| Wear Brin- | Wear 
ell Grains ell Grains ell Grains 
No. |persq.in.| No. |per sq.in. No. |per sq.in. 
aneiieell } — a 
Carbon Steels 
95 3.84 | 90 4.04 242 | 2.4 
155 4.01 190 4.9 330 3.4 
242 0.95 250 1.13 574 | 0.65 
262 2.5 266 2.62 600 | 1.27 
Alloy Steels 
185 | 1.4 | 355 | 0.65 149 1.32 
315 | 2.32 | 387 0.95 255 4.92 
355 | 1.77 | 453 2.52 487 0.72 
| } 600 1.26 
| 
TABLE 1. HARDNESS TESTS OF CARBON 


AND ALLOY STEELS 





If all Robin’s steels are taken together, 
we have the results given in Table 2. 
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Fic. 1. TESTING MACHINE 


PurE ABRASION 


F. Robin* carried out a very extensive 
and able investigation of this subject, in 
which he used emery and other abrasive 
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Institute, 
Vol. 2, 


Steel 
Memoirs, 
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Brinell | Wear Grains Brinell Wear Grains 
No. per sq.in. No. per sq.in 
95 3.84 250 1.13 
149 1.32 255 14.9 
155 4.01 355 | 0.65 
180 1.4 453 | 2.5 
190 4.9 574 | 0.65 
600 1.27 
| | 
TABLE 2. TESTS FOR WEAR OF CARBON 


AND ALLOY STEELS ALL TOGETHER 





ANALYSIS OF THE BRINELL HARDNESS 
NUMBERS 


It is quite evident from these tables 
that the Brinell hardness number cannot 
be relied upon to indicate the wearing 
properties of a steel tested by the method 
employed by Robin. The Brinell numbers 
in some cases bear a relation to the wear 
numbers, but in many others are quite 
contradictory. Yet Robin’s method seems 








September 26, 1912 


a reasonable one for ascertaining the re- 
sistance of metals to abrasion of the No. 
1 type. 

The question of lubricated sliding fric- 
tion has been investigated by E. Nus- 
baumer, using the apparatus of Derihon, 
which consists of a hard-steel disk run- 
ning in oil, on the edge of which the 
specimen is pressed. It is not stated in 
the paper whether the results given were 
done in duplicate, and whether the wear 
surface of the machine and the vibration 
were checked by means of a standard 
bar. Both these precautions have been 
found necessary in this work. Table 3 
gives Nusbaumer’s Brinell hardness 
tests and Derihon’s wear tests, the latter 
being transformed to grains per square 
inch. 

The above figures show that the Brinell 
hardness number does not indicate the 
wearing properties of a steel subjected 
to the Derihon wear test. Yet subject to 
duplicate tests agreeing and a standard 
bar being used as a check, the Derihon 
method seems one that should give use- 
ful and correct results as to wear by slid- 
ing lubricated friction. 




















| 
Test | Brinell | Wear Test | Brinell| Wear 
No. Hard- | Grains No. | Hard- | Grains 
ness per ness per 
No. sq.in. No. sq.in. 
3 99 7.80 6 196 4.9 
1 156 2.10 2 255 3.70 
4 187 1.34 7 340 0.21 
5 187 1.96 10 387 0.70 
TABLE 3. COMPARATIVE TESTS OF 


HARDNESS AND WEAR 








Dry rolling friction, such as _ takes 
place on railways, has been investigated 
for the purposes of this report, by means 
of a wear machine devised by myself. 
Shortly, the principle is that of a revolv- 
ing test-piece driving, by friction on its 
top side, the inner ring of a loaded ball 
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bearing. Fig. 1, showing the working part == a 
of the machine, will make this clear. The ds ob id Brine | Wear 

. ° roon ; : “oO a = e 

chuck A holds the test piece B, which — ar —~—- No. sar cule 
revolves and drives, by friction, the inner (oF cont.| per cent.| percent.| Pe 
ring C of the ball bearing, while the 0.46 0.1 0.76 170 0.94 

3 E ri 5 0.59 | 0.1 0.65 190 0.90 
outer ring D is held tight by E, which is 0.98 0.07 0.45 250 1.16 
hinged on the bar F to the loaded lever G. 44 .t .s os | ov 
The inner or wear ring C is made of a 6 
per cent. nickel steel and has a Brinell TABLE 5. CARBON STEEL TESTS. 


hardness number of 555. 

The tests given in the following tables 
were Carried out with the greatest care; 
all being done, at least, in duplicate. Dur- 
ing the progress of the tests, the ma- 
chine was frequently checked by the run- 
ning of a large number of standard bars. 
The tests were all taken from bars of 
similar section. 


TESTS OF STEELS UNDER VARIOUS HEAT 
TREATMENTS 


In Table 4 are given the results ob- 
tained with a 0.7 per cent. carbon steel 
heat-treated in various ways. 





Brin- Wear 
Description ell Grains 
No. per sq.in. 





Quenched and tempered to 1355 


deg.F.. 232 0.98 
Reheated to 1400 deg. F.. | 232 1.04, 
Quenched and reheated to 1310) | 
ae 244 1.14 
Guaties and reheated to 1580) ie J lation of either Brinell 
eg.F.. 2 255 0.96 
Reheated to 1580 deg. F........ | 258 | 0.90 
Quenched and reheated to 1202 . . . 
O_o apps 270 0.87 investigation. 
Quenched and reheated to 1022) 
deg.F.. ; : 317 0.60 


TABLE 4. RESULTS OF WEAR WITH 0.7 
PER CENT. CARBON STEEL 








The results in this table show a de- 
cided relation between the hardness num- 
ber and the wear test. The second and 
third tests, however, are exceptions, the 
latter especially being much out of line. 
In Table 5 are the results of a series of 
carbon steels all treated alike. 

Here, again, we have a distinct rela- 








tion in the third test. In Table 6 are 
given the results of a few heat-treated al- 
loy steels. 

In the case of the above alloy steels 
the relation between hardness and wear 
entirely breaks down, 

In Table 7 all the steels contained in 
the three previous tables are arranged in 
the order of the Brinell numbers. The 
Shore scleroscope numbers are also 
given, and the factor obtained by divid- 
ing the Shore into the Brinell number. 


GENERAL CONCLUSIONS 


The general conclusions are that while 
a high Brinell number may be expected 
to give better wear, there are so many 
exceptions that its use for the purpose 
of indicating wearing properties is un- 
reliable, as far as the reviewed methods 
of wear testing are concerned. The re- 
tests or wear 
tests to wear in actual practice requires 
The greater reliability of 
the wear test as an indicator of wear is 
emphasized by the test on Hadfield’s 
manganese steel, which gives, with a low 
Brinell number, the best wear number 
of all the steels tested. 

An examination of the combined re- 
sults in Table 7 at once discloses that 
the Brinell or Shore hardness number is 
of no value as an indication of the wear- 
ing properties of a miscellaneous lot of 
steels in the Saniter machine with dry 
rolling friction. The results in Table 7 
are plotted in Fig. 2. The Saniter values 





















































tion between the hardness and wear num- have been transferred to grains per 
bers, with, however, one glaring excep- square inch. 
] 
Brinell Wear 
Carbon Silicon Manga- Nickel Chrome * Vanadium | No Grains 
nese per sq.in 
Hadfield’s Managanes: Steel | 1.88 0.52 
per cent. per cent. per cent per cent per cent per cent 
0.48 1.8 0.51 2.82 1.10 
0.31 0.05 0.36 | 0.76 0.20 2.83 1.44 
0.29 0.08 0.48 | 2.9 0.56 2.84 1.23 
‘ 
TABLE 6. TESTS FOR WEAR OF ALLOY STEELS 
Factor Shore Brinell Wear | Factor Shore Brinell Wear 
Brinell Hardness | Hardness Grains Brinell Hardness Hardness Grains 
No. + No. No. per sq.in. No. + No. No. per sq.in, 
Shore No. Shore No. 
— ——$—— ee | - —EEE 
6.6 30 204 0.98 6.7 37.5 246 0.96 
8.9 26 222 0.52 | 6.8 37.5 250 0.90 
7.1 32 223 0.98 6.8 37.5 250 0.70 
6.9 33 223 0.90 6.6 41 272 0.87 
6.7 34 223 1.04 6.8 2 280 1.12 
6.7 36 242 1.14 6.8 42.5 282 1.44 
*7.0 35 244 1.20 7.0 42.5 290 1.23 
6.7 37 245 1.25 7.1 43 320 0.60 











*Standard bar. 


TABLE 7. COMBINED COMPARATIVE TESTS OF HARDNESS 
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Turbines for Panama Power House 


The illustrations show one of the tur- 
hines for the new power house at Gatun 
which will supply electric power for the 
locomotives used in handling vessels 
through the locks at both ends of the 
canal and also all other power required 
in the canal zone. There are three of 
these machines being installed at present, 
each turbine giving 3600 hp. at a 75-ft. 
head and a speed of 250 r.p.m. There 
are also provisions for doubling this in- 
stallation so that a total of 21,600 hp. can 
be had if necessary. 

The outside diameter of the casing is 
about 35 ft. and the casing itself, which 
is shown being bored in Fig. 3, weighs 
between 30 and 32 tons, being an ex- 
cellent example of loam molding. The 
total height is 21 ft. above the floor when 
in position in the power house, and the 
Outlet at the bottom will be 3 ft. below 





Fic. 1. TURNING THE 7500-LB. 


this. The generator made by the Gen- 
eral Electric Co. is mounted at the top 
of the turbine and is 12% ft. in diam- 
eter. 


LARGE WoRK WITH A 6'%4-IN. SPINDLE 


The machining job shown in Fig. 3 is 
interesting on account of the large diam- 
eter being turned and fixed. The diam- 
eter being faced is 14 ft. This facing 
was accomplished without chatter by the 
use of the long cross arms and tool heads 
shown and by reverting to the simple 
expedient of having the cutting point of 
the tool lag behind the center of the bar: 


By Fred H. Colvin 








The methods used in makingthe 
3600-h.p. turbines for the large 
power house at Gatun, Panama, 
These take water from the lake 
formed by the great dam and will 
supply power for operating the 
gates, for towing vessels through 
the locks, and lighting the Canal 
Zone. 




















RUNNER 


in other words, the arm drags the cut- 
ting tool instead of pushing it. 

The four-armed spider shown inside the 
hole was used for boring this diameter, 
and beyond the spider will be seen an 
outboard bearing for supporting the outer 
end of the boring bar. When we con- 


10 ft. 6 in. in diameter, and the outlet 
is 76 in. The speed of the turbine will 
be controlled by 24 wicket gates, whose 
controlling arms can be seen in the 
view which looks down into the casing in 
Fig. 5. 

Each of these wicket gates is 23 in. 
long, all being controlled from the gov- 
ernor by these arms, which move the 
outer rings to which the wicket cranks 
are connected, and in this way increase 
or decrease the flow of water to the 
bronze runner. This runner is of govern- 
ment bronze, and can be seen in Fig. 1. 
on the boring mill. It weighs 7500 ib. 

Part of the annular casing is shown in 
Fig. 2, the section shown weighing about 
15 tons. The size is indicated by com- 
paring with the men and the portable 
drilling machine shown. This is an elec- 
trically driven Dallett portable drill, 








Fic, 2. 


sider that this is only a 6'4-in. spindle 
and that the allowable limit of varia- 
tion on the 14-ft. diameter was only 0.002 
in., it speaks remarkably well for the 
Niles boring machine which was used. 
The only change made was to increase 
the gearing ratio of the motor and reduce 
the speed of the bar to secure a little 
over 20 ft. cutting speed at the tool point. 


SETTING Up A GENERATING SET 


The first of the generators set up is 
shown in Fig. 4, which gives some idea 
of the size of the openings. The inlet 
is 18 in., being supplied by a pipe linc 











DRILLING BoLTtT HOLES IN FLANGES 


swung on a central column and was used 
in drilling all the holes in the flange, as 
well as doing the spot-facing for the 
nuts. The holes were 1% in. in diam- 
eter, being drilled for a 1'%-in. bolt, while 
the spot faces run from 4 to 4% in. in 
diameter. This is a case where it was 
necessary to bring the tool to the work 
on account of the large size of the piece 
being drilled. 

A striking view of this piece and one 
which indicates its size fully as well, is 
seen in Fig. 6, where the piece is swung 
from the 15-ton crane and a good-sized 
man is standing in the bore, or opening. 
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CASTING THE RUNNERS 
The runners for the Panama turbines 
were made by the Whitlock Coil Pipe Co., 
Hartford, Conn., of government bronze, 


AMERICAN MACHINIST 
ing the cores in place. Fig. 8 shows sev- 
eral of these cores set up in the foundry 
before being placed in the mold, while 
Fig. 9 shows the completed mold cooling 
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Fic. 4. SETTING Up ONE OF THE GENERATORS 


and weigh 7500 Ib. each. They are made 
in dry sand cores, the pattern being 
shown in Fig. 7. This is simply a cylin- 
der with suitable projections for hold- 


off. The cores which form the curved 
runner blades are set in position and the 
whole bound together, by the outer casing 
and the iron bands, as can be seen. 


the fact 


519 


The turbines are the design of the 
Pelton Water Wheel Co., and were built 
by the Harrison Manufacturing & Boiler 
Co., Harrisburg, Penn., which is devoted 
exclusively to the manufacture of Pelton 
products. 








“*Artificial’? Rubber 


The production of rubber, 
which is agitating commercial and scien- 
tific circles, resolved itself into a 
manufacturing possibility, although its 


synthetic 


has 











THE SIZE OF CASING 


“— 


Fic. 6. SHOWING 

















Fic. 7. PATTERN FOR THE RUNNER 


production in commercial quantities is 

the still uncertain problem engaging the 

attention of experimental chemists. 
Such is the substance of remarks re- 


cently addressed to an audience in the 


College of the City of New York, by 
Dr. Carl Duisberg, the eminent chemist 
in whose laboratory at Elberfeld, Ger- 
many, a product excelling natural rub- 


ber has been produced. 


Dr. Duisberg particularly emphasized 


that he was interested in the 
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artificial production of real rubber, not 
the production of artificial rubber. In 
support of his successful attainments 


along this line he exhibited two auto- 
tires of synthetically prepared 


mobile 
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Dr. Duisberg, while sanguine regard- 
ing the commercial feasibility of his syn- 
thetic product, was careful not to 
arouse any great hopes for its immediate 
exploitation, although he stated that he 





Fic. 5. LookiInG DowN AT THE GOVERNING BUCKET GATES 
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of solutions appearing in the technical 
journals, have been tried out, solved and 
reduced to a working science by library 
experts, 

The problem of the engineer in classi- 
fying, cataloging and indexing his mater- 
ial is not a problem of devising methods, 
but of how he may become acquainted 
with standard library practice and apply 
it in his individual case. Every engineer 
knows the difficulty of keeping up note- 
book records and the time needed to keep 
up systems of clippings, filing and index- 
ing. 

The methods of subject classification 
of material and of card cataloging which 
originated in library practice, have been 
adopted and become permanent in all rec- 
ord keeping in the business world. All 
engineers and business men alike know 
the value of a card-index system for shop 
and office records. A similar record can 
be made proportionally as valuable in the 
catalog and periodical files. 

The value of technical literature lies in 
the fact that before a man begins con- 
structional or design work it enables him 
to become fully acquainted with the 
methods by which other engineers have 
overcome their difficulties. In this way 
he often gains an inspiration concern- 
ing an immediate and practical problem. 

To show how this indexing is done in 
one plant, all periodicals received by the 
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Fic. 8. THe CoNes BEFORE BEING SET 


rubber, which he explained had run over 
4000 miles under trying service con- 
ditions. With the exception of the in- 
evitable discoloration resulting from 
such use, these tires showed no signs 
of wear, the original tread not yet be- 
ing worn off. Several other articles man- 
ufactured from the same material were 
also shown. 

It is claimed for the laboratory prod- 
uct that it is free from the destructive 
resins and oils present in natural rubber, 
and for this reason may be expected to 
outlive the latter under any and all con- 
ditions. 


hoped to live long enough to see it in 
active competition with the rubber of 
today. 








Library Methcds for Engi- 


neering Indexing 
By L. J. FOoLey 


Standardization’ rules have been 
adopted in many lines of engineering, but 
engineers in general have not been in- 
formed that library methods have also 
been standardized. The vexing problems 


which they are endeavoring to individual- 
ly work out as indicated in the variety 











MoLp COOLING OFF 


Fic. 9. 


indexing department are checked as soon 
as received, on monthly or weekly card 
records. This enables the one in charge 
to know if all copies due have been re- 
ceived. The list not only includes period- 
icals of interest to technical men, but 
some devoted to general business meth- 
ods for the benefit of employees. The 
periodicals are carefully looked over by 
the one in charge, keeping in mind all 
subjects of interest to the company and 
personal interest to individuals. An al- 
phabetical subject card index is made of 
all periodical material on subjects of in- 
terest which are worth noting. 
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Apprenticeship in Switzerland 


In Switzerland a great deal of attention 
is devoted to the apprentice question. 
It is considered necessary that every 
workman should pass a thorough appren- 
ticeship, and even those who are destined 
te occupy positions of responsibility serve 
for a period of generally three years be- 
fore receiving their more theoretical tech- 
nical education. 

The number of student apprentices 
showsacontinual decrease. However high 
the post that may later be filled, it is of 
the greatest importance to have practical 
shop experience in order to become ac- 
quainted with the weighty details on 
which the well-being of the whole de- 
pends. A highly skilled body of work- 
men is absolutely essential to a land like 
Switzerland, which must compensate for 
the niggardly gifts of nature by excel- 
lence of workmanship. 

The workers need, therefore, a first- 
rate shop training, which must be rounded 
by the parallel education of the technical 
school. The young people leaving school 
at an average age of 15, bind themselves 
as apprentices either in a factory or 
in a small shop. As a rule, apprentice- 
ship in a small workshop is more ad- 
vantageous than similar apprenticeship in 
a large shop, at least for those who will 
eventually become machinists, as_ the 
labor in a large shop is more specialized. 
The apprentice in the large shop does 
not hecome acquainted with the succes- 
sion of processes necessary to his edu- 
cation. The large shop is so arranged 
that the work is divided in the most labor- 
saving manner, and often only component 
parts or specialties are dealt with in the 
one shop. 


RELATIVE MERITS OF LARGE- AND SMALL- 
SHOP APPRENTICESHIP 


As a result the apprentice finds no op- 


portunity to obtain a general knowledge” 


of his trade. The question arises as to 
the suitability of the shop apprentice- 
ship for those who, after their practical 
apprenticeship, wish to attend a technical 
school. In these cases manual dexterity 
is of secondary importance compared with 
an insight into the various branches of 
the work with their many problems in 
connection with raw materials, tools, ma- 
chinery, working methods, and production 
in general. 

In many cases, owing to the incapacity 
of the master, or to other circumstances, 
it has been found that a small-shop ap- 
prenticeship often leads to an insufficient 
training. To remedy this defect, shops 
have, in many cases, been founded by 
local bodies. These have, however, no 
great importance in the apprentice system 
of Switzerland and very few youths are 
thus trained. The cost is so great that 
either very high fees must be demahded 





By T. Biefer 














Methods adopted by the Swiss 
Confederation and the various 
cantons to stimulate an interest 
in industrial pursuits. These 
methods are supplemented by 
the effective practices of manu- 
facturing bodies, and semi-phil- 
anthropic societies that keep an 
eye on the practical and moral 
progress of indentured boys and 
girls. 




















or a very heavy charge falls upon the 
owning body. 

The great difficulty that these appren- 
tice shops have to contend with is the 
insufficient demand for their finished 
products. Since it is not of importance 
to produce a large quantity, apprentices 
are not compelled to work at high speed, 
and, therefore, do not learn to work as 
efficiently as they would in the higher- 
grade shop. 

The best apprenticeship is always that 
under a master who employs a number of 
machinists. If at the same time the mas- 
ter takes the young apprentice into his 
house, he not only teaches him his trade, 
but educates him generally. Nothing bet- 
ter can replace such an apprenticeship. 

In the small shop the young worker be- 
comes best accustomed to his tools. There 
he learns to undertake all varieties of 
jobs and he is gradually led from the 
simple operations to the more compli- 
cated. He learns under the restricted 
conditions how best to employ material, 
tools and time to bring about the best 
results. For a young man who later will 
be an employer, such a shop apprentice- 
ship is indispensable. 

The premium which the master de- 
mands for a three-year apprenticeship 
is 200 to 300 francs ($40 to $60), against 
which is applied the free board and lodg- 
ing provided by the master. Some mas- 
ters employ no machinists, but have a 
continuous complement of apprentices. If 
in these circumstances the youths are 
not carefully watched and guided, the re- 
sult is a very unsatisfactory practical 
training. It is, however, not at all rare to 
find that employers who engage only ap- 
prentices and replace the outgoing, fin- 
ished young man with a beginner, often 
train highly skilled material for the labor 
market. 


PREVENTING OVER-PRODUCTION 


In order to prevent an over-production 
of workers in some trades, a fixed ratio 
of apprentices to skilled men is main- 
tained. On the other hand, the need to 


increase the number of skilled workers 
has often shown itself. For example, the 
Swiss Machine Builders’ Federation 
obliges its members to maintain a fixed 
percentage of apprentices to journeymen. 
This obligation has been placed on the 
members because trained native workers 
steadily fell and the foreign element be- 
came more and more strongly rep- 
resented. 

The members of the federation also 
bind themselves to systematically train 
their apprentices and to avoid keeping 
them at one branch of the work for too 
long a period, the idea being to educate 
them as far as possible in all branches 
of the trade. As a result, factory appren- 
ticeship has much improved. 

In localities where no apprentice laws 
are in force, many evils prevail. The com- 
plaint is general that too often the ranks 
of the hand workers are recruited from 
material of little value. The more intelli- 
gent and better educated youths turn to 
more technical or scientific trades or enter 
the business world. Accidental circum- 
stances, instead of a careful consideration 
of inclination and ability, often decide the 
future career of a young man. 

The same indifference is shown in the 
choice of a master. Parents do not often 
trouble themselves to inquire about the 
future master of their son, and find only 
too late the mistake they have made. With 
an unsatisfactory master the apprentice 
learns little of his trade, and his training 
generally suffers. 


RELATION OF MASTER AND APPRENTICE 


The relations between master and ap- 
prentice are in various localities in no 
way organized. In such cases the ap- 
prenticeship bond is of a very loose na- 
ture and is considered by both parties 
from a personal advantage point of view. 
The master endeavors to make the great- 
est possible use of the producing power 
of the youth, and the latter releases him- 
self as soon as he thinks he has obtained 
sufficient skill to enable him to earn 
money as a machinist. The number of 
the partly skilled is thus increased. 

The small-shop apprentice often lacks 
much of the wider knowledge of his 
trade as represented in the properties of 
raw material, its production and finish- 
ing, and the why and wherefore of the 
various machine-tool, labor-saving de- 
vices. 

Only in recent years has apprentice- 
ship been regulated in Switzerland. At 
present laws affecting the training of 
young workers are in force in 13 cantons. 
There are prospects that the whole sub- 
ject will be taken in hand by the gov- 
ernment, and a law enacted for the whole 
of Switzerland; the working out of the 
proposed law is at present in progress. 








THE ZiricH SYSTEM 


The Canton of Ziirich has, since 1906, 
had apprenticeship laws regulating the 
rights and duties of master and pupil, 
the compulsory attendance of the latter 
in technical classes and the apprentice 
examinations. The Ziirich law applies to 
all minors who wish to learn a trade. 
Written indentures must be made out 
for each apprentice. These contain an 
agreement as to wages, duties and du- 
ration of apprenticeship. 

To prevent overburdening the growing 
youth, clauses are introduced which limit 
the working hours to ten per day. At 
the same time the master must allow the 
apprentice to attend clasgesduring at least 
four working hours per week. In this 
way the apprentice is enabled to obtain 
a theoretical knowledge without having 
to devote his Sundays and holidays to 
that purpose. 

The results of the law fully come up 
to expectations. The masters have suf- 
fered a slight penalty through the re- 
duction of the maximum working time to 
10 hours per day, of which at least four 
per week are devoted to the technical 
classes. This penalty, however, is tri- 
fling since experience has proved that a 
fully occupied, 10-hour day is enough 
and that very little more is produced if 
this time is exceeded. The sacrifice of 
work hours that the master makes is 
more than offset by the improved quality 
of the work produced. 

Opponents of the law maintained that 
the number of masters taking apprentices 
would decrease. The exact opposite has 
occurred. From the official statistics 
compiled each year it can be proved that 
the number of employers taking appren- 
tices, and the number of apprentices 
taken, has increased. In 1907 the num- 
ber of employers operating under the 
apprentice law was 1489, in 1909 it was 
1927, an increase of 438 or 29 per 
cent. 

Apprentices, male and female, in 1906 
numbered 2859; in 1909 they numbered 
3881 an increase of 1022, or 36 per cent. 
That the increase is chiefly in the well 
populated towns of Ziirich and Winter- 
thur is at once eviden*. The masters in 
these commercial and industrial localities 
always obtain enough apprentices, while 
masters in the less populated districts 
are usually short. 


LAw INCERASES TECHNICAL STUDENTS 


A further result of the apprentice law 
is the great increase in the number of 
scholars in the technical classes. In 


1905-6 there was a total of 4644 
students; in 1910-11 there were 7018 
students, an increase of 51 per cent. 


The number of school hours has also 
grown. Additional classes have also 
been found necessary for many theo- 
retical subjects, which before the intro- 
duction of compulsory attendance, were 
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neglected. The previous great difference 
between the weekly class hours in sum- 
mer and winter has favorably de- 
creased. In the majority of the schools 
attendance is now the same in summer 
and winter. The results obtained from 
the classes are thus correspondingly im- 
proved. 

In no case in the Canton of Ziirich 
is the instruction in the technical classes 
completely suspended in summer, as in 
other cantons. Two schools reduce their 
instruction to technical drawing and a 
free-choice subject but in no other case 
does any reduction take place. Owing 
to the great increase in the numbers of 
scholars the charges on the government, 
the canton and the local bodies, have 
greatly increased as the following table 
shows: 

In- 
crease 


in 4 
years 


Contribution from 1905-6 1909-10 


Confederation $20,977 $36,758 $15,781 
Canton 12,200 17,140 4,940 
Local sources 29,842 54,624 24,782 

$63,019 $108,522 $45,503 


COMPULSORY EXAMINATIONS 


The apprentice compulsory examina- 
tions serve as a test of the knowledge 
and skill which has been gained. These 
examinations cover the following points: 

Practical skill: Jobs of one to three 
days’ duration have to be completéd in 
the presence of experts. 

Knowledge of the trade: Its raw ma- 
terials, products, methods of work, etc. 

Commercial knowledge such as is re- 
quired by a workman: Commercial 
arithmetic, bookkeeping and_ technical 
drawing. 

The results of the examination are 
entered in a final diploma-testimonial. 
The knowledge that such an examination 
has to be undergone forms a strong in- 
ducement for the master and pupil to 
employ the apprenticeship time to the 
best advantage. Formerly, when the ex- 
amination was not compulsory, only a 
fraction of the apprentices took part in 
it. 

In 1906, in the Canton of Ziirich, 253 
apprentices passed the examination; in 
1910 the number was 1500, an increase 
of 592 per cent. . The expenditure of 
the canton for this purpose in 1906 was 
$460, and in 1910 it had increased to 
$6682. The entire cost of these ex- 
aminations is borne by the canton. 

It should be noted that the apprentice 
law applies to girls and boys alike. In 
the towns and other more thickly pop- 
ulated districts, separate classes are 
formed for the girls attending the tech- 
nical schools. The reason for this is 
that instruction suitable to their par- 
ticular requirements may be provided. 
In the country neighborhoods female ap- 
prentices are not, as a rule, strongly 
enough represented to warrant the found- 
ing of special classes for girls. Both 
sexes are, therefore, instructed together. 
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GUARDING APPRENTICES 


Mention must also be made of the 
work of the institutions watching over 
the placing and well-being of youths de- 
siring to become apprentices. The Union 
of Swiss Apprentice-Help Societies con- 
sists of 31 sections in 18 cantons. The 
aim of this union is to arrange appren- 
ticeships for boys and girls, and recom- 
mend first-rate masters only. The so- 
cieties watch over the progress of ap- 
prentices while they are serving their 
time and arrange to provide them with 
patrons whenever necessary. Situations 
are also obtained for those who have 
successfully passed the apprentice ex- 
amination. 

In the towns of Winterthur and 
Ziirich (Canton of Ziirich) are two of 
these patrons who are financially sup- 
ported by the local communities. An- 
other philanthropic institution which has 
a similar field of work is the “Friends of 
the Young Man.” Its work goes sstill 
deeper than that of the aid societies; it 
concerns itself chiefly with the moral 
welfare of all apprentices who, for any 
reason, are not living with their parents, 
and it is always ready with assistance 
and advice when required. 


THE LAw NOT UNIVERSALLY OBSERVED 


In recent years much has been done to 
improve the lot of the apprentices, but 
on the whole the new law has borne 
fruit only in the case of workers in small 
shops. Many industrial establishments 
contend that they do not come under 
the canton apprentice law. In this they 
are to a large extent upheld by the con- 
federation government. As a_ result 
factory apprentices present themselves 
very rarely for examination, and some 
firms allow their youths no time for at- 
tendance at technical classes. 

This state of affairs is most unsatis- 
factory. In the draft of the new con- 
federation factory laws, clauses have 
been introduced which are destined to 
increase the care of the country for its 
apprentices. These proposed clauses 
will compel employers to allow at least 
five hours free per week for attendance 
at technical schools, and also to permit 
opportunity for the presence of the ap- 
prentices at the examinations. 








The total number of persons engaged 
in connection with producing mines, quar- 
ries and wells, as reported on Dec. 15, 
1909, or nearest representative day, was 
1,139,332; of whom wage earners num- 
bered 1,065,283, proprietors and firm 
members 29,922, and salaried employees 
44,127. In mines, quarries and wells for 
which development work only was car- 
ried on there was a total of 27,616 per- 
sons; of whom 21,499 were wage earners. 
Of the proprietors and firm members, 
9937 performed manual labor. 
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Experimental Tests of White Metals” 


Among the alloys which are utilized 
in engine construction, the so called anti- 
friction alloys or white metals claim a 
particular importance. 

Most of these alloys contain as the 
chief constituent tin, which is mixed with 
antimony, copper, sometimes with mer- 
cury, and with small quantities of lead. 
Not rarely do we find alloys whose chief 
constituent is lead; and finally, in isolated 
cases, those which largely consist of zinc. 

When making a choice of an anti- 
friction metal, we must be guided prin- 
cipally by the special functions and con- 
ditions under which the metal is to be 
employed. We, therefore, have to regard 
the totality of the specific stresses to 
which the metal will be exposed, the 


speed of the surfaces under contact, the 
manner of lubrication, the more or less 
likelihood of shocks or of other 
fluctuations in 


great 


sudden this stress, etc. 


By Nino Pecorado 








Tests of white metals resulting 
in conclusions which, when heed- 
ed, are of good service to machine 
designers. 

Results confirming some old 
theories and others conflicting 
with standard practice. 




















*From the 1912 “Proceedings” of the 
International Association for Testing 
Materials. 
terials, the antifriction alloys are sys- 


tematically submitted to large numbers 
of room tests previous to their respec- 
tive applications. The following report, 
the publication of which has been author- 
ized by the Navy Department, describes 
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Fic. 1 Tests OF WHITE METALS, FRICTION COEFFICIENT AS FRICTION OF FUSION 
TEMPERATURE 
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Fic. 2. Tests OF WHITE METALS 


We have further to consider the suitabil- 
itv of the material for diminishing fric- 
tion, its ease of applicability, the ca- 
pacity for adapting itself to diverse 
shapes (the latter because the metal must 
fill the journal bearings), resistance to 
wear, expense, etc. 


In the Royal Italian Navy, which 
possesses in the arsenal at Spezia, an 
experimental laboratory, well equipped 


with numerous testing machines and 
other devices for the examination of ma- 


a series of experiments as conducted at 
Spezia. 

The tested metals were divided into two 
groups. The first group comprises al- 
loys which consist exclusively of tin, 
copper and antimony in various propor- 
tions: but they have in all cases a high 
percentage of tin ranging from 80 to 89.3 
per cent. The antimony content of these 
alloys varies between 8 and 17.4 per 
cent.; that of copper between 1.78 to 8 
per cent. The seven alloys of this group 


have been indicated by the letters E, F, 
Gs. ae a Oa 

The second group comprises those al- 
loys whose composition is less general 
and somewhat complicated. One of them 
consists of tin, copper and mercury (6 
per cent.); others of tin, copper, anti- 
mony, lead and zinc, with very small 
quantities of iron, two of these being 
characterized by a very high percentage 
of lead (60.2 and 79.3 per cent.). Two 
other alloys finally contain tin, copper, 
antimony and lead. The second group 
also comprises seven alloys, which are 
designated by the letters A, B, S, D, T, 
oF 


TEMPERATURES OF FUSION 


It happens not rarely that an anti- 
friction metal which has already been 
employed with good success in practice, 
has given little satisfaction and even 
downright bad results in several cases, 
although the respective conditions under 
which this work was done had not been 
changed, and there had been no change 
in its production nor in its application. 
Some cases, into which we have particu- 
larly inquired, led us to the assumption 
that this happens particularly when tem- 
peratures had been applied during the fu- 
sion process, which differ. from those 
most suitable for alloys of the particular 
composition, 

The experience has, indeed, proved 
that, just as the greatest care must be 
exercised in compounding and preparing 
each friction metal, care is not less nec- 
essary when we come to the application 
of the alloy, and when we fuse the alloy 
before its subsequent incasing. It is par- 
ticularly a question of the temperature at 
which the alloys are fused. 

The lubrication was, in all the experi- 
ments, effected with the same quality of 
American mineral oil (oil for the ex- 
ternal lubrication of marine engines) of 
a density of 0.914, of a viscosity of about 
29 at 77 deg. F., and a flash point of 392 
deg. F. 

We notice above all that, with few ex- 
ceptions, the trend of the curves of the 
friction coefficients concord for the three 
different stresses under which the experi- 
ments were conducted, and that the tem- 
peratures which result in each of the 
three cases as the most suitable for the 
respective alloys, are little different from 
one another. When we consider that not 
much importance should be attributed to 
the slight discrepancies in the coefficients 
in view of the inevitable errors of obser- 
vation, we may draw the following con- 
clusions from the tests and chart, Fig. 1. 


Tests FOR Fusion HEATS 


a. Metals of group 1. The most suit- 
able temperatures of fusion are 752 to 
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842 deg. F. for metal P; 608 to 644 deg. 
F. for metal J; about 608 deg. F. for 
metal E; and 716 to 752 deg. F. for metal 


M. In the metals G and N the coefficient , 


of friction falls pretty rapidly with a rise 
of temperature. In the former the most 
suitable temperature lies at 752 deg. F., 
in the latter between 896 and 932 deg. 
F. In the metals C and F, on the con- 
trary, the diminution of the coefficient of 
friction with a rise of temperature is 
practically unimportant. 

b. Metals of group 2. In the case of 
metal B, the temperature of fusion has 
practically no influence upon the friction. 
The influence is small in metal V, but 
there the most favorable temperature 
seems to be about 626 deg. F. In the 
case of metal A, matters improve when 
the temperature is raised; the most fa- 
vorable temperature lies between 896 and 
932 deg. F. The metals D and V behave 
similarly; the coefficient of friction de- 
creases rather rapidly when the tempera- 
ture rises, and the temperature of &60 
or 896 deg. F. seems to be the most suit- 
able. 

In general we may make the following 
deductions from these results: 

a. The temperature of fusion exer- 
cises a notable influence upon the be- 
havior of an antifriction metal with re- 
gard to its capacity for diminishing the 
friction. 

b. There is, probably, for each anti- 
friction metal a temperature of fusion 
which should be applied in order to se- 
cure the best practical results. This tem- 
perature depends naturally upon the com- 
position of the alloy. 

c. The behavior of an _ antifriction 
metal fused at the respective temperature 
remains good, when the specific pressure 
to which it is exposed varies within the 
limits which are customary for this metal. 

These statements prove sufficiently-that 
importance must be attached to the appli- 
cation of good pyrometers in pouring white 
metal into the bearings, because the py- 
rometers supply us with the certainty that 
the metal possesses the correct tempera- 
ture while being fused. 

TESTS FOR FRICTION COEFFICIENTS 

From the experience gained with 
samples of antifriction metals melted at 
suitable temperatures under different spe- 
cific compressions, it is possible to de- 
duce comparative data for the purpose of 
estimating the behavior of metals at the 
pressure under which they will have to 
work. This comparison can easily be 
made with the aid of charts, as repre- 
sented in Fig. 2, which summarizes the 
results of the tests made with the 14 al- 
ready mentioned alloys. 

We can derive from these, for example, 
that the alloy M surpasses the others, 
and that the alloys M, G and 7] are su- 
perior to the others, particularly under 
compression stresses which exceed 426 
Ib. per sq.in.; while the alloy D, which 
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answers very well at a moderate pressure, 
is not equally good under higher pres- 
sure. Further, that the alloys N and P 
are inferior to B as long as the pressure 
does not exceed 426 Ib. per sq.in., while 
this relation is reversed when the pres- 
sure is pushed higher. 

The antifriction metals spoken of in 
these experiments are simply poured 
into the bearings and then turned in the 
ordinary way and finished to fit their 
journals. Since in practice the white 
metal is often hammered after having 
been poured into the bearings, in order 
to increase its surface density and to 
close up any invisible pores, we have 


also considered whether this latter pro-- 


cedure might not influence the properties 
of the alloy in a certain sense, all the 
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sulting values of the coefficients of fric- 
tion for the antifriction metals mentioned 
at three different specific stresses and the 
same speed (1260 in. per min.), both for 
bearings with hammered metal and for 
bearings with not-hammered metal. 

Examination of this table will show 
that the operation of hammering the al- 
loys exercises an influence upon the co- 
efficients of friction which must not be 
neglected. This influence is small in 
some cases; it may even be nil in many 
instances; however, it is anything but 
negligible. We may in fact assert on 
the strength of these experiments that 
this hammering has almost always an 
injurious effect upon the metal. 

It appears advisable to make hardness 
tests by the Brinell method in addition 
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more so because these alloys are in most 
cases very plastic. 

Special experiments were conducted 
with this object, and those bearings in 
which the antifriction metals had been 
treated as just explained, were submitted 
to tests in comparison to others, in which 
the same metal had not been hammered, 
the temperature of fusion being the same 
in both cases. Table 1 contains the re- 


Pressure 
166 Ib per sq.in 


Designa- 
tion 
of —— 
Alloy 


Hammered 
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0.056 | 0.049 
0. O86 0.076 
0.070 | 0.078 
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0.071 0.056 
0 064 0.073 


CO OS ee 
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TABLE !1 


333 Ib. per sq.in. 
Unhammered Hammered 


0.067 } 0.040 
0 060 0.059 | 0.026 0.029 0.007 0.006 
0.061 0.056 0.028 0.022 0.005 0 
0.059 | 0.064 | 0.019 
0.021 
0.050 | 0.041 0.017 
0.024 | 0.040 


to the compression tests. Antifriction 
metals must work under diverse tempera- 
ture conditions, for the temperature of 
the bearings may rise from 86 and 104 
deg. F. to 158 and 176 deg. F. and above. 
It, therefore, appeared of advantage to 
determine the hardness of these alloys at 
different temperatures between 59 and 
392 deg. F. 

The hardness numbers found at dif- 


Pressure Pressure 
666 Ib. per sq.in 
Unhammered Hammered Unhammered 


0 032 








0 032 


| 0.026 } 0.008 0.002 
| 0.014 | 0.011 


0.040 i 0.028 0.014 0.008 
0 043 0.038 } 0.026 0.020 
0.068 0. O68 | 0.037 0.032 0.019 | 

0.066 0 066 0 022 0.023 0.007 
0.081 0 073 0.040 0 028 0.032 
0. 0SO 0.067 0.040 0.028 0.020 
0.072 0.068 0.040 0.036 0.016 


COMPARISON OF THE COEFFICIENTS OF FRICTION FOR HAMMERED AND 


UNHAMMERED ALLOYS 
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ferent temperatures are reproduced in 
Fig. 3. We see that the hardness num- 
ber, and hence the hardness itself, de- 
creases pretty rapidly with rising tem- 
perature. At 59 deg. F. the number varies 
in the different alloys tested between 26 
and 27, while at 122 deg. F. it goes down 
to 18 or 29. It is further noteworthy 
that many alloys, such as V and N and 
others too, which possess a greater hard- 
ness at temperatures below 104 or 122 
deg. F. than certain others, such as V, 
C and E, will be inferior to these latter 
when the temperature is raised. 

The liability of antifriction metals to 
wear will probably depend upon the de- 
gree of hardness, and this is the most 
important property in these metals. In 
order to make a special comparison be- 
tween the test metals with regard to 
their wear, several of the cylinders were 


examined on an abrasion tester of Amsler. 


It could thus be ascertained that during 
an experimental run of 6 hours the tem- 
perature rose for each metal to about 
64.4 or 78.8 deg. F., while the specific 
pressure upon the metal amounted to 
142 Ib. per sq.in. 


ABRASION TESTS 


The abrasion ranged from 15.4 gr. 
minimum up to 46.2 gr. maximum. It is 
interesting to see in the chart, Fig. 4, 
which gives the abrasion in relation to 
the hardness at 59 deg. F., how the wear 
increases when the hardness decreases. 
One might conclude from this fact (and 
further experiments would give us bet- 
ter information) that the most simple and 
the most expeditious measurement and 
estimation of the abrasion-strength of 
antifriction metals would be the hardness 
test by the Brinell method. Since, how- 
ever, the hardness differs according to 
the temperature and the nature of the 
alloys, comparisons as to their resistance 
to abrasion had to be made with the 
separate alloys and with regard to their 
hardness number, not at 59 deg. F., how- 
ever, but at the higher temperature of 
about 122 deg. F., which corresponds 
better to the practical conditions. 

We have already mentioned that we 
must, in many cases, not neglect to test 
the impact-strength of antifriction al- 
loys, and we have, therefore, examined 
the alloys in question with the Charpy 
pendulum. The test rods were, as in 
all other cases, prepared at a tempera- 
ture which best suited the respective al- 
loys and under observation of all the 
caution which promises a perfectly dense 
material, free of blisters. They had a 
length of 6.3 in. and were of a rectangu- 
lar cross-section of about 1.2 by 0.6 in., 
and provided on one side with a normal 
notch of 0.6 in depth and 3% in. radius 
at the bottom. The distance between 
the supports was 4.7 in. The results 
proved that the alloys with a predomi- 
nant tin percentage were the less brittle. 
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TESTS FOR TENSILE STRENGTH AND 
ELONGATION 


In order finally to complete the series 
of mechanical tests we have conducted 
tensile tests with several antifriction 
metals. The specimens for these pur- 
poses were cylindrical, measuring 6 in. 
in diameter and 2 in. in length; they were 
prepared with special care in order to 
secure homogeneous structure. The 
values of the tensile strength and of 
the elongation are given in Table 2. 
The values stated are means of at least 
four tests. 





Desig- Ten- Elong- Desig- | Ten- Elong- 

nation sile ation nation sile ation 
ot stren- per of stren- per 

ailoy gth Ib cent alloy ‘gth lb cent 

8q.in } 34 in 

E 108 1.86 A 101 2.5 
F 105 2.2 B 83 Bi 
G 111 1.6 C 78 oe 
I 27 1.33 D 73 2.6 
M 118 7.4 y 80 1.4 
N 119 4.4 U 73 1.4 
P 126 6.3 \ 53 1.7 
TABLE 2. COMPARISON OF TENSILE 


STRENGTH AND ELONGATION 








These figures prove that most of the 
alloys of the first group are more tough 
than those of the second group, which 
was to be expected. The data them- 
selves, however, are of only a moderate 
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amount of interest, and we should in 
vain look for any relation between those 
data and those of the previous tests, 
which show in a much better way to what 
degree each alloy may satisfy the dif- 
ferent demands. 

Before we conclude this report we wish 
briefly to explain what amount of work 
was involved in performing all the ex- 
periments, the results of which we have 
stated. 

For the friction test we made use of 
102 bearings, each of which was sub- 
mitted to 6 tests, so that altogether there 
were 612 experiments, each lasting about 
one hour. There were, moreover, re- 
quired 500 hours of work on the Good- 
man machine in order to prepare the 
bearings for the friction tests. Finally 
we made, during the 612 hours of ex- 
perimenting, 24,480 experimental determ- 
inations, and further 1737 determinations 


on 
th 
a 


for the tensile, compression, hardness 
and impact tests. The determinations 
thus amount altogether to 26,217. 


CONCLUSION 


1. The temperature at which an anti- 
friction metal is fused may exercise an 
important influence upon the behavior 
of the metal with regard to the coéffi- 
cient of friction which would under other- 
wise equal conditions become apparent 
under application. In order that an anti- 
friction alloy may in practice give con- 
stant results under the same conditions, 
it should not only be prepared always by 
the same method, but it is also necessary 
that its fusion take place at the tem- 
perature at which the alloy shows the 
most favorable behavior. It need not be 
mentioned that this holds not only for 
practical application, but also for any 
preparation of specimens for tests. 

2. The hammering to which antifriction 
metals are frequently submitted after 
heving been poured into the bearings 
has, as a rule, an influence upon the 
friction, which is not unimportant; in 
most cases this influence is not favorable. 

3. Of the acceptance of white 
metals, the compression appear 
suitable for arriving at an estimate as 
to how far the respective metal will be 
able to satisfy the conditions of com- 
pression without undergoing any practi- 
cally inadmissible deformation. 

4. Abrasion tests appear always most 
desirable, since the resistance to abrasion 
is an important characteristic of anti- 
friction alloys. These tests are, how- 
ever, neither easily conducted, nor can 


tests 
tests 


they be rapidly carried out. The 
hardness test by the Brinell method 
constitutes such an expedient. Further 


experiments to elucidate this matter more 
fully would be desirable. 

5. The determination of the hardness 
number of antifriction alloys of equal 
chemical compositions may perhaps sup- 
ply us with the possibility of establishing 
a comparison in broad features between 
the different alloys as to their suitability 
for diminishing friction. If this should 
be confirmed, the exact determination of 
the average hardness numbers of anti- 
friction alloys would acquire an extra- 
ordinary importance, because it would 
in many cases enable us to arrive at a 
quick estimate in place of the tedious, 
expensive and difficult friction test, for 
which, moreover, suitable arrangements 
are not always available. 

6. Apart from the impact-tests which 
sometimes yield useful information with 
regard to the impact-strength of anti- 
friction alloys, as well as from the com- 
pression and hardness tests which have 
already been discussed, useful informa- 
tion concerning the most important char- 
acteristics of those metals cannot be ob- 
tained- from other mechanical tests (ten- 
sile and bending tests, etc.) to which 
such metals are occasionally submitted 
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Laying Out a Rotary Air Valve 


In view of the fact that compressed 
air is used to a large extent to operate 
machine-tool fixtures, a design is shown 
of such an attachment controlled by a 
rotary valve to be used on an automatic 
screw machine having four horizontal 
reciprocating spindles supported in a 
revolving turret and located during the 


cutting operation in positions corres- 
ponding to a bc d, Fig. 1. No attempt 
has been made to show any of the 


mechanism outside of the attachment as 
it is not an important part of the sub- 
ject under consideration. 

This attachment is mounted on the 
rear end of the machine with the center 
of the piston A in line with the center 
of the turret so that when the machine is 
used for second-operation work which 
can be held in spring collets in the re- 
ciprocating spindles, the piston A closes 
and opens the spring collets, and the 
piston B, through end contact with a 
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hollow ejector L passing through the 
spindle, ejects the piece during the for- 
ward movement and then by allowing the 
air to exhaust through the hollow piston 
rod and ejector, the chips and dirt are 
removed without the attention of the 
operator. 

The cutting operation is performed on 
the work in the spindle in the position 
c while a finished piece is ejected and 
a blank inserted at the same time in an- 
other spindle, opposite position a. The 
time required to finish piece de- 
pends on which consumes the most time, 
the cutting operation or the chucking 
cycle of and the shortest 


one 


movements, 


By E. E. Minard 








An interesting method of lo- 
cating the ports in arotary valve 
used for controlling the move- 
ments of two pistons which ope- 
rate the chucks in a four-spindle 
automatic screw machine, and 
eject the finished work from the 
spindle. 




















operation should be extended to cover 


the same period as that of the 
longest. 

The movements of both the pistons 
A and B are controlled by the rotary 


valve C, which makes one revolution for 
each operation-cycle through the gears 
F and G, the latter being mounted on 
the camshaft of the machine. 
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A RoTARY AIR VALVE 


Air is admitted to H through the pipe 
D and led off each way to ports shown 
in section UU, VV, WW and XX. All 
exhaust ports are connected with a com- 
mon central outlet J by drilled holes as 
shown in the sections. All inlet ports 
are marked P and exhaust ports E. The 
valve is held to by the cone- 
point screw J. 


its seat 


CyYcLe OF DESIRED MOVEMENTS 


Before laying out the location of the 
ports in such a valve it is necessary to 
analyze and chart the complete cycle of 
desired movements, which for this de- 
sign is shown in the table. 


LAYING OUT THE VALVE 


We are now ready to proceed with the 
layout of the valve which appears in 
Figs. 2 and 3 and sections UU, VV, 
WW and XX of Fig. 1. This layout 
should be made to a large scale and 
the width of space between va!ve ports 
should exceed the width of admission 
and exhaust openings by a margin that 
will prevent leakage of air between the 
valve and casing. In some cases this 
width will cover a greater portion of the 
cycle than is allotted by the chart, in 
which case a larger valve diameter will 
need to be adopted or a compromise ef- 
fected between the items that comprise 
the chart. 

In Fig. 2 we locate the openings UX 
and VW on a circle equal to the diam- 
eter of the valve at the point where sec- 
tion XX, Fig. 1, is taken, and lay off 
from the center of the openings UX 
which we adopt as our zero, 1, 2 and 








Ad- 
: | vance 
No Interval | Time| from 
Zero 
sec. | deg. 
1 |Piston A forward to open collet } 12 
2 Piston B forward to eject piece . 7 24 
3 Pistons A and B at rest while 
air cleans collet . e-) 2 
4 |Piston A at rest and B returned. | } 60 
5 Pistons A and B at rest while 
blanks are inserted... |} 42 | 174 
6 Piston A returns to close collet } 186 
Pistons A and B at rest while 
revolving turret } of a revol-| 
ution... . ‘ 72 360 
5 | 360 
9 |Complete turret cycle min. 


| 
| 


8 |Complete valve cycle... | 15 

l 

10 |One second of time equals 24! 
deg. on circle 


| 





3 points, etc., in degrees corresponding 
to similar numbers on our chart. We 
then lay out the four heavy concentric 
circles of Fig. 3, to correspond to sec- 
tions UU, VV, WW and XX, Fig. 1, and 
locate a zero point to correspond to that 
of Fig. 2. Trim Fig. 3 just outside of 
the outer circle and place it on Fig. 2 
while the latter is tacked down’ on the 
drawing board with a pin driven through 
the center of both figures so that Fig. 3 
can revolve. 

Turn Fig. 3, till 0 coincides with 1 and, 
following the specifications of the chart, 
the center line and edges of the port 
openings UX and VW, Fig. 2, are trans- 
ferred to Fig. 3 and indicated by the 
letter P for inlet openings and E for 
exhaust openings. This method is re- 
peated at points, 2, 3, etc. 

As we turn Fig. 3 toward position 1 
from 0, air is admitted from UX, Fig. 2, 
or X, Fig. 1, while the exhaust is open 
to U, Fig. 1, which causes the piston A 
to move forward, and as we pass point 
1, air is admitted from VW, Fig. 2, or 
W, Fig. 1, while the exhaust is open to 
V, driving the piston B forward till the 
air escapes between the piston and the 
counterbore in the cylinder at M and 
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LAYING Out 


out through holes N and the hollow pis- 
ton rod. As we pass point 3 air is ad- 
mitted from VW, Fig. 2, or V, Fig. 1, 
returning the piston B, and after a new 
blank has been inserted in the chuck as 
before referred to, piston A is returned 
to its former position beginning at 
point 5. 

As explained in a previous paragraph 
the reason for allowing the air to es- 
cape through the hollow piston B is to 
clean chips and dirt from the spring 
collet (not shown). 

After locating the points at the ends 
of the radial lines, UX and VW, draw 
the lines and step off with dividers the 
width of the ports. Then measure the 
angles and check with the chart. 

An end mill should be used to work 
out the openings on the valve, and the 
locations and divisions should be _in- 
dicated in section UU, VV, etc., as 
“turns” and “holes” of the dividing head 
of a miller. This is easily done by re- 
ducing the radius of the end mill and 
half of the width of the port openings 
to degrees and fractions thereof, or 
thousandths of a circle, and adding or 


subtracting the result to or from the 
angles formed by the radial center 
lines and zero. 

By adopting a chart and layout of this 
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Description 
Style of Vise 


A Flanged 
B Flanged 
B Flanged 
C Flanged 
C Flanged 
A Flanged 
C Flanged 
B Swivel 


D Plain 


Size 
No 
No 
No 
No 


1 plain 
2 plain 
3 plain 
4 plain 


No 
No 
No 
No 
No 


1 flanged 
2 flanged 
3 flanged 
4 flanged 
5 flanged 


No. 2 swivel 
No. 3 swivel 
No. 4 swivel 


No. 1 tool maker 


o. 2 tool maker 








A Rotary AIR VALVE 
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character, confusion and error are 
avoided and the valve movement is read- 
ily demonstrated to all interested parties. 








Proportions of Machine Vises 
By A. TOWLER 


The line engravings and tables show 
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vise referred to in Tables 1 and 2 are 
the same as those given in the catalogs 
of the various makers of vises shown.* 

The Graham universal jig vise, Fig. 3, 
is used in connection with the attachment 
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Fic. 3. JiG VISE 


made by the Graham Mfg. Co., Provi- 
dence, R. I., for universal drilling pur- 
poses. The dimensions shown enable the 
designer to make the special jaws for 
holding various pieces when drilling in 
this jig vise. 


Twist Drill Rolling Machine 


The firm of Schmachtenberg Bros., in 
Kéln-Bickendorf, Germany, has placed 
on the market twist drills in the manu- 
facture of which the following machine 
is used: 

The engravings, Figs. 1 and 2, are the 
front and side views, respectively. The 
rolling mill, aside from its cast frame, 
consists mainly of two rolls, B and B’, 
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sired twist. The manner of operation and 
mounting of these rolls is manifest in 
Fig. 3, which shows part of the machine 
on an enlarged scale. 








The Book a Designer Wants 


By W. R. HUMELBAUCH 


To the average student, the average 
book on machine design is usually dis- 
appointing. The man who refers to the 
leading authorities on mechanical matters 
for instruction and help in building ma- 
chinery of any kind finds their books full 
of formulas and mathematical data, but 
searches in vain for practical examples 
of good construction. 

Theory is fundamentally essential, of 
course, but theory without example is 
worthless in so far as the ordinary seeker 
of mechanical truths is concerned. 

The experienced mechanical engineer 
who knows how to apply his mathematics 
and who understands from observation 
during long years of service, the propor- 
tions necessary for the required strength, 
rigidity and appearance of frames, brack- 
ets and castings of various kinds, is not 
in need of concrete illustrations. He has 
seen them<all. 

But the average machinist or draftsman 
needs a book which shows him exactly 
how successful machinery has been built 
regardiess of the calculations that may 
have preceded its design. Books of this 
kind are scarce indeed. 

A treatise on machine design which 
gives all the examples of good practice, 
with sufficient explanation as to the rea- 
sons for the different methods of accom- 
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FIG.4 


MACHINE FOR ROLLING Twist DRILLS 


for forming the flutes, and of the two 
rolls A and A‘, which, as seen in Fig. 4, 
are so shaped that under the pressure 
produced by B and B’, they roll the lips 
C on the drill. By this means the re- 
lieving of the drill is saved, thus reduc- 
ing the cost of manufacture. 

Behind the four crosswise rolls the 
suitable inclined guide rolls D are pro- 
vided and act in alternate direction, thus 
rotating the twist drill flute with the de- 


*The jaw styles E and.F, Fig. 1, were 
left blank, being used for special work, 
the dimensions being supplied to suit 


these conditions 


plishing the same purpose, would fill a 
long felt want. 








Testing Lubricating Oils 

Scientific testing of lubricating oils is 
outside the province of the average en- 
gineer, needing as it does elaborate ap- 
paratus and special chemical training. 
Still, it is very desirable that the man 
responsible for the running of a plant 
should be able to make at least a few 
elementary tests, as oil has directly and 
indirectly a material bearing upon op- 
erating costs. 
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Tests FOR ACIDITY, PURITY AND SOLIDI- 
FICATION 


A simple method of ascertaining 
whether an oil contains acid or not is to 
immerse a polished copper plate in it 
for a few minutes. If no acid is pres- 
ent there will be no change in the ap- 
pearance of the plate, but a trace of 
acid will dim the surface. 

To determine whether a mineral oil 
is pure and well refined, a small quan- 
tity of strong sulphuric acid should be 
added to a sample. This will have no 
effect on the color of the oil if it is pure, 
but if it contains fatty material of any 
sort, discoloration will result. The ad- 
dition of sulphuric acid has the effect 
of raising the temperature of an oil. An 
increase of temperature of about 35 deg. 
F. is the maximum that should occur with 
a good oil. 

The solidification temperature of a 
lubricating oil is an important matter, 
and an approximate idea of the nature of 
any particular sample may be obtained 
by smearing it over the surfaces of two 
polished iron plates and laying them to- 
gether. They should then be left for 
some days. If they do not move as 
freely over each other as at first it is 
evident that the oil used is one which 
tends to solidify. This is only a rough 
test. If it is desired to ascertain exactly 
at what temperature an oil will con- 
geal, two or three inches of oil should 
be poured into a test tube about 1% in. 
in diameter, which should then be in- 
serted into a freezing mixture. While 
solidifying it should be stirred constantly 
with a thermometer, and the tube should 
be left in the mixture until the oil is 
solid. It should then be removed, and 
the stirring with the thermometer con- 
tinued until the oil becomes liquid and 
clear. The temperature of the oil when 
the last portion becomes fluid, is the tem- 
perature at which solidification begins to 
take place. For accuracy, this test should 
be repeated several times and an aver- 
age result obtained. 


TEST FOR MixeD OILS 


When testing mixed oils having both 
mineral and fatty constituents, an ap- 
proximate idea of the proportions of the 
two for purposes of comparison may be 
obtained by mixing a small quantity of 
the oil with a strong solution of caustic 
potash. If the mixture is well shaken, 
an emulsion will be formed varying in 
proportion to the quantity of fatty mat- 
ter present. 

This test is useful for making a rough 
comparison between several oils, but it 
does not give any indication of the rela- 
tive proportions of the two ingredients in 
any one of the oils. With a pure min- 
eral oil there will be at most a slight 
cloudiness, but saponification will be 
marked if either animal or vegetable fats 
are present.—Power. 


September 26, 1912 


AMERICAN MACHINIST 


529 

















Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















Problems in Gearing 


In a certain reversing mechanism the 
designer adopted the bevel-gear arrange- 
ment shown in Fig. 1. The job reached 
the assembling room, where, after as- 
sembling the gears ABC, the fitter came 
to a standstill. He was unable to get 
the gear D to mesh with the gears A 
and B. 

The designer was called into consulta- 
tion, and after a little thought decided 
that his design was at fault, and that the 
gears A and B ought to have their teeth 
a multiple of four. The only remedy was 
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PROBLEMS IN GEARING 


to make gears having 28 teeth. A little 
consideration of the design and tracing 
the position of teeth at the meshing points, 
will explain the reason for this decision. 

The replacement of gears would have 
been a comparatively simple matter if 
the facings on which they rested had 
needed no alteration. As a simple solu- 
tion of the problem it was suggested that 
fresh blanks be made to exactly the same 
dimensions as the old ones, but that 28 
teeth be cut upon them. A set was made 
in this way and ran perfectly. 

A problem in planetary gears is pre- 
sented in Fig. 2, where it is necessary 
to make the gears A and B a multiple of 
the number of planet gears. Where three 
planets are used, the gears A and B must 
be a multiple of 3. In the case shown 
in the illustration, having four planets, 
they must be a multiple of 4. Moreover, 
in this case each of the planets must 
have the teeth on each unit disposed in 
the same relation. That is, the teeth of 


the planets must be at right angles to 
each opposite pair and set in line with 
the mating gear. This is not very easy 
of accomplishment. If the plants are 
made in two pieces keyed together it is 
next to impossible to get all keys and 
keyways in the same relation. If driven 
together some form of test must be ar- 
ranged to insure getting the proper re- 
lation. If the drive is tight it is difficult 
to rectify errors. If loose, there is dan- 
ger in disturbing the alignment when drill- 
ing and fitting. 

A reliable method is to make the gears 
in one piece, as shown in the illustration, 
suitable for cutting on a Fellows gear 
shaper. Drill a small hole in each gear 
pair a given distance from the center and 
make an arbor for the gear shaper hav- 
ing a pin by which each gear can be lo- 
cated. Set the machine for cutting either 
of the gears (the small or the large). 
Run through the whole set. Alter the 
machine to cut the other gear, and still 
locating each pair by the pin and hole, 
cut the whole lot at the same setting of 
the machine. 

Francis W. SHAW. 

Manchester, England. 








Producing Plane Surfaces 


In an extensive tool-shop experience 
I have been struck by the small amount 
of efficiency shown in the production of 
plane surfaces. Even among the best 
tool makers only the crudest knowledge 
seems to be possessed regarding the 
scraper for surface production and the 
method of using it. I propose to show 
the best and therefore easiest manner 
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SCRAPING TOOLS 


of procedure. Fig. 1 shows views of the 
scraper that you see used by most tool 
makers. This form is of the crudest for 
good work. 

In bringing down a surface, it is nec- 
essary to have a scraper edge of such a 
shape that you can touch any desired 
point upon the surface. This is abso- 


lutely impossible with the form of scraper 
shown in Fig. 1. This form touches more 
of the surface than requires to be 
touched. Particularly is this the case 
when we are producing master plates, 
gage bases and other highly finished sur- 
faces. Also, it is impossible to produce 
the finished effect that a better form of 
scraper will, or with the same expedi- 
tion. 

Fig. 2 shows views of the scraper edge 
which experience has taught me to be the 
best for the purpose. This form of edge 
will not only produce a perfect surface, 
by allowing what is termed the breaking 
up of large surface points in the plane, 
but also admits of the curl or shearing 
stroke, which is essential in obtaining the 
best results. It is apparent from these 
views that with this form we are able 
to touch the absolutely hard spots which 
the coloring matter shows us we have to 
scrape, and not the surrounding points 
which, though marked, have received a 
lighter impression, and therefore should 
not be touched, 

It will be seen that we cannot do this 
with the first form; for when we lay 
that on the surface, it must touch along 
its whole length; and therefore, at every 
stroke, it must be cut along the whole 
length. Thus we see that it is absolutely 
impossible to break up the few hard 
points and produce the many small points 
that are necessary in the well finished 
surface. Again, the first form of scraper 
will not produce that curled effect, or 
frosting, which, besides giving an un- 
doubtedly finished appearance, has also 
the advantage that it produces small 
shallows which take up the small parti- 
cles of dirt and grit that might otherwise 
lie between the surface points. 

The quickest and best way to produce 
the tool is to take an old file of what- 
ever size required, and flatten out the 
end somewhat. Then, while soft, file it 
up to the required curves on the end and 
the flat sides. Then harden the end but 
do not temper. 

The small bevel edges are put on with 
the oil stone by holding the scraper about 
26 deg. out of the vertical plane and 
following the curve that was filed or 
ground on the end. 

Now, as regards the manner of hand- 
ling the tool: It will generally be found 
to be held in any but the correct posi- 
tion; that is, with the top of the handle 
resting in the hollow of the right hand, 
and the left hand, acting as a fulcrum 
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(as the true scrape is a shearing curl and 
not a forward thrust), grasping the 
scraper well down toward the cutting 
edge. To convey the idea of this stroke 
more clearly, I want it to be understood 
that the scraper must be caused, by a 
slight twist of the right wrist, to rock 
along more or less of its curved cutting 
edge, according to the size of work that 
we are operating upon. At the same 
time, a lateral movement is given by the 
right hand, which causes the scraper to 
swing upon the left hand, which, acting 
as a fulcrum, produces the desired shear- 
ing stroke, and eliminates all chance of 
the jarring which is so undesirable in the 
well finished surface. The jarring can- 
not be prevented when using the straight 
cutting-edge and the simple forward 
thrust. 

The curled stroke will admit of the 
heaviest cut being taken, and, being a 
shear, will always produce smooth work. 
Every tool maker will tell you that this 
is not the result if you use the straight 
edge and forward action. This method 
is soon acquired by practice; for since 
taking my present position, I have dem- 
onstrated it to several of the boys and 
always found that they took to it with 
avidity. 


Pittsfield, Mass. F. SHUBLER. 








Keyway Milling Fixture 

The fixture for milling keyways in mill- 
ing-machine arbors with taper shanks 
consists of body A of cast iron with a 
center piece or holder B of case-hardened 
machine steel. 

The center piece B has a horizontal 
taper hole in it to take the arbor op- 
erated upon, and care was taken to make 
the height of the hole C correspond with 
the height of the tailstock center D of 
the machine on which we were using 
the fixture. 

The piece was put into the taper hole 
in position shown by dotted lines and 
then turned into the milling position by 
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pushing the center piece up against the 
stop E. 

The center in the tailstock was then 
screwed up. After milling, the piece was 
withdrawn by turning to the former posi- 
tion shown dotted, the eccentric surface 
F forcing the piece out of its taper seat- 
ing. 

The center piece was fastened by the 
nut G and made a snug turning fit in the 
body A. The fixture is cheap and quick 
in operation. 


Providence, R. I. FRANZ SCHMIDT. 








Velocity of Hacksaw Blade 


Anyone who has watched a hacksaw 
working will know that the velocity of 
the blade is not the same at every point 
of its stroke. 

The line engraving, Fig. 1, shows in 
outline a hacksaw; the support of the 
saw, bearings and means of driving are 
not shown. 





FIG.1 





FIG. 2 Pee. uit 
Diagram of HackSaw Crank and Connecting Rod 
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VELOCITY OF HACKSAW BLADE 


In the illustration, A represents the 
saw, B the connecting rod and C the 
crank. Let us assume the length of crank 
is 3 in. and the connecting rod any suit- 
able length, and the speed 40 r.p.m., then 
the speed will be 40 x 2 x 3 = 240 in. 
per minute ‘= 20 ft. per minute. 

The formula for the speed at any point 
of the travel is, 
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‘ san A+B 


cos B 


C= (See Fig. 2) 
When 
C = Velocity of stroke at any point 
of travel in feet per minute; 
V = Velocity of crankpin in feet 
per minute. 
In the example given, the travel of the 
saw when the crank is as shown would 
be 66.66, in position D 28.32 and in posi- 
tion E 15.38 ft. per minute. Example for 
position E: 
V = 20 ft. per minute. 
Angle B = 30 deg. 
Angle A = 9 deg. 36 min. 
Sine of angle B = 0.5 
Sine of angle A = 0.1666 


Cos of angle B = 0.8666 
Then 
0.5 0.1666 
C = 20 — 20 X 0.76 
0.8666 Aree 
15.38 ft. per minut 
ROBERT MAWSON. 


New York, N. Y. 








Machine Tool Stop 


The line engraving, Fig. 1, shows a 
stop that has been in use for several 
vears at ine factory where I am, and as 
I have never seen it in use elsewhere or 
in print, ! offer it to the readers of the 
AMERICAN MACHINIST. 

It will be seen that the stop is very 
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Fic. 1. MACHINE-TOOL STOP 
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Stop APPLIED TO PLANER 


Fic. 2. 


inexpensive to make and can be used 
on planer, lathe or miller to good ad- 
vantage. 

The form of it is a modification of the 
old-fashioned swinging latch. The two 
blocks are fastened by means of screws 
to the machine with the tool in a ver- 
tical position, Fig. 1. By means of the 
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small screw in the swinging block we 
can obtain the adjustment necessary to 
keep perfect alignment. 

The adaptation of the device to a 
planer is shown in Fig. 2. Using this 
simple device permits us to be accurate 
with our work and not have to cut and 
try to obtain it. 


San Antonio, Tex. E. J. Bowers. 








Planer as an Internal 
Grinder 


Jobbing shops are often asked to do 
work for which they cannot reasonably 
be expected to provide in their equip- 
ment. In such shops a resourceful su- 
perintendent is of value in devising ways 


The 
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the fixture was obtained with the cross- 
rail screws. With the crank handles F 
and G the operator controlled the exact 
position of the fixture and the depth of 
grinding. 

To hold the ring, which is shown in 
section at D, and slowly revolve it while 
being ground, the headstock E of the 
largest lathe in the shop was picked up 
by the crane, set on the planer bed, 
lined up in relation with the grinding 
wheel and bolted down. By setting the 
table stops just far enough apart to make 
the table travel the width of the ring, 
the forward and return strokes of the 
planer table fed the work back and 
forth against the grinding wheel. 

A suitable drive for the “temporary 
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INTERNAL GRINDING ON THE PLANER 


of accomplishing what is wanted with 
the means at hand. 

The illustration shows how such a 
superintendent solved the problem of 
grinding a lot of heavy steel rings, too 
arge to be handled with the regular 
zrinders in his shop, by making a tem- 
porary grinder with a planer, a grinding 
fixture, and a lathe headstock. 

The grinding fixture A of a Brown 
& Sharpe universal grinder was taken 
off and fastened to a cradle B, rigidly 
bolted to the rail head C of a heavy 
planer. The main vertical adjustment of 


grinder” was quickly arranged as the 
shop machinery was all driven by elec- 
tric motors whose wiring could be tapped 
at many convenient points. An old mo- 
tor H was dragged out of the storeroom 
and set in the planer alley. Wires were 
run under the planer from the planer 
motor starting-box to the temporary mo- 
tor, and in this manner both motors 
were run simultaneously. 

A temporary countershaft ] was read- 
ily put up, stock pulleys large enough 
to run the grinding fixture at about the 
usual speed, were found. Some old 
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belts were laced up from the motor to 
the countershaft, and down to the fixture 
and headstock. As the shafting for the 
counter was quite large it served as a 
pulley for turning the ring. The results 
obtained were entirely satisfactory and 
showed forcibly what can be done in an 


emergency with only very ordinary 
equipment. 
Providence, R. I. O. B. SEARS. 








Automobile Fork Drill Jig 


A drill jig for forks used in automo- 
bile work is herewith shown, It has the 
advantage of being self-centering and 
quick, depending entirely upon one 
thumb-screw to give the piece drilled a 
location in the fixture. The screw oper- 
ating the locating block also locks and 
holds the piece in position. 

The piece A to be drilled is shown in 
position in the jig, the end boss being 
held in a cone bushing B. The locating 
block C is fitted so as to slide between 
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AUTOMOBILE-FORK DRILL JIG 


cheeks having two screws D fitted with 
the springs E, which bring back the 
block when the thumb-screw F is slacked 
back. 

The locating block C is a double V, 
cut as shown, the fork bosses adapting 
themselves when the block is brought up 
in position. This supports each boss anc 
takes the pressure from the drill. The 
block sliding between the cheeks pre- 
vents any bending of the screws, thus 
not preventing the free movement of 
the locating block when taking out the 
drilled piece. In cases where the piece 
to be drilled is a double fork, a block 
similar to the sliding piece can be fixed in 
position in place of the cone bushing. 

Sharon, Penn. C. W. INGRAM. 





A Truck Motor Jack 


It is a somewhat difficult task to remove 
the motors from electric delivery cars, 
especially should the garage be without 
a repair pit. The common practice of 
raising the motors (to remove the caps) 





on 
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by means of a lever fulcrumed on the 
rear axle is not very safe and also tends 
to bend the axle. It is further difficult 
to remove the motor after the caps are 
removed, especially should the motor be 
set very low. 

The line engraving, Fig. 1, shows the 
car with the motor jack in position. Fig. 
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Universal Jig for Split Levers 


Split levers similar to those shown in 
Fig. 1 are being used extensively for 
automobile and similar work, so that the 
drilling of the clamp bolt is one of daily 
practice. It was thought that the laying 
out was sufficiently near enough for this 




































































FIG.1 The Jack 
in Position 











FIG.2 
Details of Jack 
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A Truck Motor JACK 


2 shows the details of the jack, which is 
operated by means of the pawl and 
ratchet jacks A, raising the forked forg- 
ing B, which is made at an angle to suit 
the motor. This enables one man to take 
the caps off the motor, after which it can 
be wheeled to any part of the building 
for necessary repairs. 


Cambridge, Mass. A. S. WELLS. 








Special Point Attachment for 
Caliper 

As it is sometimes inconvenient to use 
the ordinary calipers or trammels for 
measuring circles in the toolroom or 
shop, I made the points shown for this 
purpose. They are easily placed on any 
ordinary pair of calipers and after using 
may be removed and the caliper used 


PoINT ATTACHMENT FOR CALIPER 





as an ordinary tool. They are made of 
steel and the points hardened and held 
to the caliper blade by a small knurled 
screw, the blade passing through the slot 
shown. 

By the use of such points in measuring 
work of the character mentioned is 
greatly facilitated. 


SAMUEL P. SINTON. 
Youngstown, Ohio. 





operation. This, however, is a slow oper- 
ation and removes all possibility of inter- 
changeability. To overcome these ob- 























FIG.2 Plan 
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FIG. 3 Front Elevation 
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The lever shaft hole A, Fig. 1, was 


drilled from the die impression without 
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a jig. The jig, Fig. 3, was made with a 
cast-iron base and a pin A was fastened 
with a nut. The pin was made stand- 
ard and of the smallest size to fit any 
lever shaft hole used in the jig. 

A series of bushings and spacing wash- 
ers was made to suit any lever to be oper- 
ated upon in this tool. A slot B was cut, 
into which was fitted the pin C. This 
acted as a stop for the lever to bring the 
surface of the lever boss to be drilled 
square with the base of the jig. 

A slide D made of machine steel was 
fitted in the elongated slot E in the upper 
part of the jig. The center of the slide 
should be some even dimension from the 
face of the jig. This slide can be changed 
to any desired distance (within the limits 
of the slot) from the pin A, and after- 
ward locked by means of the knurled 
screws F on the sides. A series of bush- 
ings G was made, with the outside diam- 
eter to suit the slide, and the inside diam- 
eter to suit any lever desired. 

Graduations and the pointer H were 
provided as shown in Fig. 2, the zero 
index being a standard distance from 
the center line of the pin A. These 
graduations were marked in sixty-fourths 
of an inch on each side of the zero line. 
This system of indexing made the set- 
ting of the bushing a very simple pro- 
cess. 

To operate the jig, the spacer and 
bushing were placed on the pin A (when 
necessary), the lever end was then 
brought against the pin C so as to have 
the drilling surface square. The slide 








FIG.1 The Split Lever 
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FIG.4 Side Elevation 
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jections the unusual jig shown in Fig. 2. was then set to the required distance and 
was designed. 


the tool was ready for the operation. 
ROBERT MAWSON. 
New York. 
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Discussion of Previous Question 


Referring to letters and articles previously published 
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Maximum Angle for Univer 
sal Joint 

On page 239, under this title, Earle 

Buckingham gave the formula for the 


solution of this problem, but owing to the 
fact that no diagram is shown it is some- 
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MAXIMUM ANGLE FOR UNIVERSAL JOINT 


what difficult to follow. It seems to 
me that the subject would be more com- 
plete if we had a diagram showing the 
joint with the notation of the formula. 

Detroit, Mich. E. H. PETERSON. 

{The diagrams herewith are by Mr. 
Buckingham and answer the request of 
the reader.—EbiTor. } 








Testing Compressed Gas 
Flasks 

Referring to my article on page 637, 
Vol. 36, and the criticism passed by Mr. 
Warden, on page 116, I have to thank 
him for finding the contribution interest- 
ing and also to controvert his statement. 

My information, contained in the parae 
graph in question, was taken from a 
paper given to the Institute of Marine 
Engineers in December, 1905, I have 
a press copy of this before me as I 
write and the statement contained in my 
article agrees therewith. Considering 
the source I admit that I did not verify 
the statement at the time. - 

The law cited by him is an academic 
one quoted in elementary textbooks and 
usually has the reservation that it is ap- 
plicable to the qualities of a perfect gas. 

Under the conditions used for refrig- 
erating, CO. is not a gas but a liquid, 
and certainly does not obey the text- 
book law for proportionality of tempera- 
ture and pressure. The rise in pressure 


has been empirically determined, but as 
it is not a gas the results are somewhat 


—— 


surprising. Any recognized book on re- 
frigeration, say that by J. Wemyss An- 
derson, gives tables and curves to sub- 
stantiate this assertion. Further, any- 
one having access to a CO, plant will 
find both evaporator and condenser gages 
marked degrees F. absolute on the in- 
side of the segment scale and in atmos- 
pheres of pressures corresponding on the 
outer side. 

As an instance, 

0°F. = 20 atmos. 
44°F. =40 atmos. 
72°F. = 60 atmos. 
95°F. = 80 atmos. 

These are direct readings from gages 
in actual use. 

The following table ascribed to “Le- 
doux” is given in the book above cited, 
also a curve comparing CO., NH; and 
SO, in this relationship of temperature 
and pressure. There are also further 
tables for the other freezing media. 


Temp. F. Pressure Ib. per sq. in. 
5 342 
14 396 
23 457 
2 525 
41 599 
50 680 
59 768 
68 864 
77 968 
86 1080 


Since the criticism has appeared, it has 
been my good fortune to have business 
at both a firm making CO. machines and 
one producing CO, for filling into 
flasks. I find upon inquiry that there 
is a scarcity of data bearing upon this 
point. A request that I should be per- 
mitted to experiment with a full flask at 
65 deg. F. and 100 deg. F., having a 
pressure gage attached, was vetoed on 
the ground, not simply of danger to my- 
self, but to surrounding property. 

The critical temperature for CO, is 88 
deg. F. and the corresponding critical 
pressure is 74 atmospheres. What data 
exist in print are-confined to experi- 
ments up to and including the critical 
pressure. Whatever curve results from 
the plotting of the results would be un- 
reliable beyond this point, probably be- 
coming abnormal and rising rapidly. 

From the fillers (manufacturers of 
actual CO.) the following empirical data 
were obtained. These I understand are 
the result of actual experiments con- 
ducted some years ago and may be relied 
upon: 


Atmospheres 


C. deg. F. deg. press 
5 40.46 
15 59 52.16 
25 77 66.02 
35 95 82.17 
45 113 100.41 





These results were obtained from a 
28-Ib. flask, loaded with two-thirds of the 
water capacity by weight in the ordinary 
way for export purposes. The Ledoux 
table does not give the exact conditions 
of flask under experiment. 

For home consumption three-fourths of 
the water capacity is the normal load 
and under these conditions I do no 
think a rise of 1000 Ib. from 65 to 100 
deg. F. is an unfair assumption from the 
point of warning the consumer of the 
risks taken in warming up a charged 
flask. 

I find that the British Admiralty are 
the most severe in their requirements 
and take more precautions than any 
other consumer of liquefied CO... The 
flasks are galvanized inside and out and 
each carries a label conveying a clear 
warning as to rise of temperature, espe- 
cially as to exposure to the direct rays 
of sunshine. Magazines are usually 
cooled under hot-weather cenditions and 
the bursting of a flask might conceivably 
cause sympathetic explosion of the high 
explosives carried and so cause a 
frightful catastrophe. 

As to the province of the vapor ten- 
sion under such loads, the liquefaction 
and evaporation of the media and the 
application of the critical pressure and 
temperature as it affects refrigeration, 
may be found in a study of any work on 
refrigeration. 








London, Eng. A. L. Haas. 
How We Turned the 
Taper—Erratum 


In reply to a question as to the cor- 
rectness of the formula under the above 
title on page 364, the following is sub- 
mitted : 

The trouble seems to be caused by the 
omission of one of the factors in the 
formula, namely, the axial length to be 
measured. The distance to be measured 
to obtain the dimensions D and d should 
be 1 in. The derivation of the formula 
in the article is obtained from the for- 
mula for length of circular arcs, thus: 
3.14159 . 
~ 180 


, 


< vadius 


Length of arc 


xX number of degrees 


The largest taper that would ever be 
used for work of this description (pis- 
ton rods, etc.) is, say, 10, or 5 deg. 
with the center line, and the difference 
between the arc length and chord length 
is so slight (being only 0.0876 — 0.08724 
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or 0.00002 in.), that it can be neglected. 
We can thus take this formula for the 
circular arc to be correct for the chord. 


3.14159 
Now,, 180 0.0174, and for a 
radius — 1 in., and the length of the 
chord = D — d. 
D—d 
Then number of degrees (a) 0.0174 


This is the formula given on page 364. 








Value of Complete Tool 
Designing Data 


Mr. Minard’s remarks on the above 
subject, on page 192, are very much to 
the point. I believe that if more firms 
appreciated the amount of money and 
time that can be saved by having such 
information handy when it is wanted, the 
matter would receive more attention. 

In the drawing room in which I am 
employed all data which can be of any 
possible use to the draftsman and save 
his time are provided, arranged on stand- 
ard 9x12-in. sheets; these are bound to- 
gether in loose-leaf books, and a book 
furnished to each man. 

Many firms do not provide a full set 
of data sheets on account of the cost 
of compiling them; but if slack time 
were devoted to the compilation of these 
data, a great deal could be accomplished 
at comparatively small cost. As an out- 
line to be followed in arranging data, 
the practice of the firm referred to will 
serve as a good illustration. 

The data book is arranged in sections, 
the first consisting of the rules of the 
drawing room as regards standards of 
lettering, dimensioning, etc. The second 
section comprises what is known as raw 
stock carried, such as rods and bars, 
flat, cold-rolled tool steel, machine stee!, 
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etc. All of this is useful, as in laying 
out a punch and die it is more econom- 
ical to use a stock size from which to 
punch the parts than to purchase a spe- 
cial size. 
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drawing offices. Carried under each sec- 
tion are sheets showing the stock parts 
for tools for these machines, such as 
standard bases, clamps, hook belts, etc. 

This system has proved a paying in- 
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Fic. 2. MILLING-MACHINE DATA 


Section three comprises lists of bolts, 
screws and nuts and other small pur- 
chased finished stock. The remaining 
sections are headed Milling Machines, 
Drill Presses, Screw Machines, Punch 
Presses, etc.—a section for each class 
of machinery, with an outline drawing 
of each machine in the shop, as sug- 
gested by Mr. Minard. Two examples of 
these are shown. 

The line engravings, Figs. 1 and 
show the dimensions as required by the 
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n movement of cross slides = 1.75" 
Maximum movement of turret = 2.69 
Maximum diameter of stock = 0.875" 
Minimum diameter of stock = 0.250" 


Machine No.646 built special,max. dia. 1.187" 
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-MACHINE DATA 


vestment by saving the men’s time, as 
well as avoiding a great many mistakes. 
Harrisburg, Penn. D. A. CARL. 








Fire Emergency Gymnastics 


A number of notes on fires in machine 
shops, appearing in the AMERICAN Ma- 
CHINIST, brings to mind a little occur- 
rence involving a rather unusual com- 
bination of details. Since practically no 
damage was done, the whole thing seemed 
rather humorous. 

A number of machines had been tested 
out and were being washed off with gaso- 
line to remove grease and dirt prepara- 
tory to painting. The traveling crane had 
been called to lift one of these from the 
wash deck. When beginning to lift it a 
spark from the controller ignited the gas- 
Oline, setting fire to the deckhand’s 
clothes. In the confusion he ran to turn 
in the alarm and had to be caught by 
some fellow workmen, who easily extin- 
guished the fire. 

In the meantime things were getting 
pretty warm for the crane operator. He 
could not see because of the smoke what 
he would run into if he moved the crane 
and so concluded to get out by climbing 
across the crane. He had just gotten up 
on the crane when the automatic sprinkler 
above decided to do some work, with the 
result that the man reached safety more 
inconvenienced by water than fire. When 
the fire department came there was noth- 
ing to do but to clean up. 

Moline, III. G. M. Homer. 
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A Sectional Subpress Die 


In the subpress die shown, the blank 
in Fig. 1 was required to be interchange- 
able with two other parts, and to facili- 
tate the rapid assembly of those pieces 
the blank had to interchange either side 
up, owing to the fact that a fixture was 
used, upon which a hopper was mounted 
for holding the blanks, and from which 
they were fed down one at a time. 

These requirements compelled the 
making of an accurate die, and as such 
results can only be obtained in a sec- 
tional, or built-up die, this type was de- 
cided on. 

The die, Fig. 2, consisted of a soft 
holder A, with a 2-in. taper bearing on 
the back to centralize it with the press 
plunger. The face was bored to receive 
the die sections and was recessed at the 
back to accommodate the lugs on these 
sections and prevent them from moving 
toward the center after assembly. 
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FIG. 3 
The Stripper 
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SECTIONAL SuBpress Die 


PRODUCING DIE AND STRIPPER PIECES 

The die and stripper pieces were pro- 
duced in the following manner: They 
were first milled, bored, drilled, etc., as 
required, and in most cases 0.003 in. was 
left for grinding. The profile of an 
oblong square, as represented by the 
Straight lines of the blank, was then 
milled about ' in. high, on the face of 
a brass solder chuck, allowances being 
made for subsequent grinding of the cut- 
ting edges of the pieces. The dowels, 
holding the small sections together, were 
then put in. An end-mill cut was taken 
to provide clearance for the pieces D to 
the correct distance from the center, as 
shown in Fig. 9. 

The whole was then mounted and sold- 
ered fast, after which it was counter- 
bored to the correct size. The outside 
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The methods used by a tool 
maker when building an extreme- 
ly accurate subpress die. The 
use of solder chucks and master 
plates, allowances for grinding 
and lapping. 




















was turned at the same setting, after 
which the parts were dismounted and 
hardened. 

The two chucks, Figs. 6 and 7, were 
prepared for the internal and external 
grinding and lapping required on the 
parts B and C, and the narrow strips D, 
Fig. 2. The chuck, in Fig. 6, was slot- 
milled centrally across the face at right 
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FiG.4 
The Punch 
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The Shedder 


The remainder of the grinding, al- 
though requiring care, was straight work 
and requires no mention. The die and 
stripper parts were carried along at the 
same time during all these operations, 
which saved time. 

After all the joint surfaces were 
ground, they were again mounted on a 
solder chuck, this time with an exact 
master template, from which the slender 
part through the center was omitted, as it 
could perform no function and could aid 
in no way in the various settings. The 
template was located by a center hole 
true with the lathe spindle; the sections 
were located in their proper positions, 
pinned together as before and the whole 
soldered. The whole was then ground in- 
side and out to fit the soft holder A, Fig. 
2. The lower die or punch, Fig. 4, was, 
perhaps, the more difficult to make, or 
rather it entailed more work. 

The centers of the radii at D, Fig. 2, 





FIG.6 
Solder Chuck forGrinding 


a ed Gnd Lapping Die and FIG.7 
L Stripper Sections Chuck for Die 
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FiG.9 
Piercing Punch & Hoider 
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Hardened Piate for Back 
of Piercina Punct 
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SECTIONAL SUBPRESS DiE AND SOME Toots Usep To MAKE IT 


angles, to receive the pieces B and C, 
one for each size. A small piece, the 
same size as the work, was inserted in 
the opposite side of the slot, while the 
work was being ground to facilitate cali- 
pering, lapping. etc. 

The sides of the sections were after- 
ward ground central with the radii by the 
use of a plug, and the indicator on the 
bench plate. The radii on the ends of 
the narrow strips D were ground in the 
chuck shown in Fig. 7. The inner faces 
adjoining the narrow slot were ground 
first until both were of an equal size. 
The center piece was then put in and the 
three pieces pinned together. The slot 
shown in the chuck, Fig. 7, was then 
milled to fit, care being taken to keep it 
central. The grinding was done with the 
aid of stops on the rear cone flange. 


were first transferred from the template 
to a small master plate for use in boring 
and the subsequent grinding of the pieces 
E and F, Fig. 4. They were first milled, 
and a piece of 0.015 in. stock, the size 
of the tongue piece G was inserted be- 
tween them, after which the whole was 
tinned and sweated together. The two 
dowels were inserted, after which the job 
was squared up and mounted on the 
master plate, and the holes, bored 0.002 
in., were left for diamond lap. 

After hardening, the lapping of the 
holes was the next job; then the surfaces 
were ground in accurate relation to these. 
The pieces H and / were turned, bored, 
milled and ground, and with the possible 
exception of the split holder J, deserve 
no further mention. This holder was made 
from two turned disks, milled to the 
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correct dimension from the center line; 
the radii were transferred from the tem- 
plate and bored. The remaining milling 
was done on a little jig plate in the 
miller, a fly cutter being used. 


THE SHEDDER 


The shedaer shown in Fig. 5 was not 
made like the punch, nor was there need 
in this case that it should be. The two 
sections K and L were pinned together 
with the center plate, laid out, milled, and 
proved into the die much after the usual 
manner. The split holder was made in 
the same manner as the punch. 

The piercing hole in the shedder was 
ground out with a diamond lap after the 
dies had been assembled. A _ hardened 
shoulder center was inserted, being a 
good fit in the hole in the lower die. A 
soft plug was tapped into the correspond- 
ing hole in the shedder, and the plunger 
was lowered until a small center was 
established. This was indicated up and 
trued with a diamond lap. The piercing 
punch and pad, Fig. 8, needs no explana- 
tion, except possibly to say that the hard- 
ened-steel plate was put in to take the 
thrust of the head of the punch and pre- 
vent its setting in the iron. 

The plunger was then placed in the 
steady-rest and the centers trued up; 
after this it was returned to the cylinder 
and the bore trued up about 1 deg. taper, 
and faced to fit tightly over the base. 
Then the base was swung upon the face- 
plate and turned to fit the cylinder and 
the necessary boring for the stripper and 
punch completed. 

The plunger was again steady-rested, 
bored and faced for the die and punch 
pad. This about completed the lathe work 
on the press. A solder chuck was now 
bored and faced true to fit the male taper 
bearing on the back of the die, the die 
mounted on it and soldered fast. The 
punch was inserted in its normal position 
through the stripper, leaving a sufficient 
part projecting through the stripper to 
enter the die nicely. The stripper and 
die faces were brought together and 
soldered in two or three places. Two 
small parallel pieces were placed between 
the stripper back and the base of the 
punch; this brought everything parallel. 
All diameter and face grinding was done 
after soldering fast. 

The die was doweled and screwed to 
its required position on the end of the 
plunger. The press was then put together 
and the punch inserted in the die about 
‘\; in., with two small parallels between 
the die face and the punch pad. 

The plunger was lowered carefully, un- 
til the punch had been pressed solidly to 
its seat. Raising the plunger, one or two 
paper tests were made to verify the align- 
ment. Hardened, ground and lapped 
dowels were used. As near as can he 
remembered, the time consumed was 
about 320 hours, which, for this class of 
work, is considered good. 
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The Slotting of Commutators 


By ALAN BENNETT 


In the general discussion of this sub- 
ject which has appeared from time to 
time the real reason for this practice has 
not been stated, nor the conditions under 
which it is beneficial fully brought out. 
There seems to be quite a prevalent idea 
that slotting should cure all commutator 
troubles to which a machine is heir, ir- 
respective of the causes governing them. 
If these troubles are not eradicated in 
all cases, then the practice is at fault, 
and we hear the statement that some 
other procedure would have been equally 
effective. 


REASONS FOR SLOTTING 


The principal reason for the slotting 
of commutators is to relieve the latter 
of high mica, that is, mica that projects 
above the surface of the commutator. 
This condition of high mica is generally 
due to one of two causes: Either the 
mica is too hard for the purpose for 
which it is used, and does not wear 
down at an equal rate with the copper, 
or the commutator is faulty in mechan- 
ical construction, and does not hold the 
mica securely between the segments, al- 
lowing the former to work out by the 
combined action of centrifugal force and 
the heating and cooling of the com- 
mutator. 

It is readily seen that a commutator 
with such a surface rotating at high 
speed under a brush, must impart to the 
latter a vibratory action, and thus im- 
pair the close contact that should exist 
between the brush and commutator, with 
the result that sparking takes place more 
or less violently, depending on the con- 
dition of the commutator surface and the 
rate of speed. 

This condition generally manifests it- 
self after the machine has been running 
for some time, and in many cases will 
account for the development of spark- 
ing which did not take place at the time 
of installation. Very often a case of this 
kind is aggravated by increasing the 
brush tension, causing a still faster rate 
of wear of copper over mica, with an at- 
tendant increased heating of the com- 
mutator. 

A harder brush may at times be used, 
with the idea of grinding off the mica 
and thus bringing it down to the com- 
mutator surface. In the latter case, in- 
stead of curing the trouble, the com- 
mutator will, in the majority of cases, 
take on the raw appearance of being 
freshly sand-papered, instead of the 
glossy surface it should have, and both 
brush and commutator will be found to 
wear rapidly. 

This condition can be restored to a 
normal one and the commutator kept to 
a true surface by slotting, after which. 
with proper care and the use of proper 
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brushes, commutator troubles will gen- 
erally cease, provided the electrical de- 
sign of the machine is not at fault. Even 
then there are cases that may be ben- 
efited to a certain extent by reason of 
the good brush contact obtained. But 
the majority of cases that show improve- 
ment will be found to be the ones in 
which the trouble is not inherent in the 
design of the machine, but due to causes 
of a mechanical nature. That there are 
many such cases which are improved in 
operation can be seen from the wide 
practice of commutator slotting. 

With a commutator so treated it is 
possibie to use a brush of finer grain or 
softer texture, inasmuch as there is not 
the same tendency to wear away the 
brush. The commutator will then be 
found to take on the much desired polish 
that is generally not possible with the 
harder brush. The life of both brush 
and commutator will be increased, and 
friction and the consequent heating will 
be reduced. These items will be found 
to effect a saving that will more than 
offset the cost of slotting and will be ac- 
epted as important improvements in the 
construction. 


VARIOUS METHODS OF SLOTTING 


There are a variety of devices on the 
market for doing this work. Some are 
designed to operate with the armature 
swung between the cennters of a lathe; 
others make use of a special tool in 
the shaper, with the armature secured to 
the bed of the latter; while still others 
are designed to be used by hand with 
the armature resting on blocks. In all 
cases the full width of the mica should 
be removed, and the resulting slot care- 
fully cleaned from burrs and rough edges. 
It is not necessary that the slotting be 
carried deeply in the commutator, one- 
sixteenth of an inch generally being con- 
sidered sufficient. 

A slotted commutator should have 
proper and frequent care, as there is a 
chance of small particles of copper being 
dragged across from bar to bar, and for 
dirt, oil and carbon dust to accumulate 
in the slots and short-circuit the com- 
mutator. 

There seems to be no good reason for 
using lubricating brushes. The particles 
from them, being of an oily nature, tend 
to collect and stick in the slots between 
segments, rather than be blown away, 
and thus increase the chance for trouble. 








By ordinary methods it has been im- 


. possible to prepare phosphor-tin carry- 


ing over about 12 per cent. phosphorus. 
According to P. Jollibois, in Pro- 
ceedings of the International Associa- 
tion for Testing Materials, mixtures car- 
rying up to 40 per cent. of phosphorus 
can be made by heating red phosphor- 
us and pure tin in Jena glass tubes 
from which the air has been removed. 
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The Most Influential Machine 


Tool Invention 


We have been asked to point out the 
second most influential machinery in- 
vention. The questioner assumes that 
the steam engine is the one invention 
which, above all others, has changed 
human life and bettered the living condi- 
tions of every civilized country. This is 
commonly accepted as true, for without 
the use and control of mechanical power, 
the greater part of the inhabitants of the 
world would be performing manual labor. 

In searching for a reply to the above 
question, we were struck by a statement 
that the lathe slide-rest was second only 
to the steam engine in bringing into mod- 
ern industry the comforts that we derive 
from the use of machinery. This claim 
seems to have a great deal to support it, 
as the following will show. 

Turning to the historical side, the lathe 
slide-rest is usually credited to Henry 
Maudslay, who made such a tool or at- 
tachment when in the employ of Joseph 
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It was named by his 
How- 


Bramah, in 1794. 
shopmates “Maudslay’s go-cart.” 
ever, here is a clearly proved case of sim- 
ultaneous invention, for Sir Samuel Ben- 
tham described such a device in a patent 
of his in 1793. Furthermore, an elab- 
orate engraving of a slide-rest appears 
in the French encyclopedia of Diderot 
and anticipates anything of the kind 
claimed in England by at least 20 years. 
This places the invention of the slide-rest 
as practically simultaneous with that of 
the steam engine. 

The two things necessary to perform 
mechanical operations may be considered 
as strength and skill, although a little 
more broadly, skill comprehends strength. 
But following this division the steam en- 
gine furnished power or strength to in- 
dustry in general and the slide-rest ap- 
plied skill to machinery building; that is, 
the slide-rest at once took the place of the 
skillful hands of the hand tooler in shap- 
ing parts on the lathe. 

The principle of the slide-rest is found 
in some device on every machine tool 
built. In some cases it controls the action 
of the work, but most often the motion of 
the cutting tools. The lathe, planer and 
criHing machine furnish examples of the 
latter, and the miller of the former action. 
The moving table or slide-rest is one of 
the few common elements in all machine 


tools. 
Thus it does not seem unjustifiable to 
sav that modern machine-tool building 


bezan with the invention of the lathe 
stide-rest. Once admitting this fact, the 
completion of the argument upholding 
this device as the second greatest me- 
chanical invention in history in its in- 
fluence upon life is easy. The comforts 
we all enjoy, the luxuries of food, cloth- 
ing and housing, the ease of transmitting 
intelligence, the facilities of transporta- 
tion, all these and more come directly 
from the building of labor-saving ma- 
chinery. Machines are built by the use 


of machine tools. Thus, if we can point 
to the beginning of progress in machine- 
tool building we can point to a revolution- 
ary invention. 

It can even be urged that this invention 
is even a greater one than the steam en- 
We above strength. 


gine. value skill 


Therefore, that which enables a machine 
to do its work in a manner approaching 
that of the skillful mechanic and with 
greater sureness and accuracy would 
seem to be a greater invention than one 
which merely applies strength or force 
by mechanical means. The slide-rest 
brought about the application of skill to 
producing machine parts. The steam en- 
gine merely supplied power to turn the 


machine over. 








Is Durability Undesirable? 


The greatest advantage of the concrete 
factory building is always stated to be 
Henry K. Rowell, in the 
September Journal of the American So- 


its durability. 


ciety of Mechanical Engineers, holds that 
this feature, so generally considered de- 


sirable, may, in fact, be undesirable. We 
quote: 
Depreciation, due to advance in the 


arts, is, in the author’s opinion, one of 


the essential factors to be considered in 


the use of reinforced-concrete buildings, 


as this type of building is not so readily 
adapted to be modified or changed over 
to meet new conditions as is the reg- 
ular mill construction type. It may be, 
however, that radical changes are not 
so likely to come in the future as they 
have been in the, past, but this seems 


a short-sighted view. 


This viewpoint is, to say the least, an 
unusual one. It seems to be based on a 
remote possibility rather than a probabil- 
ity, when we consider the application of 
concrete to machine-shop 
Briefly it The 


portant property of durability in machine- 


reinforced 


buildings. is this: im- 


shop buildings is undesirable because 
revolutionary processes are likely to be 
discovered and the durable type of build- 
ing is less easily modified to meet the 
new conditions than a less durable one. 

The machine-shop uses labor-saving 
machinery to produce other labor-saving 
machinery. The history of such ma- 
chinery only goes back about 150 years. 
In that length of time we know of no 
changes in machine-shop methods, pro- 
cesses or machines, which have modified 
the buildings themselves. Other condi- 
increase in the size of ma- 


the desire for better 


tions—the 


chine parts, and 
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light, ventilation and canitary conditions 
—have changed and developed building 
design. But none of the changes has 
been made -because.of preceding revolu- 
tionary modifications in the machines 
used. The crude machine tools of the 
year 1800 could be used in the machine- 
shop buildings of today. On the other 
hand, our most modern automatic ma- 
chines could perform their work in the 
machine shops of 1800. 

It is perhaps short-sighted, but it seems 
reasonable to say, that the possibilities of 
immediate modifications in machine tools, 
necessitating a radically different type of 
building, are very remote. There is not 
even a historical precedent upon which to 
base such a conclusion. 

Durability has always been one of the 
important aims in ‘machinery construc- 
tion. It is likewise becoming one of the 
important aims in machine-shop building 
construction. The saving in cost resulting 
from the use of wood or brick over rein- 
forced concrete as a building material is 
so slight today as to be almost negligible. 
The increasing cost of wood is rapidly 
bridging the slight gap that now exists. 

In this country we are just beginning 
to appreciate the crime of our fire waste 
and to realize that from every viewpoint 
fire-resisting construction is desirable. 
Reinforced concrete is fire-resisting. 

Thus against the important property of 
durability, given to machine-shop build- 
ings by using reinforced concrete as 4 
material of construction, with its-accom- 
panying advantages of a satisfactory first 
cost and capability of resisting fire, we 
have the possible disadvantage of a con- 
struction hard to change if a revolution- 
ary modification in machine-shop work 
should be found. But this objection is 
so finespun as hardly to merit the atten- 
tion we have given it. 








Handling Babbitt 


It is customary shop practice to peen 
babbitt. We presume that this has been 
done since the days of the original dis- 
coverer of the metal and process. Car- 
rying the supposition a little farther, we 
presume this is done with the idea that 
white metal is made more dense by ham- 
mering and thus more suitable for bear- 
ing purposes. 

An article in this issue based on labo- 


ratory tests questions this practice, stat- 
ing that as a rule, hammering metal in 
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place has an unfavorable effect upon its 
frictional qualities. The results from a 
large number of tests given in tabular 
form show a general increase in friction 
for hammered over unhammered sur- 
faces. 

If this conclusion is substantiated by 
further experiments another pet practice 


of the machine shop may go the way of 


the incantations that once were said over 
the brine tank in the blacksmith’s shop. 

In the paper referred to, no reason 
is advanced as to the cause of the 
higher frictional values for hammered 
surface. This one has been suggested: 
Babbitt and other white metals in a nor- 
mal cast state are porous. This is easily 
seen by examining a surface that has 
The peening process 
must close these pores and make a 
denser and more compact surface. The 
porous surface tends to hold oil, the 
denser surface in a less degree. Thus 
lubrication is less perfect and a higher 
coefficient of friction exists for the ham- 
mered surface. 

This suggestion hardly seems satisfac- 
tory if the conditions of tests were such 
as to give a perfect oil film. We see no 
reason why such a perfect film can be 
more easily obtained and kept with a 
porous than with a nonporous surface, 
and with a perfect film the coefficient of 
friction is independent of the nature of 
the frictional surfaces. At the same time 
the .porous surface would have a slight 
advantage during the brief period of 


been machined. 


starting and stopping; that is, when run- 
ning at slow speed. The test work was 
conducted at slow speeds of about 105 
ft. of surface speed per minute. This is 
slow for bearing practice and may have 
brought about conditions where it was 
difficult to establish a perfect oil film. 

We will await with interest better in- 
formation in regard to the injurious 
action of peening. 

Another point emphasized in the paper 
referred to has been mentioned by some 
American engineers. It is that the tem- 
perature of fusion has a great influence 
upon the nature of the bearing metal. 
We quote: 

The which anti- 
friction metal is fused may exercise an 
behavior 


temperature at an 


important influence upon the 
of the 


cient 


metal with regard to the coeffi- 
which 


conditions become ap- 


of friction, should under 


otherwise equal 
parent upon application. In order that 


an antifriction alloy may in practice 
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give constant results under the same 
conditions, it should not only be pre- 
pared always by the same method, but 
it is also necessary that the fusion take 
place at the temperature at which the 
alloy shows the most favorable behavior. 


The most careful American practice in 
handling of bearing metals uses pyrom- 
eters to determine the temperatures of 
melting and pouring, which are held be- 
tween rather narrow limits. This is to 
be recommended where the best and uni- 
form results are desired. 








Drawing Room Management 


This subject has been discussed to a 
little extent in our columns. The view- 
point has been toward details. It has 
been assumed that drawing-room man- 
agement can be improved, and that such 
improvement will be in reducing false 
motions, improving the execution of 
drawings and increasing what is called 
the efficiency of the draftsmen. 

No one has made out a strong case. 
The impression left by such articles has: 
been that innovations and minor im- 
provements can be introduced into al- 
most any drawing room, but that in a 
larger way modern management has little 
to offer the designing department. 

The reason for this lies in a failure 
to appreciate the line along which the 
greatest advance in designing can be 
gotten. Numerous contributors to our 
columns have pointed out the unsatis- 
factory starting point from which ma- 
chine designs are worked out. The rule- 
of-thumb is universally applied. Simple 
experimentation is too often neglected. 
The results of engineering investigation 
bearing on the problem to be solved are 
unknown or unheeded. Conscious or un- 
conscious copying is prevailent. Too 
often this is merely a case of watching 
what the other fellow has done and “go- 
ing him one better.” 

This list of sins points to the cure. We 
need a conscious mental attitude of 
questioning, of research, of seeking for 
knowledge, and then acting on the dis- 
covered facts. It is a substitution of the 
rule of facts for the rule of thumb. 

Thus we believe there is an opportun- 
ity for modern management in the draw- 
ing room. But instead of dealing with 
little things which may increase the effi- 
ciency of the draftsmen and designer, it 
deals with a far broader thing, the mental 
attitude in which the work is approached, 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 


Belt Surface Grinder 


The halftones represent a line of belt 
surface grinders, of both the vertical and 
horizontal type, recently developed by the 
Peerless Surface Machine Co., Newark, 
N., J. 


— 





—— 


Automatic Strip Metal Straight- 
ener and Cutter 


The illustration shows a _ strip-metal 
straightener and cutter designed to 
straighten and cut from the coil, brass, 
copper, steel, iron, etc. The maximum 


























Fic. 1. MACHINE IN WORKING PosITION 


The illustrations show the smallest 
vertical machine made, which is intended 
to be run at a speed of 1200 r.p.m., giv- 
ing a belt speed of 3000 ft. per minute. 
The solid base cored out makes a rigid 
foundation, and the bearings are made 
of sufficient length with boxes of the 
sliding type, to enable take-up for any 
stretch of the belt. 

The table can be swung to any desired 
angle, and with the swivel stop any de- 
sired combination of angles can be ob- 
tained. A cast-iron dust collector, shown 
dropped in Fig. 2, catches all the metal 
dust as removed, and is readily fitted with 
an exhaust fan. The belts are of a pat- 
ented endless type, covered with various 
abrasives to suit the different require- 
ments of manufacturers. They are made 
in several widths, from 4 to 14 inches. 


Fic. 2. GUARD REMOVED 


width is 3% in. and the thickness % in. 
The halftone shows the machine arranged 
to cut lengths of 4 ft. and shorter, but it 
can be built any length desired. 

The machine consists of a substantial 
bed, on which is mounted a housing con- 
taining five straightening rolls and a pair 
of feed rools, these rolls being placed 
on suitable shafts in the center of the 
housing. All the rolls are geared, and 
the upper rolls are adjustable, by means 
of the handwheels shown on the top of 
the machine, to suit the shape and tem- 
per of the stock. Adjustment of the rolls 
may be made while the machine is in op- 
eration. 

In operating the machine, the metal 
is placed on a suitable reel at the rear, 
passed through the guides, into the 
straightening rolls and the feed rolls, 
which carry it past the stationary die and 
the cutters out into the guide bar. It 
here strikes the gage previously set for 
the length to be cut, which throws the 
feed-releasing mechanism into operation, 
causing the feed to stop and the cutters 
to act, severing the metal. At the same 
time the cover of the guide bar is thrown 
off, and the severed piece drops into the 
brackets shown, provided to receive it. 

This machine represents the latest type 
developed by the F. B. Shuster Co., New 
Haven, Conn. 








Friction-driven Swivel-head 
Lathe 

The halftone shows a friction-driven 

lathe built by the Cincinnati Precision 


Lathe Co., Cincinnati, Ohio, which in the 
main is similar to this company’s ma- 




















AUTOMATIC STRIP-METAL STRAIGHTENER AND CUTTER 
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chine illustrated in Vol. 36, page 691, 
with the’ additional feature of a swivel 
head. 

The angle adjustment of the head is 
obtained by means of an eccentric bolt 
at the back and a hardened bolt at the 
front. The reading is at the back of the 
head. The circular accuracy of the swivel 
head is maintained by a hardened and 
ground circular ring inserted in the upper 
base and fitted in a circular slot in a 
scraped plate bolted to the lathe bed. 
The swivel head, with a combination ex- 
ternal and internal tool-post grinder, em- 
ployed with a double-swivel slide-rest, 
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15 in. A lever located in the rear of the 
head operates a clutch, which enables 
the operator to instantly stop or start the 
spindle on any speed. 








Miller for Crankshaft Bear- 
ings on Crank Case 


The miller shown was designed by the 
Beaman & Smith Co., Providence, R. L., 
for milling the ends of crankshaft bear- 
ings on crank cases. The table has a 
work surface 18 in. wide by 32 in. long, 
surrounded by a trough. It has four T- 

















FRICTION-DRIVEN SWIVEL-HEAD LATHE 


makes the machine a universal precision 
grinder and lathe. 


The: illustration shows the lathe set 
up for face grinding by swiveling 
the head 30 dég., and adjusting each 


swivel on the rest 30 deg. The grinder 
may be driven from beneath the bench 
if desired, or a combination countershaft 
with automatic grinder-belt tightener for 
driving both the lathe and grinder, is 
provided for side-wall or overhead drive. 

The lathe has an 8-in. swing, 32-in. 
bed, and a distance between centers of 


slots finished from the solid. It has a 
movement by hand of 32 in. in line with 
the spindle, and a cross-movement of 
11'4 in. The feeds for the cross-move- 
ment of the table are positive by means 
of gearing, with five changes ranging 
from 1% in. to 6% in. per minute. 

The cross-rail is raised or lowered by 
hand and is attached to the spindle 
saddle. For adjustment a dial is pro- 
vided, graduated into thousandths to fa- 
cilitate setting cutters to the desired 
depth. The spindle is of crucible steel 
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MILLING MACHINE FOR 





CRANKSHAFT BEARINGS 





Vol. 37, No. 13 


running in boxes of hard bronze, with 
means provided to compensate for wear. 
The end of the spindle has a male cen- 
ter and key for driving the arbor. The 
front bearing is 47¢ in. in diameter and 
6 in. long; the rear is 414 in. in diameter 
and 5™% in. long. Power is transmitted 
by a 4-in. belt on a 12-in. pulley through 
gearing in the ratio of 2.7 to 1, giving a 
spindle speed of 150 r.p.m. 

The distance between uprights is 44 in. 
rom the center of the spindle to the top 
of the table the least distance is 10% in., 
the greatest 1634 in. From the face of 
he spindle to the left-hand finished edge 
of the table the least distance is 3 in., 
the greatest 35 in., providing a move- 
ment of 32 in. in line with the spindle. 
From the center line of the spindle to 
the outer finished edge of the table the 
least distance is 7'4 in., the greatest 19 
in., providing a cross-movement of 11% 
inches. 








Fused Switch Box 


The illustration shows a combined 
switch and fuse box for 250-volt, direct- 
current circuits, recently developed by 
the D. & W. Fuse Co., Providence, R. I. 

















FUSED SWITCH Box 


The box may be locked after the fuses 
are installed. The box can be used as a 
switch since the circuit can be opened 
or closed by simply moving the lever at 
the side of the box. By opening the 
cover the circuit is opened so that it is 
impossible to re-fuse the circuit when 
the switch is closed. 

The boxes are provided with rubber 
gaskets, which make them waterproof. 
Removable porcelain bushings facilitate 
installation. 








Portable Electric Parallel 
Grinder 


In the portable electric parallel grinder 


shown, the motor is air-cooled by means 


of aspecial fan, mounted on the armature 
shaft. The armature and poles are built 
up of insulated soft, electrical sheet- 


steel laminations. 
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The grinder is attached to the lathe 
by belting the angle plate on the tool- 
post rest, or, when required, a shank is 
furnished instead of the angle-plate at- 


tachment. 

















PORTABLE ELECTRIC PARALLEL GRINDER 


The tool has a vertical adjustment of 4 
in., through which it can be readily 
brought in line with the lathe centers. 

This grinder is made in %- and 1-hp. 
sizes by the Standard Electric Tool Co., 
Cincinnati, Ohio. 








Double Crank Press 


The large double-crank press shown 
was recently designed by the Niagara Ma- 
chine & Tool Works, Buffalo, N. Y. The 
bed, housings and arch are held together 
by means of four steel tie rods 5% in. in 
diameter, which are shrunk in place. The 
press is equipped with a combination 
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friction clutch and brake. The friction 
clutch is of the multiple-disk type, en- 
tirely incased. It is operated by four 
sets of steel toggles and links. The 
brake, which works in unison with the 
clutch, consists of two brake 
which are actuated by a pair of toggles. 
Provision is made for equalizing the pres- 
sure on the brake blocks in order to avoid 
transmitting it to the shaft bearings. 

The clutch can be started by a foot 
treadle actuating an automatic device 
which stops the press when the slide 
reaches the highest position. This de- 
vice can be thrown out of action, and the 
motion of the press controlled by means 
of a hand lever. The press measures 
72 in. between housings, and weighs 60,- 
000 pounds. 


levers, 








Revolution Counter 


The halftone shows a new type revolu- 
tion counter particularly easy to handle, 
being shaped somewhat like a revolver 
and -about the same size. The starting 
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and stopping of the counting mechanism 
are not dependent on the degree of pres- 
sure with which the spindle is held 
against a revolving shaft. The counting 
mechanism is started and stopped by the 
operation of a trigger, eliminating chance 
for the counting to begin too soon or too 
late. The spindle is held. against the 
shaft and revolves freely with it, but the 
counter remains at zero until the trigger 
pulled. The counting continues as 
long as the trigger is held, but stops the 
instant it is released. The figures, which 
are located in the head of the counter, 
can easily be seem and are quickly set 
back to zero. It counts forward whether 
the shaft is turning right or left. This 
counter is a recent product of the Amer- 
ican Ever Ready Co., 304 Hudson St., 
New York, N. Y. 


1S 








Oil Cup 


The illustration shows an oil cup which 
requires little explanation. 

The cover opens wide and is actuated 
by the spring and ball mechanism shown, 
The screw-driver slot on the inside makes 








Oit Cup 
it handy for screwing in or out of posi- 
tion. The size and number of threads 


per inch are embossed on each cover. 

This cup is made in a variety of sizes 
by the Wahlstrom Tool Co., 346 Carroll 
St., Brooklyn, N. Y. 








Self Closing Drill Chuck 


The Wahlstrom Tool Co., 346 Carroll 
St., Brooklyn, N. Y., has, after nearly ten 
years of experimenting in its own 
shop, placed on the market an auto- 
matic drill chuck made in two sizes. The 
smaller or -in. size holds drills from 
No. 50 to -in., and the 34-in. size will 


hold drills from No. 33 to %4-in., yet the 
diameter of the larger-size chuck is only 
2°< in., its length 3 in., making just a 
nice size for a man to grip easily. 

The chucks will not hold taper-shank 
tools, but will grip any straight-shank 
drill, reamer or other tool within their 
range, and tne tools may be inserted or 
removed without stopping the spindle. 
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The halftone shows a chuck, all but 
the closing spring, disassembled at the 
left. The middle chuck is shown holding 
a No, 33 drill, the chuck cap being re- 
moved to show the position of the jaws 
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Ohio, especially for railroad and similar 
heavy work. 

The cross-feed has eight changes and 
the tool head has automatic vertical feed, 
either up or down, varying from 0 to #s 

















SELF-CLOSING DRILL CHUCK 


and operating cams. The right-hand 
chuck shows a %-in. drill in place. These 
last two illustrations give an idea of the 
way the wide range of chuck jaws is 
obtained. Just back of each jaw is a 
sliding piece, which rides on its cam 
as the sleeve is turned backward, until 
the end of the cam is reached, when it 
is stopped by the shoulder, allowing the 
back of the jaw to slide from it directly 
onto the cam surface, so that each jaw 
has double the movement of the cam rise. 
Releasing the outer sleeve at any point 
allows a helical spring to rotate it in the 
opposite direction, locking the jaws on 
whatever is placed in them. 








Heavy 24-in. Shaper 


The halftone shows a 24-in. back- 
geared crank shaper recently developed 
by the Ohio Machine Tool Co., Kenton, 


in. The feed device is actuated by a 
tumbler movement, avoiding the use of 
springs. 

This machine has a keyseating ca- 
pacity up to 454 in., and motor drive can 
be attached to the back of the column. 








Making It Easy to Be Honest 
By JOHN R. GODFREY 


The editorial on page 414 brings out 
many important questions which are too 
often overlooked in considering the pat- 
ent situation. It is undoubtedly in line 
with modern thought, and radical changes 
in the patent laws are sure to be made 
within the next generation. 

As the matter stands at present, it is 
extremely difficult in many cases to be 
even decently honest, from an ethical 
point of view, regarding patent matters, 

















HEAVY 24-IN. BACK-GEARED CRANK 


SHAPER 





-flow of meat to his sausage cutter. 
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One builder, for example, patents the 
mechanism for providing a continuous 
As 
is usually the case, builders of other ma- 
chines in this line at once attempt to be- 
little the advantages of this and ignore 
it until customers, either directly or 
through agents, demand a similar provi- 
sion on their own machine. Then they 
set busy. 

As we'all pride ourselves on our in- 
genuity, if not originality, we do not at- 
tempt to arrange with the inventor of the 
device so as to use it on our machine, 
but set our designers to work, with in- 
structions to devise a means of accom- 
plishing the same result in some way 
which will not infringe the aforemen- 
tioned patent sufficiently to make it likely 
that suits will be entered. We had not 
previously thought of this or believed that 
it was at all necessary, but having the 
idea forced upon us, we try to take ad- 
vantage of the other fellow’s idea and 
only pay him in the hollow compliment 
of copying the device as closely as we 
dare. 


Just KEEPING WITHIN THE Law 


In one particular case which comes to 
mind, the copying was done very boldly 
and not denied, the excuse being that as 
the inventor’s attorney was foolish and 
ignorant enough to get a patent which de- 
pended upon certain combinations instead 
of on the basic idea, they were perfectly 
justified in omitting one feature of this 
combination’ and using practically the 
whole device without either credit or 
royalty. 

Even allowing, as pointed out in the 
editorial, that the invention itself, as well 
as its value, depend largely upon the 
community, the fact that we acknowledge 
a patent as a property right, and give it 
protection at this stage of the game, 
should make us more careful regarding 
the appropriation of ideas and devices 
without recognition of any kind. 

The idea of “getting around a patent” is 
not confined to the small and struggling 
manufacturer, being found in the larger 
shops as well. This indicates one of two 
things: Either we do not consider a pat- 
ent to be as much of a property right 
as we pretend when it happens to be our 
own, or we have extremely convenient 
and elastic consciences, which allow us to 
appropriate the other fellow’s idea and 
devices if it can be done in such a way 
as to avoid expensive lawsuits. Would 
it not be more ethical to acknowledge 
that a patent has a very wobbly title to 
being a property right than to attempt to 
uphold this idea at the same time we are 
trying to appropriate what we pretend to 
consider a property right of the other fel- 
low ? 


REVIVING AN OLD IDEA 


Would it not be a better plan from 
every point of view to do away with the 
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monopoly feature of our present patents, 
while at the same time strictly enforcing 
the inventor’s rights in. regard to it? 

This was advocated at least 25 years 
ago in the columns of the AMERICAN Ma- 
CHINIST, and the idea has recently been 
incorporated in various forms in some of 
the bills proposed before Congress. This 
is based upon the principle that the pro- 
tection which is supposed to accompany 
a patent grant is in return for the benefit 
the community may derive from the man- 
ufacture and use of the idea involved. 
The article by H. Ward Leonard, Vol, 33, 
Part 1, page 303, sets this out in forcible 
language and is well worth reading over 
again. 

Make every patent free to be used by 
anyone who is willing to pay the stipu- 
lated royalty, which can, if necessary, be 
determined by a patent court, but which 
would not be necessary in many cases. 
Make the patent broad and binding, so as 
‘to do away with this attempt to get 
around an idea or device, as is now all 
too common and which can hardly be 
called honest from the ethical point of 
view. 

A patent law of this kind would pre- 
vent patents which would benefit the com- 
munity from being unceremoniously 
shelved, as is now too often the case. 
If the inventor did not make use of them 
someone else would, and the industry, as 
well’as the community, would be bene- 
fited thereby: The inventor would be 
better off in nine cases out of ten, and 
the basic idea of the protection by patent 
would be carried out. 


A PossiIBLE OBJECTION 


The only serious objection which ap- 
pears on the surface is in the invention 
of a device, the presentation of whose 
advantages to the customer requires con- 
siderable missionary work. There might, 
however, be some arrangement whereby 
the pioneer manufacturer of a device of 
this kind, who invested heavily in the ex- 
ploitation, would pay a lower royalty than 
those who waited until he had created a 
market for the article. 

I am perfectly willing to admit that 
this has a Utopian flavor, and that there 
are probably many details which would 
have to be worked out in order to have 
the system run smoothly; but, to the best 
of my knowledge and belief, we have 
never secured any advance legislation in 
accord with the changing conditions, that 
has not developed many wrinkles which 
had to be ironed out before the plan was 
in smooth operation. 


CopyiInG OFTEN Costs MONEY 


This is only put forward as a sugges- 
tion, without any claim of originality and 
with the desire of providing a way where- 
by it will not be so difficult to be hon- 
est in the matter of patents as at pres- 
ent. People are very largely what con- 
ditions make them; just as the small 
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boy who fears a whipping when he 
breaks anything, very naturally learns to 
lie in order to avoid it. It seems well 
worth while trying to provide a way in 
which machine builders of all kinds, who 
must keep up with the procession or go 
out of business, can keep their machines 
uptodate without spending the time and 
effort which are now necessary and which 
too often end in an absolute copy of an- 
other man’s idea, and at a cost greater 
than a royalty might be. 

It is often a mighty good plan to try 


and put yourself in the other fellow’s - 


place and wonder if you would consider 
him exactly honest if he did some of the 
things you feel compelled to do in order 
to keep in business. We are not aiming 
to be angels, but are simply attempting 
to make it a little easier to be ordinarily 
decent. 





Combination Boring and 
Milling Cutter 
By ARTHUR MCNEIL 


Recently I had trouble with milling and 
boring iron castings which were very ir- 
regular, sandy and pitted on the surface. 
The parts had to be machined on a bor- 
ing and milling machine, and we started 
using ordinary milling and facing cut- 
ters. We found, however, that, owing 





COMBINATION BORING AND MILLING 
CUTTER 


to the bad surface of the castings, the 
cutters would not stand up and needed 
grinding several times for each piece 
machined. 

The line engraving shows a tool I made 
which solved the problem successfully— 
a threaded cast-iron disk A threaded to 
fit a taper shank B, and then cut away 
as shown at C. We inserted tool hold- 
ers taken from an Armstrong swivel-type 
tool holder. This gave us a cutter head 
with two swivel tools in it which could 
be taken out, ground and replaced in a 
few minutes. The tools were high-speed 
steel, 4x% in. section. The tools could 
also be swiveled so they were beyond 
the diameter of the disk C, thus forming 
a first-class boring head. When in the 
position D, they were used as a face- 
milling cutter. I can thus rough mill 
or bore the casting with this improved 
cutter. After roughing, we put in a Brown 
& Sharpe milling cutter and finished the 
job. 
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New PUuBLICATION 
WHAT TO READ ON BUSINESS. The 
ponens Book Bureau, New York, 

The extent of the literature on busi- 
ness management is realized from this 
book, which lists some 500 titles. There 
is an accompanying statement to the 
effect that 75 per cent. of the valuable 
books on the subject have been written 
within five years. 

Anyone looking for information on 
the subjects indexed will find this list 
of value, as a few lines of comment 
under each title express an opinion of 
the book and give a suggestion of its 
scope. The three general divisions are, 
General, Finance, and Accounting. Un- 
der the first are 8 subdivisions, under the 
second 15 and under the third, 10. 





PERSONAL 
W. H. Luhrs of the Murphy-Potter Co., 
Detroit, Mich., formerly their superinten- 
dent, has been assigned to the positien 
of works manager. 


Frank Salomon, president of the Otto 
Gas Engine Works, Philadelphia, Penn., 
who has been spending the past two 
months on a business trip in Germany, 
has just returned. 


W. H. Luhrs, for the past year su- 
perintendent of the Murphy-Potter Co., 
Detroit, Mich., has been appointed works 
manager of the foundries and machine 
shops of the entire plant. 


Peter Lowe, who was formerly man- 
ager of the cost department of the Kemp- 
smith Manufacturing Co., Milwaukee, 
Wis., has been recently appointed sales 
manager of the same company. 


J. Albert M. Robinson, until recently 
chief engineer of the Brown Portable 
Elevator Co., Chicago, IIl., has become 
hydraulic engineer with the American 
Well Works, of the same city. 


Reginald A. Wright, until recently chief 
draftsman of the Philadelphia & Reading 
Coal & Iron Co., has accepted a similar 
position in the hydraulic department of 
the Wellman-Seaver-Morgan Co., Cleve- 
land, Ohio. 


George E. Crofoot, a member of the 
drafting department of the Browning 
Engineering Co., Cleveland, Ohio, has 
accepted a position as instructor in the 
engineering department of the University 
of Pennsylvania. 

William L. Laib, for many years man- 
ager of the Hanna Engineering Works, 
Chicago, Ill., has joined the Reynolds 
Electric Flasher Mfg. Co., Chicago, IIl., 
with which he will act in the capacity of 
secretary and treasurer. 

Charles E. Carpenter has been ap- 
pointed general manager of Allied Ma- 
chinery Co., of America, with head- 
quarters in Paris. Mr. Carpenter suc- 
ceeds Captain C. L. Carden, who returns 
to the Government service. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 




















pleted plans and are receiving bids for a 2,300 lb. bar wrought-iron; Class 56, 62,500 


METAL WoRKING new plant to be built by the Walden Knife Ibs. medium steel bar; Class 57, about 60,- 
Co., Walden, N. Y. It will consist of 20 000 lb. medium bar-steel, for Brooklyn 


NEW ENGLAND STATES buildings, all of structural steel, brickand Navy Yard. Schedule 4839, Class 71, 
stone. ne Ape sheet erase: Class 72, 500 Ib. hard 
Watson, Frye & Co. has had plans com- > afin . y : sheet copper; ass 73, 780 ft. standard- 
pleted for a brass foundry, 40x50 ft., of MBE ng Bee py ew pg EB weight steel or wrought- -iron pipe, black, 
gg ge Fr a og a ae arch., Penn. Seunre Bldg., Philadelphia. for Brooklyn Navy Yard. 
The Athol Machine Co. has awarded a Penn., for the construction of a two- aaah 
contract for 2, new machine shop at story garage, 200x100 ft. The estimated SOUTHERN STATES 
(ated one a a, a The American Cast Iron Pipe Co., Bir- 
three stories. and is estimated to cost The Ex-Cel Motor Truck Co., James- mingham, Ala., will enlarge its factory in 
$50,000. The’ company manufactures Dure, N. J., has awarded contracts for North Birmingham. 
bench vices, grindstone frames, mechan- one ee ee A. a ti on hn The Ashworth-Crosshead Remetaling 
ics’ fine tools and hardware specialties. i ot —y SO 100 ft ‘The esti sieaal aaus Co. has been organized at Chattanooga, 
Stephen E. French is mgr. a. - oe St Tenn., by R. M. McNabb, Albert Ash- 
Work has been commenced on a 100x : — worth, and T. E. McLean. It is capital- 
60 ft. concrete block garage on South _ Bernard Katz, 100 Market St., Paterson, ized at $25,000. 
Main St., Attleboro, Mass., for Frank = J. will construct db pe story 2600. The Edwards Motor Car Co., Louisville, 
Capron. - ©1X40 e estimated cost is $ Ky., recently organized with a capitai 
,. J. & E. R. Legg, 40 Geneva St., Bos- The Spicer Mfg. Co., Plainfield, N. J., is stock of $2,000,000, has taken over the 
ton. Mass., have awarded a contract at having plans prepared by Day & Zim- motor truck plant of the Longest Bros. 
approximately $10,000 to build a one- M™merman, archs., 608 Chestnut St., Phila~ Co., and will enlarge it. C. G. Stoddard 
story garage 110x52 ft.. on Geneva Ave. delphia, Penn., for the construction of a and H. J. Edwards, New York, are int- 
Dorchester. James T. Ball, 11 Wareham ©ne-story machine shop, 50x100 ft. The erested. 
estimated Cost is $25,000. The Louisville Brazing & Machine Co. 


St., Boston, is arch. Aen > 
Dr. Henry S. Paige, Springfield, Mass., The Keystone Driller Co., Beaver Falls, 418 East Jefferson St., Louisville, Ky. 
has organized a company to build a 50x80 Wenn., will soon begin the construction of will enlarge its welding shop following 
ft.. one-story brick garage in the rear of tWo new buildings at its plant to cost ap- incorporation. John C. Krepper is pres 
his residence at 17 South Prospect St. proximately $40,000. : 
James C. Doran & Sons, manufacturers The Carnegie Steel Co., is planning im- MIDDLE WEST 


f metal novelties, Providence, R.1., have Provements at its Clairton Steel Works, ate elec : } ; 
aws “dl vd ac yntract for the construction of Clairton, Penn., to cost $500,000. The im- : rhe bah neh and tool plant of the Du 
awarded a contri f rovements will lude 9 60- “ Charme Co., Cambridge, Ohio, has been 
a nine-story factory. Monks & Johnson, yrovements will include two 60-ton open taken over’ by the § - Tool C 
7 Water St., Boston, Mass., are engrs 1earth furnaces, charging machinery, b > © superior 100 oO. 
7 Wa St., ‘ » Mass., é ers. casting pits, cranes and gas-producing !™provements to the plant will be made. 

The Electric Cable Co. will build a new plants 5 
factory at Bridgeport, Conn., for the sesame: ; . s The National Machine Tool Co., Cin- 
manufacture of lead presses, and fo! The Erie Car Works, 17th and Raspberry cinnati, Ohio, will erect a one and two- 
braiding, stranding and testing rubber Sts., Erie, Penn., has had plans and spec-_ story factory on Spring Grove Ave. The 
covered wire ifications prepared for the erection of an building will be of brick and concrete. 

‘ = Fs : : additional building to its ane It will Cost $50,000. 
Plans have been revised and new esti- be of brick and steel and will cost $8000. 


mates are being received for the factory The city of Erie. Pe * ee The Cleveland Ry. Co., 4369 West 25th 
to be erected for the Whitney Manufac- ae city oO rie, Penn., is to have a_ gt., Cleveland, Ohio. is building a $12,000 
municipal garage which will house the car shop addition. Noted Sept. 19. 


turing Co., manufacturer of machinery, . ~r 4 
New police patrol, fire chief’s outfit and park 


artford, Conn. William A. Boring, : : 
yart ye * Bom g The plans provide for a #nd_ street equipment of motor vehicles The J. A. Wigmore Co., 1830 East 13th 
building '50x180 ft., two stories high, of for the city. Plans have been prepared St., Cleveland, Ohio, auto garage and re- 
steel and concrete fire-proof constru¢ tion. for the construction of a one-story fire- pair shop, is erecting a new $30,000 garage 
Noted Sept. 5. proof building. Noted Aug. 1. 
Plans are being prepared for the con- Corrigan, McKinney & Co., Cleveland, 
MIDDLE ATLANTIC STATES struction of a one-story brick and con- Ohio, will erect a large rail mill in connec- 
crete garage on the site at 1700-06 Cad- i 
: aie a” Wadbadeiuie ie tion with their two blast furnaces in the 
Bids are being received by W. J. Aben- watader & , lladeipnNia, enn. river valley. 
1aus. arch., 119 State St., Albany, N. Y., E. K. Rhoades, 2228 Tioga St., Phila- . 
ha ( ; 7 The Allyne-Ryan Foundry Co., 9006 


for the construction of a one-story gar- delphia, Penn., has awarded a contract , = fle 
age, 20x20 ft., for Louis Schipp, 314 Cen+s for the construction of a one-story gar- Aetna Rd., Cleveland, Ohio, has awarded 
: . contracts for the erection of a new foun- 


tral Ave. The estimated cost is $1000. age, 30x13 ft . “ost $38 . = 
Henry Childs, Ocean Parkway, Brook- Plans are being prepared by Charles dry, to cost $38,000. Noted Aug. 15. 

Ivn, N. Y., has had plans completed for Balderston, arch., Philadelphia, Penn., The City Brass Foundry Co., 5323-27 

the construction of a one-story garage, for a two-story brick and concrete garage St. Clair Ave., Cleveland, Ohio, has award- 

19x20 ft. The estimated cost is $2000. 83x114 ft., located at 20th St. and Indiana ed contracts for the erection of a large 
The Continental Motor Co., Ellicott Sq. AvVe-, for the Freihofer Baking Co. machine shop to cost $12,000. 

Bldg., Buffalo, N. Y., has leased a plant J. R. Sterrepp, Pittsburgh, Penn., has The Co-operative Stove Co., Cleveland, 


and will equip it with machinery for the been granted a permit to erect a one-story j > > 7 
manufacture of automobiles and motor’ brick garage on Aylesboro Ave., at an ica af a tae dition. for the ereo- 
trucks. Frank V. Whyland, is gen. mgr. estimated cost of $3000. . 74 . 

The Niagara Gasoline Motor Co., of Official announcement has been made The Glauber Brass Co., Cleveland, Ohio, 
Buffalo, N. Y., has acquired a site and will that the rolling mill department of the maker of brass fauce ts, cocks, etc., will 
immediately erect a new large plant for Shenango Iron & Steel Co., of Wheatland, add and equip a two story addition to its 
the manufacture of gasoline engines at Penn., will resume operations after an Present plant. 


Dunkirk, N. Y. Noted Aug. 8 idleness of five years. The Pillod Co., Swanton, Ohio, manu- 
The American-La France Fire Engine Bids were received Sept. 14, by the Bu- turer of Baker locomotive valve gears, 
Co., Elmira, N. Y., has had plans com- reau of Yards and Docks, Navy Dept., is building an addition to its plant, to 
eae = work, will salioael has - Washington, D. C., for the construction of double the output. 
new addition. The contract has been a garage at the Washington Navy Yard. ; 
awarded for astructure 100x25 ft., the cost Bids ae be received i follows by the , The American Auto Eqtipment Co 
of which is estimated at $10,000 Paymaster-General, Chief of the Bureau Toledo, Ohio, makers of auto trimings, will 
: erect a large new factory and will be in 


Bids are being received by S. W. Cassi- of Supplies and Accounts, Navy Dept., 


Herki- Washington, D. C.:—Oct. 8; Schedule 4833: ‘he market for new tools, etc. 


dy, arch., Herkimer Bank Bldg., Y ; 
iner, N. ¥., for the construction of aone- For Brooklyn Navy Yard, Class 31, one The Youngstown Foundry & Machine 
story garage, 26x26 ft., for C. S. Milling- motor-drive, screw-cutting, back-geared, Co., Youngstown, Ohio, has awarded the 
ton, 207 North Prospect St. The esti- extension gap lathe; Class 32, one motor- contract for the erection of a new ma- 
mated cost is $2500. driven; tool-room lathe; Class 33, one chine shop, 200x60 ft., of steel. 


motor-driven tool-room lathe; Class 34, 
The Crane Co., Indianapolis,-Ind., has 


The Central New England R.R. is hav- cond ate , eth iniaees Sallie 
one motor- ‘ive co oO - oO o>; : > 
——— ee a permit for the construction of a $20,000 


ing plans prepared for the construction Cl 35 t iri 30-1 dial 

of repairshops anda roundhouse at High- ass 35, one motor-driven 30-in. radia _° bp > - — 

ad N. Y PT he shops now at Hartford drill; Class 36, one motor-driven, | 16-in., siory warehouse at Market and. Missouri 

and Danbury, Conn., will be consolidated high-speed sensitive drill; Class 37, one Sts . . 

at Highland. The estimated cost is $2,- motor-driven universal milling machine; 

000,000. W. J. Backes, Hartford, Conn., Class 38, one motor-driven double emery The H. J. Martin Forging Co., 510 South 

is ch. engr. + mpg he — one aeee-Srsven, por Harden Ave., Indianapolis, Ind., is having 
= . ~ , . able, cy der-b ac e; é o e anna renare for > erec “ 
The Crucible Steel Co. of America, USS N ety Y Or Sch aoe dant Class lans prepared for the erection of a forg 
> Baas some eo an mihhaan ‘ - S. S. NOW ork. schedule 4504, ass ing plant. The building will be one-story, 

Pittsburgh, Penn., has purchased land 41 767 sa.f alvs sd steel-wire . . s 

on the shores of Lake nondaga, near ftir ae aa. 6050 Ibe i + +» - ~" 60x110 ft., of brick and steel. 

— —  — 2 _~ ee ee ing; Class 42, 6,95 ». galvanized shee a ; : 

Sy ret use, N. Y., and will build a steel plant steel: Class 43. 16,200 lb. galvanized cor- W. E. Elder, Indianapolis, Ind., will 
yn the site rugated sheet steel, and 96 lin.ft., gal- erecta garage. The building will be one- 


Washing- story, 135x95 ft Cc. W. Doll & Co., 17 


Tracy, Swartwort & Litchfield, archs., vanized corrugated roofing, for 
Bldg., Indianapolis, are archs. 


244 Fifth Ave., New York City, have com- ton Navy Yard Schedule 4837, Class 55, Aetna 


September 26, 1912 


George Wingerter, Rushville, Ind., will 
erect a two-story garage to cost $9000. 

The Studebaker Co., South Bend, Ind., 
will erect forge shops, one-story 65x400 
ft., of brick and steel. 

The Detroit Pressed Steel Co., Detroit, 
Mich., contemplates the erection of a 
100x200 ft. one-story addition to its pre- 
sent plant. Work will commence soon. 

The Holly Manufacturing Co., manu- 
facturers of pumping machines, Detroit, 


Mich., has let the contract for an addition 
to its factory building on Ravena St., 
Detroit. 


The Packard Motor Car Co., manufac- 
turer of automobiles, Detroit, Mich., is 
erecting a new factory building at its 
plant on Harper St. and the Boulevard. 

The Detroit Copper & Brass Co., De- 
troit, Mich., has let the general contract 
for the erection of a one-story foundry 
building on Clark Ave. Cost $20,000. 

The Hudson Motor Car Co., Detroit, 
Mich., has let the mason and concrete con- 
tract for the erection of a new fireproof 
factory building on Jefferson Ave. Cost 
$50,000. Noted Sept. 5. 

The Peninsular Steel C 
troit, Mich., will erect a factory, 
ft. 

S. S. Tanner, 
erect a garage. 
’ M. J. Roltson, 
Chicago, Ill., will 
$5000. The building 
26x47. 

J. A. 
cago, Ill., 
The building will be 
of brick. 


astings Co., De- 
235x100 
will 


Bloomington, IIl., 


5933 West Superior Ave., 


erect a garage to cost 
will be 24 stories, 


9 South La Salle St., Chi- 
to cost $8500. 
48x 120 ft. 


Johnson, 
will erect a garage 
one-story, 


The Page Boiler Works, 815 Larrabee 
St., Chicago, Ill., will erect a boiler shop 
addition to cost $6000. The building will 
be one-story, 22x91 ft. of brick. 

Daly Bros., 2234 North California Ave., 
Chicago, Ill., will erect a garage. O. 
Rundle, 2035 Rice St., Chicago, is arch. 


The Harvard Electric Co., 523 West Van 
Buren St Chicago, lil., will ask for bids 
for the construction of an addition. The 
building will be two stories, 70x125 ft. of 
brick 

G. F. Marchant, 219 North Elizabeth 
St., Chicago, Ill., will erect a machine 
shop, one story, 93x100 ft. F. E. David- 
son, 53 West Jackson Blvd., Chicago, is 
arch. 

H. V. Edwards, Greenville, Ill., will 
erecta garage. The building will be one- 
story, 60x90 [ft., of concrete. 

E. C. Craig, Mattoon, Ill., will erect a 


Peoria, Ill., 


Hewitt & Emerson, 


garage 
preparing the plans. 


archs., are 


The Coddington Engineering Co., Mil- 
waukee, Wis., is having a 50x90 ft. brick 
garage erected at Lisbon. Avenue and 


Twenty-fifth St., at an estimated cost of 


$9,000. 
The 
Wis., 
company 
chines. 


Barlow & Seelig 

is erecting a factory 
manufactures 

Noted Apr. 25. 


Ripon 
The 
ma- 


Mfg. Co. 
304x64 ft. 
washing 


WEsT THE MISSISSIPPI 

The News Mfg. Co., Des Moines, Iowa, 
makers of water heaters, has leased a site 
at Murphy St. between 10th and 11th 
Aves., and will erect a factory. E. N 
Baty is_interested. 

The F. E Murphy Automobile Co 
Minneapolis, Minn will soon construct 
a garage and salesroom at Thirteenth St 


OF 


and Hennepin Ave., costing in the neigh- 
borhood of $60,000 Noted Aug. 15 

H. J. Quigley, Morris, Minn., will erect 
a concrete block garage, 50x100 ft 

The North Dakota Metal Culvert Co 
Fargo, N. D., has awarded the contract 
for the construction of an addition, 40x86 
to its factory. 

The United States Irrigators’ Co., Great 
Falls, Mont has awarded the contract 
for the construction of its plant. The 
concern manufactures a patent water 


measuring device Noted Sept. 12. 
The American Smelting & Refining Co 
is planning to enlarge its smelter at East 


Helena, Mont. Walter T. Page is mgr., 
Omaha, Neb. 

The Lewis Automobile Co., St. Louis, 
Mo., has been incorporated with a capital 
of $26, 000, and will equip a garage and gen- 
eral repair shop. D. P. Lewis is inter- 
ested. 

Fire Sept. 7, damaged the plant of the 
John C. Kupferle Foundry Co., First 
and Wright Sts., St. Louis, Mo. Loss, 
$50,000 

The Duff-McNey Foundry & Machine 


Tex., has awarded the con- 


Temple, 


AMERICAN MACHINIST 


tract for the construction of a new foun- 


dry. 
J.J. Skinner and C. G. Vaughn, of Phil- 
adelphia, Penn., and others, have se- 


secured options on iron ore lands in East 
Texas and plan to erect a steel plant at 
Texarkana, Tex 

The Baker Rail Joint Co. Oklahoma 
City, Okla., has had plans prepared for 
the erection of a plant for the manufac- 
ture of a patented rail joint k 
Baker is pres. 

WESTERN STATES 

The Astoria Iron Works, Seattle, Wash 
plans to erect a new plant adjoining the 
poor farm at Seattle. John Fox is pres. 

The Tacoma Smelting Co., Tacoma, 
Wash., plans to make extensive improve- 
ments to its plant The estimated cost 
is $300,000. 

The Toppenish Iron Works, 
Wash., is planning the erection of a 
plant J. C. Lockett is interested. 

The garage of Robinson & Courser, 266 
Eleventh St Portland, Ore was des- 
troyed by fire, causing a loss of $30,000 


J. L. Travers, El Centro, Calif., has com- 
pleted plans and will soon begin the erec- 
tion of a commercial garage and repair 
plant at Sixth and State Sts., El Centro 

Plans are being prepared for the con- 
struction of a reinforced concrete car barn 
on South Garey Ave., Pomona, Calif., for 


’ 


Toppenish, 
new 


the Pacific Electric Ry. It will be 100x130 
ft. 

W. J. Wenchill, San Diego, Calif has 
purchased a site on 13th St., San Diego 
and will erect a commercial garage and 
machine shop 

Paul Bancroft, San Francisco, Calif., is 
planning the erection of a commercial 
garage and repair plant on the corner ol 
Van Ness Ave. and Sutter St., San Fran- 
cisco, to cost $90,000. MacDonald & Ap- 
plegarth, archs., Call Bldg., San Francis- 
co, are preparing plans. 

Ward & Blohme, Alaska Commercial 


Calif., are preparing 
a three-story 
Farrell St., 


cost 18 


Bldg., San Francisco, 
plans for the construction of 
garage on Van Ness and O’ 
San Francisco. The estimated 
$80,000 

The Judson Wheeler Co., San Francisco, 
Calif., has awarded the contract for the 
construction of a two-story reinforced 
concrete garage on Taylor St The esti- 


mated cost is $26,669 

The Norviel-Compton Scraper Works 
now loacted at Pixley, Calif., are planning 
the erection of a larger plant at Tulare, 
Calif 

CANADA 

The Sherbrooke [Iron W orks, Ltd 
Sherbrooke Qu will add three new 
buildings to its plant, a one-story foun- 


dry, 120x96 ft. a boiler shop 60x40 anda 
machine shop 120x96 [t. 
The Galt Brass Co., Galt Ont., will erect 


a factory for the manufacture of plumb- 


ers’ supplies 

The Jackson Motor Car Co., Jackson 
Mich., contemplates erecting a branch 
factory at Hamilton, Ont., to cost ap- 


proximately $200,000. 

Machinery will be 
factory to be erected by the 
Bolt & Screw Co., Owen Sound, 
will be one-story, of concrete and 
construction, 83x220 ft. 

James MacLean & Sons will erect a new 
automobile factory at Renfrew, Ont., to 
cost $10,000. It will be one-story, 52x100 ft 

The Canadian Northern Co. will erect 
shops at Leaside, near Toronto, Ont., fo! 
locomotive building and repair work. 
It willemploy 700 or 800 men. 


required for the new 
Norther 
Ont It 
steel 


The Hupp Motor Co., Detroit, Mich 
will erect a factory at Windsor, Ont., to 
cost $10,000 It will be of galvanized iron 


construction with sheet metal roofing, 


one-story, 50x110 ft. 


Fire Sept. 16, destroyed the plant of the 
Nelson Hardware Co., Sand St., Windsor, 
Ont Loss $10,000 

The Garmont Traction Plow Co., 
Springfield, Ohio, contemplates estab- 
lishing a Canadian branch at Moose Jaw, 
Sask 

A new machine shop and foundry to 
cost $60,000 will be erected by the Wes- 
tern Fourdry & Machine Co., Edmonton, 
Alta It will be of brick and steel con- 
struction, 75x200 ft. 

Fire Sept. 13, destroyed the plant of 


the Paterson Mfg. Co., manufacturer of 


roofing material, St. Boniface, Man 
Loss $100,000 
The Grigg Mfg. Co., Minneapolis, Minn., 


~] 
~ 


will erect a branch factory at East Kild- 
onan, Man., for the manufacture of farm 
imple me nts It will cost about $100,000 
Noted July 25 

Fire Sept. 15, destroyed the machine 
shop of Edward Allen on Water St. Yar- 
mouth, N. S Loss $2500 








New INCORPORATIONS 


METAL WORKING 


The following companies have been 
incorporated to manufacture 

The Palmer Electric & Mfg. Co., Kittery 
Maine; manufacture, buy, sell and deal 
in electrical apparatus Capital $500,000 
H. Mitchell is Treas. H.A. Paul, Kittery 


Speedometer Co., Portland 
and cyclometers 


Reliance 
Maine; speedometers 
Capital $100,000 Incorporators: Charles 
N Drummond, G. M. Horne, Wadleigh 


B. Drummond, Portland, Maine 


The Q.-C. Storage Battery Co., In« 
Boro Brooklyn N. Y.; storage batteries 
Capital $2000 Incorporators: A . Frie- 
denberg, 38 Park Row, New York, Leo- 


eee Friedenburg, 36 Beaver St., New 
‘ork, and R. W. Vicarey, 79 Lexington 
Ave Boro. Brooklyn, N Y 

Indirect Vibration Cleaning & Mfg. Co., 
Boro. manhatsan, N machines for 
cleaning fabrics. Capital $250,000. In- 
corporators B. Tillinghast, Orange 
N. J., C. Hibson, F H. Pattersoh, New 
York 

The 20th Century Steel Co., Camden 
N. J steel and iron products. Capital 
225,000 Incorporators: E. H. Sterner 
W. P. Felix, S. Hassell, J. E. Spotts, J. A 
Schultz, Williamsport, Penn. 

The Kosmak Electrical Co., Jersey City 


J.; electrical appliances Capital $10,- 


000. Incorporators: John R. Mack, Char- 
les G. Cubit, and Walter Kosinski 

A. B.G. Novelty & Mfg. Co., Jersey City 

J.; cast white metal novelties, smal! 

hardware et« Capital $25,000. Incor- 
porators 'W. R. Armstrong, Jersey City 
E. L. Bates, G. C. Gillan, New York. 

The Smith Nut Lock Co., 142 Market St 
Newark, N. J nut locks, etc. Capital 


Rose, M. A 
Newark 


Incorporators: W. H. 
Heintl, C. C. Benfer 


$100,000 
Smith, J 
N. « 


John R Price, Inc Newark, N. J 
gasoline engines, machinery, etc Capi- 
tal $100,000 Incorporators: J. R. Price 


G. W. Knorr, H. E. Price, Newark, N 
The Salvation Match Sales Co., Passai« 
N.d match making machinery Capital 


S. Corbin ke 


100,000 : 
t, all of 179 Pas- 


KF. Hackett, 


Incorporators 
Robert D. Ken 
J 


saic St., Passaic, N 
The Federal Motor Supply Co., Cincin- 
nati, Ohio: automobiles, motor boats and 


$250,000 
Schmitt 
I 


same Capital 


supplies for the 
Platt, E. C. 


Incorporators: G. W 


R. L. Dollings, A. M. Draddy and M 
Platt 

The Morrow-Ulrich-Maxwell Co., Cleve- 
land, Ohio; envelope sealing device and 
other office appliances Incorporators 
R. H. Morrow *. Ulric h, F. A. Max- 
well, L. R. Landfear and Rose Gaberdeil 

The White Iron Works, Cleveland 
Ohio; structural and ornamental iron and 
brass Capital $15,000 Incorporators 
Cc. S. White, C. N. White, Robert Cresser 
J. K. Lee and A. H. Mennich. 

The Howard Shipyards & Dock Co 
Jeffersonville, Ind steel barges for the 
coal trade Capital $800,000. Incorpora- 
tors: E. J. Howard, Clyde Howard, and 
J. H. Armstrong 

The Motor Patents Co., Detroit, Mich 


machinery and mechanical devices. Cap- 
ital $10,000 Incorporators: J. W Dyar 
Sherman L. Depew, and Earl W. McGoo- 
kin. 

The Traveler Motor Car Co., Detroit 
Mich automobiles and accessories In- 
corporators: W. J. Mcintyre, Joseph P 
Mcintyre, Joseph P. Lavinge, and William 


L. Kenfield. 
Benton Motor 
automobiles and 
$65,000 Incorporators 
Cantrell, A. H. Fraunfelder, 
Model Mowing Machine Co 
agricultural implements. 
000 Incorporators: G. A. 

Olsen, E. A. Larson, 
Modern Button & Machine Co., Chicago 

Ill. Capital $25,000. Incorporators: 

Friedman, W. Ader, E. J. Adar. 

» Kraetzer Co., Chicago, Ill.: wool treating 

and drying machinery Capital $25,000 

Incorporators: H. Gibson, Chicago, Ill, 


Car Co., Benton, Il 
accessories. Capital 
H. Stotlar, W. 8S 
Benton. 
Chicago, Ill 
Capital $250,- 
Graydon, W. I 
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Metzger-Herrington Argo Co., Chicago, 
Ill.; automobiles, motors and vehicles. 
Capital $50,000. Incorporators: C. J. 
Metzger, B. F. Brady, R. A. Herrington, 
Chicago. 

Illinois Coin Controlled Locker Co., 
Chicago, Ill.; lockers. Capital $1000. In- 
corporators: Z. W. Moses, E. H. Vivian, 
N. D. Sanger, Dixon & Dixon, Dixon, Ill. 





GENERAL MANUFACTURING 


NEW ENGLAND STATES 

A contract has been awarded for a new 
mill to be erected for the Foster Mfg. 
Co., manufacturers of toothpicks, at Oak- 
land, Maine. The main building will be 
two stories, 80x160 ft., and there will be a 
storehouse 80x80 ft. and a boiler house 
48x48 ft. 

Fire Sept. 16, destroyed the sawmill of 
the Carleton Canoe Co., Old Town, Me. 
Loss $20,000. 

William P. M. Braun, Philadelphia, 
Penn., has purchased a site at Portland, 
Maine, and will build a factory for the 
manufacture of towels. 

Construction will be started this month 
on a new factory for the Springvale Shoe 
Works, at Springvale, Maine. The plant 
will employ 600 workers. Noted July 18. 

The plant of the Avery Chemical Co. 
at Littleton, N. H., has been purchased 
by C. E. Spear, who will remodel it for 
the manufacture of patent locking cement 
blecks. 

The New England Towel & Coat Supply 
Co., 7 Sears St., Boston, Mass., is building 
a five-story and basement laundry, 70x120 
ft., estimated to eost $100,000. Warren & 
Gerrish, Boston, are archs. 

Kendall, Taylor & Co., archs., have com- 
pleted plans for a factory to be built at 
Atlantic Ave. and Storer St., Boston, 
Mass., for the Samuel Ward Co., manufac- 
turer of stationery. 

F. W. Bird & Co., Wal 
awarded the contract for 
of a paper box factory at East Walpole. 
The building will be four stories, 80x200 
ft. Charles T. Main, 201 Devonshire St., 
Boston, Mass., is arch. 

The Newton Paper Co., Holyoke, Mass., 
will build an addition 50x100 ft., to con- 
tain an engine room, condenser room and 
boiler room. 

The Samson Laundry Co. has awarded 
a contract to construct a two-story laun- 
dry, 40x110 ft., at Newburyport, Mass. 
John O. DeWolfe,' Boston, is arch. 

The Potter Knitting Co., 216 Worthing- 
ton St., Springfield, Mass., has bought a 
site at South Main St. and Pecousic Blvd., 
and will build a five-story mill, 183x60 ft. 
Clifford B. Potter is pres. 

An electrical laboratory building, 75x 
100 ft., three stories, of brick and steel, 
will be built at the Sheffield Scientific 
School of Yale University, New Haven, 
Conn. Estimated cost, $75,000. 


ole, Mass., has 
he construction 


ATLANTIC STATES 


Plans are being prepared by Day & 
Zimmerman, archs., 608 Chestnut St., 
Philadelphia, Penn., for a manufacturing 
slant for the Ox Fibre Brush Co., New 

ork, N. Y., which will be builtin Albany. 

Fire on Sept. 12, destroyed the plant of 
the Eagle Paper Box Co. at 860 Flushing 
Ave., Brooklyn, N. Y. Loss, $10,000. 

John C. Wiarda & Co., manufacturer of 
chemicals and acids, 259 Green St., Brook- 
lyn, N. Y., has had plans prepared for the 
rebuilding of its plant at Front, Pollock 
and Webster Sts. The plant will consist 
of ten buildings, including an office buil- 
ding, 50x50 ft.; three storage buildings, 
50x100 ft.; shop, 50x100 ft.; boiler house, 
38x50 ft.; foundry, 50x100 ft.; stable, 
30x80 ft.; acid works, 50x100 ft., and com.- 
bustible shop, 50x39 ft. A Ulbrick, 373 
Fulton St., is the arch. 

The Fleischman Malting Co., Buffalo, 
¥. Y., is completing plans for a two-story 
addition to be made to its malting plant 
at Niagara and Albany Sts. A. M. Cur- 
tiss, Chamber of Commerce Bldg., is Gen. 
mer. 


MIDDLE 


Cc. H. A. Wannenwetch & Co., archs., 
Buffalo, N. Y., have prepared plans and 
are taking bids for a grain elevator, 


42x50 ft., four stories, and 40x40 ft., one 

story, to be erected by Wollenberg Bros., 

at Goodyear Ave. and New York Central 
«Be 


The Cyphers Incubator Co., Buffalo, N. 
Y., whose plant was recently destroyed by 
fire, has purchased a new site and is hav- 
ing plans prepared for a manufacturing 
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building, which it will erect at once. 
Noted Aug. 22. 

The Fulton County Silk Mills, Glovers- 
ville, N. Y., has awarded a contract for 
the construction of an addition two stories 
high, 45x50 ft., to its plant. 

Bids are now being received by Wallis 
& Goodwillie, archs., 346 Fourth Ave. 
New York, N. Y., for the construction o 
a three-story factory, 73x99 ft., for H. J. 
Heinz & Co., preservers, 256 West St. 

The Imperial Textile Co., Utica, N. Y., 
pan purchased a site at Washington Mills, 
N. , and will build a two-story factory, 
80x50 ft. 

The Newark Cork Works, Newark, N. J., 
has nad pene prepared by John G. Brown, 
arch., itherspoon Bldg., Philadelphia, 
Penn., for the construction of a three- 
story factory, 90x50 ft. 

The Seton Leather Co., Newark, N. J. 
will erect an extension to its plant, 45x50 
ft., costing $9000. Edward Grant is 
the arch. 

Fire, Sept. 16, destroyed the main build- 
ingfof the Kervin Window Glass Co., El- 
dred, Penn. Loss, $15,000. 

Fire on Sept. 16, destroyed the shirt 
factory of Jacob Gerhardt & Co., Hazel- 
ton, Penn. Loss, $35,000. 

The Berg Distilling Co., Philadelphia, 
Penn., has awarded a contract at $15,000. 
for the construction of a two-story fac- 
tory, 42x60 ft., with wings, 85x50 ft. and 


16x63 ft. It will be erected at Swanson 
and Tasker Sts. Noted June 13. 
Fire, Sept. 11, destroyed the canning 


at Fleming's 


factory of Smith & Berkel 
Loss, $9,- 


Landing, near Aberdeen, d. 
000. 


The Alexander-Milburn Co., 505 West 
Lombard St., Baltimore, Md., will oaulp 
and install machinery at 1420-1426 ° 
Lombard St., as additional plant for the 
manufacture of acetylene gas illuminat- 
ing and drilling apparatus. 

The Maryland Fire Brick Co., Harwood, 
Md., is having plans prepared by the L. E. 
Rogers Engineering Co., Chicago, IIL., 
for the construction of a new plant. It 
will consist of a pan building, one story 
high, 50x100 ft.; a pulverizing building, 
one story high, 80x40 ft.; a machine shop. 
two stories high, 80x48 ft.; a repair shop, 
one story high, 115x30 ft.; a kiln, 150x30 
ft., and a one-story pattern shop. S. B. 
Kanowitz, Greensburg, Penn., is pres. 

The International Cotton Mills Co., 
Woodbury, Md., has awarded a contract 
for the construction of a six-story addi- 
tion to its plant. It will be 360x60 ft., of 
reinforced concrete construction. 


SOUTHERN STATES 


Fire Sept. 13, destroyed the sawmill of 
the Richmond Cedar Works at Holly, W. 
Va. Loss $100,000. 

Fire Sept. 17, destroyed the plant of the 
Stewart Vehicle Works, Martinsburg, 
W. Va. Loss $150,000. 

The Stewert Vehicle Co. will rebuild its 
plant at Martinsburg, W. Va., which was 
recently burned at a loss of $175,000. 

J. Elwood Cox, High Point, N. C., has 
leased a site at Asheville, N. C. and will 
erect a plant for the manufacture of 
shuttle blocks. 

The Barringer Mfg. Co., Charlotte, N. 
C., will erect an addition and install 3,000 
new spindles. 

The Mary-Leila Cotton Mills, Greens- 
boro, Ga., has plans completed for a new 
weave shed, 255x100 ft., and will add 6000 
spindles and 150 looms to its equipment. 

Fire Sept. 11, destroyed the boat factory 
of the Elmgren Boat Works, Thunderbolt, 
Ga. Loss $9500. 

C. E. James is organizing a company at 
Chattanooga, Tenn., for the erection of 
a hosiery mill at an estimated cost of 
$100,000. Samuel McCracken will be the 
active head of the concern. 

Fire Sept. 17, destroyed the mill and ele- 
vator of the Tennessee Milling Co. at Es- 
till Springs, Tenn. Loss $875,000. 

A. 8. J. Davis has been elected presi- 
dent of the Modern Tiling & Mfg. Co., 
Knoxville, Tenn., which will manufacture 
artificial flooring and other clay products. 
Paul Felix will be superintendent and in 
charge of machinery purchases. Noted 
Aug. 29. , 

The Walker Medicated Soap Co., Ar- 
cade Bldg., Nashville, Tenn., will estab- 
lish a factory in that city. The initial 
capacity of the plant will be 5000 pounds 
a week. 

The flour mill of C. B. Carden, Fords- 
ville, Ky., was burned September 12. 
Loss $10,000. 

The Modes Glass Co., Frankfort, Ky., is 
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to be reorganized and the factory en- 
larged. 

G. E. Rex, Island, Ky., is having plane 
drawn for a 30-barrel flour mill by L. R. 
Veatch, Louisville, Ky., who will erect 
the mill and purchase all of the machinery 
except power Senepnens. which will be 
ordered direct by the owner. 

The Independent Ice & Coal Co., 20th 
and Howard Sts., Louisville, Ky., is build- 
ing a cold storage warehouse which will 
require the installation of a large freight 
elevator. 


MIDDLE WEST 


The Alliance Fertilizer Mfg. Co., Alli- 
ance, Ohio, maker of fertilizers for land, 
has doubled its capital and will make im- 
provements to its mechanical equipment. 

S. Korach & Co., cloak manufacturers, 
Cleveland, Ohio, will erect a new factory, 
two stories, 130x160 ft. 

The Crummer Products Co., Cleveland 
Ohio, manufacturer ofs dressings, will 
erect a new factory, two stories high. 

The Sherwin-Williams Co., of 605-11 
Mahoning Ave., Cleveland, Ohio, manu- 
facturers of paints and varnishes, is build- 
ing a $10,000 addition. 

The Hartman Provision Co., 3187 West 
65th St., Cleveland, Ohio, is building, a 
new $18,000 slaughter house. 

The Cleveland Worsted Mills Co., Cleve- 
land, Ohio, has started work on the con- 
struction of a building 160x60 ft., to be 
used for its burling and mending depart- 
ment. 

The Central Tablet Co., Columbus, 
Ohio, is receiving bids for the erection of 
a two-story brick factory, 42x130 ft. 

The Burley & Winter Pottery Co., 
Crooksville, Ohio, will build a large fire- 
proof addition to its plant. 

The Showers Furniture Co., Blooming- 
ton, Ind., will rebuild its sawmill recently 
destroyed by fire. It will be one and two 
stories, 40x90 ft., of brick. 

Fire Sept. 13, destroyed the King Pin 
Feed Mill, Terre Haute, Ind. Loss $1000. 

J. A. Peters, 200 Dix Ave., Detroit 
Mich., will erect a saumae factory to cos 
$15,000. C. N. Steeneck, 127 icester 
Court, Detroit, is arch. 

The Kelsey Wheel Co., Detroit, Mich., 
manufacturer of automobile wheels, has 
increased its capital from $500,000 to $1,- 

The Welded Steel Barrel Corporation, 
Detroit, Mich., will erect a new factory, 
80x300 ft., of reinforced concrete. 

The Hayes Mfg. Co., manufacturer of 
auto parts, Detroit, Mich., has increased 
its capital from $500,000 to $750,000. 

The W. H. Hill Co., manufacturing 
chemists, Detroit, Mich., has let the con- 
tract for a new brick factory building 
on Cass and Selden Ave., Detroit. 

The boat factory of Trombley & Cash, 
Saginaw, Mich., was‘destroyed by fire 
Sept. 17. Loss $15,000, 

Fire Sept. 15, destroyed the plant of 
Hartman, Schloss, & Co., manufacturers 
of picture frame moldings at 167 North 
Ann St., Chicago, Ill. Loss $20,000. 

The Victor Chemical Works will erect a 
boiler house in Chicage Heights, Ill. A. 


Koch, 343 South Dearborn St., Chicago, 
Ill., is arch. 
The Paramount Knitting Co., Kanka- 


kee, Ill., will enlarge its plant. i 

Work has commenced on the construc- 
tion of a factory for the Milwaukee Tal- 
low & Grease Co., Milwaukee, Wis. The 
building will be two stories, 45x38 ft., of 
brick, concrete and steel. 


WEST OF THE MISSISSIPPI 


Fire Sept. 8, destroyed the Osceola 
Flour Mill at Osceola, Neb. Loss $4000. 


J. H. Ehlers, Missoula, Mont., contem- 
plates the erection of a pulp mill, with a 
capacity of 50 tons of pulp daily, on the 
Yak River in the Kootenai forest. 


The Douglas Savage Lumber Co., Am- 
ity, Mo., recently organized with a capital 
of $22,000, plans to establish a millfat Ami- 
ty. The incorporators are: Z. H. Savage, 
and J. C. Douglas. 

Dr. Thomas M. Sayman, St. Louis, Mo., 
manufacturer of toilet soaps and supplies, 
has awarded the contract for the con- 
struction of an addition, 125x155 ft., to 
his present three-story factory. The es- 
timated cost is $230,000. 

The St. Louis Vitrolite Co., St. Louis 
Mo., recently incorporated with a capital 
of $50,000 will establish a plant for the 
manufacture of artificial stone. A. C. 
Fitze and V. M. Heidbrink are interested. 
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Akin, Shannon & Ward, Eudora, Ark., 
will rebuild their stave mill, which was 
damaged by fire with a loss of $2000. 

Fire Sept. 14, destroyed the planing mill 
of the Scoggin Lumber Co., at Mena, 
Ark. Loss $10,000 

The Bells Gin Co., Bells, Tex., has been 
organized for the purpose of erecting a 
cotton gin. The incorporators are: H. 
Seasy, Bonham, Tex., E. H. Luby and W. 
Jackson, Tom Bean, Tex. 

Fire Sept. 14, destroyed the building of 


the Cuero Dressing Co., Cuero, Tex. Loss 
$5000 
The Greenville Compress Co., Dallas, 


Tex., has been organized with a capital 
of $100,000 for the purpose of establishin 

cotton compresses in various parts 0 
that section. S. W. King, Jr., W. D. 
Felder and Morris E. Berney are interest- 
ed. 


The El Paso Chemical & Refining Co., 
El Paso, Tex., has increased its capital 
from $50,000 to $85,000 and will enlarge 
its plant for the manufacture of chemi- 
cals and fiber goods. 

Fire destroyed the lumber mill of E. 
D. Lacv, Aug. 18, at Elysian Fields, Tex. 
Loss, $7000. 

The Prest-O-Lite Co., Indiana 
Ind., is planning the erection of a 
recharging plant at Houston, Tex. 

Fire Sept. 11, destroyed the Huguley 
Gin Co.’s new plant at Richardson, Tex. 
Loss $10,000. 

The San Antonio Fertilizer Co., San 
Antonio, Tex., has been organized with 
a capital of $100,000, and will establish a 
fertilizer plant. ’. F. Eric, E. L. Porch 
and George Trommlitz are interested. 

Fire Sept. 14, destroyed the plant of the 


olis, 
arge 


Texas City Cotton Seed Co. at Texas City, 
Tex. Loss $40,000. 
WESTERN STATES 


Arthur Armstrong and others of Eph- 
raim, Utah, are interested in a company 
with a capital of $10,000, which proposes 
to build a flour mill and a grain elevator 
at Ephraim. 

The Winnemucca Steam Laundry Co., 
Winnemucca, Nev., is planning the erec- 
tion of a steam laundry plant. 

David 'E. Lane, Bellingham, Wash., and 
Mr. Arnold, North Yakima, Wash., con- 
template the construction of a fertilizing 

lant at Port Townsend, Wash., to be 

nown as the Ocean Products Co. 

The sawmill of the Phoenix Lumber 
Co., Camp 3, Springdale, Wash., was de- 
stroyed by fire Aug. 21. Loss, $10,000. 

The Union Portland Cement Co., Ogden, 
Utah, is considering sites at Vale, Ore., 
for the erection of acement factory. The 
estimated cost is $200,000. 

W.J. Hightower, Birdsview, Wash., will 
erect a shingle mill plant at Birdsview. 


The McInnis LumBer Co., Spokane, 
Wash., has purchased a tract of timber 
land near ull Lake, Lincoln county, 
Wash., and will erect a sawmill and 
shingle mill plant. 

The Eaton-Crane-Hurlburt Co., Pitts- 


makers of paper, contem- 


field, Mass., 
construction of a finishing 


plates the 


plant at Seattle, Wash. The estimated 
cost is $100,000. 
The National Piano Manufacturers, 


Chicago, Ill., plan to erect a large piano 
factory at Seattle, Wash. N. F. Johnson, 
Chicago, represents the firm. 

The Western Wood Preserving Co., 
Spokane. Wash., will erect a creosoting 
plant four miles east of Spokane to cost 
$40,000. A. F. Shafer is interested. 

Fire Sept. 10, destroyed the refining 
plant and warehouse of the Penn Oil Co., 
at Alameda, Calif. 

The Lucile Oil Co., Coalinga, Calif., will 
install a new boiler-house. 


The Standard Oil Co., El Segundo, 
Calif., will soon begin the construction of 
an asphalt plant at El Segundo. It will 
consist of three stills and will have a cap- 
acity of 25,000 tons of asphalt yearly. 

The Pacific Gasoline Co., Fullerton, Cal- 
if., plans to double the capacity of its 
plant. 

E. C. Barnes and R. F. Wells, Keyes, 
near Turlock, Calif., are planning for the 
erection of a creamery plant at Keyes, 
to cost about $10,000. 

The Union Oil Co., Los Angeles, Calif. 
is considering sites at Marysville, Calif., 
on which to construct an oil plant. 

Mrs. Fanny Rusk Smith, Los Angeles, 
Calif., has taken out a permit to erect a 
brick addition to her creamery plant on 
Towne aAve., Los Angeles. Estimated 
cost, $6000. 
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Fire Sept. 13, damaged the plant of the 
Asphaltum & Oil Refining Co. at Ninth 
St. and the Santa Fe tracks, Los Angeles, 
Loss $50,000. 

Alonzo K. Philbrook, Susanville, Calif., 
has acquired a site at Susanville and will 
erect a steam laundry. 

James M. Hook, Tulare, Calif., con- 
templates the erection of a steam laundry 
at Tulare. 


CANADA 


The Major Mtg. Co., Montreal, Que., 
manufacturers of paper boxes and wire 
goods, will erect a new factory to cost 

The Ludlam-Ainslie Sash & Door Fac- 
tory at Leamington, Ont., was completely 
destroyed by fire. Loss $25,000. Plans 
for a new and larger plant, to be equipped 
with the most modern machinery, will be 
prepared at once. 

The plant of the George Niebergall & 
Son Co. at Parry Sound, Ont., manufac- 
turers of veneer, and baskets of all kinds, 
was destroyed by fire at a loss of $125,000. 
Plans for a new factory will be prepared 
at once and complete new machinery 
ordered. 

Fire Sept. 16, destroyed the factory of 
the Lincoln Bedding Co., 9 St. Paul St. 
West, St. Catherines, Ont. Loss $1000. 

The De Long Hook & Eye Co. of Canada, 
Ltd., has been incorporated, and will 
erect a plant at St. Mary’s, Ont. to manu- 


facture attachments and devices for 
wearin spreret. Edwin G. Long, An- 
thony L. Malone, and Albert Meavins are 
directors. 


The St. Thomas Biscuit Co., St. Thomas, 
Ont., has plans for a five-story brick 
factory for which complete new equip- 
ment will be required. Gerrard Noble is 
mgr. John T. Findlay, St. Thomas, is 
arch. of the new building. 

Fire damaged the machinery in the 
factory of the Dominion Crown Cork Co., 
Toronto, Ont., to the extent of $25,000. 
New machinery will be purchased shortly. 

The Acme Sash & Door Co., Ltd. has 
been organized at Winnipeg, Man., with 
a capital stock of $100,000 and will erect 
afactory. A. T. Wilson is mgr. 

T. S. Simms & Co. will start work short- 
ly on a new factory, to cost $200,000, to 
be erected on Main St., Fairville, N. B. 
The firm makes brooms and brushes offall 
kinds. Louis Simms, Union St., t. 
John, N. B. is pres. 

The Coquitlam Shipbuilding & Marine 
Ry. Co. will start work as soon as possi- 
ble on a new shipbuilding plant to cost 
$500,000 at Coquitlam, B.C. L. D. Schaf- 
ner of Bridgetown, Nova Scotia will be 
manager. Complete new equipment will 
be needed. 


— 
—— 


New INCORPORATIONS 


GENERAL MANUFACTURING .. 








The following companies have been 


incorporated to manufacture: 


The Co-Operative Rubber Co., Kittery, 
Maine; manufacture, sell deal in rubber 
goods, especially cone cushion rubber 
heels. Capital $500,000. Incorporators: 
H. Mitchell, and H. A. Paul, Kittery, 
Maine. 

Hills Chair-Couch Mfg. Co., Boston, 
Mass. Capital $100,000. Incorporators: 
J. C. Hills, Fremont. L. Pugsley, a 
Henry Hills, J. B. Maynard, and Aubrey 
F. Hills. 

The Wye Knitting Mills, Winchendon, 
Mass.; knit goods. Capital $10,000. In- 
corporators: W. H. Prichard, T. E. Wye, 
E. D. Seargent, S. A. Greenwood, and F. 
S. Sargent. 


The United Wax Paper Mfg. Co., Buf- 
falo, N. Y. Capital, $25,000. Incorpor- 
ators: John E. Willis, Henry J. Walz, 
Roswell S. Price, Edward Anthony, 


and Ralph C. Stowell. 

The Niagara Device Co., Buffalo, N. 
Y.; railway appliances and devices. Cap- 
ital $100,000. Incorporators: E. D. Matti- 
son, G. A. Cotton, G. R. Volkmar. Geo. 
M. Stone, Jr., 527 Ellicott Square Bldg. is 
gen. mer. 

The Vetter Mfg. Co., Irondequoit, N. 
Y.; office furniture, filing devices, etc. 
Capital $30,000. Incorporators: A. G. 
Vetter, Irondequoit, W. C. and E. L. Vet- 
ter, Rochester, N. Y. 


Eugene Wabrath Co., 
Y.; knit goods. Capital 
orators: E. Wabrath, J. 
inger, Little Falls. 


Little Falls, N. 
$25,000. Incor- 
Hurley, J. Pet- 
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The Roxana Petroleum Co., Boro. Man- 
hattan, N. Y.; petroleum. Capital $4,000,- 
000. Incorporators: M. H. Bigelow, H. E. 
Chapin, H. A. Richards, Y. B. Smith, R. 
T. Swaine, and R. V. White. 

H. S. Hopkins Co., Boro. Manhattan, 
N. Y.; manufacture apparatus for drying 
poner. Capital $150,000. Incorporators: 

. K. Kelloch, C. B. Compdeul, rooklyn, 
E. W. Elverson, New York. 

Manhattan Hospital Association Inc., 
Boro. Manhattan, N. Y.; hospital appli- 
ances, appurtenances, = and 
supplies. Capital $50,000. Incorporators: 
Felix Laude, Helen G. Robertson, J. Tuli- 
erch, J. Esposito. 

Windsor Cotton Mills Inc., Boro. Man- 
hattan, N. Y.; cotton goods. Capital 
$10,000. Incorporators: Elizabeth H. 
Zeisloft, Dorothy M. Parish, Edward J. 
Donahue, 320 Broadway, New York. 

Mosaic End-Up Wood Co., Boro. Man-. 
hattan, N. -; mosaic wood flooring. 
Capital $150,000. Incorporators: I. D. 
Brokaw, J. E. Joyce, New York City, M. 
J. Kenney, Summitt, N. J. 

The Ames Automatic Shock Absorber 
Co., Boro. Manhattan, N. Y.; shock ab- 


sorbers. Capital $25,000. Incorporators: 
¥ - Bomeisler, G. H. Edwards, New 
org. 


The Standard Electric Incubator Co., 
Boro. Manhattan, N. Y.; electric incuba- 
tors. Capital $100,000. Incorporators: J. 
Cc. Congreve, W. Greenway, New York 
City, M. W. Davis, Newark, N. J. 

The John H. Heaton Co., Camden, N. J.; 
pianos. Capital $125,000. Incorporators : 
J. H. Heaton, Larnie B. Shaw, E. J. Hea- 
ton, Camden, N. J. 

The Scarlett Motion Picture Studios, 
Camden, N. J.; cameras, photographic 
lenses. Capital $300,000 Incorporators: 
E. L. Marple, F. M. Gaskill, C. De F. Be- 
sore, Camden. 

The Onix Mfg. Co., Edgewater, N. J.; 
manufacture a product known as Onix, 
decorate, color, glass, etc. Capital $50,- 
000. Incorporators: John McLaren, E. J. 
Forhan, E. B. Knowlton, 154 Nassau St., 
New York. 


American Steel Tympan Co., 525 Main 
St., East Orange, N. J.; steel, iron and 
metal products. Capital $1,000,000. In- 
corporators: C. O. Ceyer, F. E. Ruggles, 


L.. plattnews, 525 Main St., East Orange, 


Ka Dix Newark Motor Truck Co., 
Newark, N. J.; commercial and fire fight- 
ing trucks. Capital $100,000. Incorpora- 
tors: G. F. Kallberg, Essex Bldg. 

Ithaca Boat Shop Co., Newark, N. J.; 
boats. Capital $25,000. Incorporators 
J. B. Dennister, J. W. Denny, G. M. Den- 
ny. 








BusINEss ITEM 


J. H. Williams & Co., Brooklyn, N. Y., 
have opened an office and warehouse at 
40 South Clinton St., Chicago, IL, where 
a stock of its drop-forged specialties 
will be carried on hand. 





FORTHCOMING MEETINGS 


Institute of Metals (for- 
merly American Brass Founders Asso- 
ciation) Annual Convention, Sept. 24, 25, 
26, Hotel Iroquois, Buffalo, N. Y. W. W. 
Corse, Secretary, Buffalo, N. Y. 
American Foundrymen’'s Association. 
Annual convention, Buffalo, N. Y., Hotel 


American 


Statler, Sept. 24, 25, 26. Richard Mol- 
denke, Watchung, N. J. 


Fall convention National Machine Tool 
Builders’ Association, Oct. 16-18, Hotel 
Astor, New York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St.. New 
York City. 

American Society of Mechanical En- 
rineers. Monthly meeting first Tuesday. 

alvin W. Rice, secretary, 29 Vest 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. . F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
potary, Brown University, Providence, 

New England Foundrymen’'s Associa- 
tion. Regular meeting second Wednes 
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day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 


Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles. secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen's Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
evening of each month, excepting 
) and August. Secretary, J. H. 
eneer, 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month, Manufacturers’ Club, Philadel- 
pate, Penn. Howard Evans, secretary, 
"ier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


| WANTS 


Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week's issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
pena: « -oneegane No advertising ac- 
cep from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. | 
































Men WANTED 


Canada 
SUPERINTENDENT for washing ma- 
chine and clothes wringer factory em- 
ploying about 40 hands; must be in a 


position to take complete charge of a 
factory production and in a position to 
get results; process of manufacture em- 


braces iron work, rubber rolls, machine 
woodwork and assembling of washers 
and wringers. Address, giving refer- 
ences, Box 834, Am. Machinist. 
Connecticut 

DIE MAKERS AND LATHE HANDS; 
competent; good wages and steady em- 
ployment. General Electric Co., Wind- 
sor, Conn. 

MAN to take charge of brazing room 
with about six men; must understand 
autogenous welding and pipe’ bending. 


\ddress “Manufacturer,” Box 836, A. Ma. 

MECHANICAL DRAFTSMAN with 
three or four years’ experience in gen- 
eral mill engineering; position perma- 
nent. Apply to Engineering Dept., 
American Thread Co., Willimantic Mills. 


Willimantic, Conn. 


MECHANICAL DRAFTSMAN AND DE- 
SIGNER, first class. with ideas of his 
own, experienced on heavy machinery 
in the line of mill work, wanted by a 
large machine concern; give full partic- 
ulars as to experience and salary 
pected. Box 872, Am. Machinist. 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work: 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, II. 


ex- 


THREE MEN, familiar with forge- 
sho machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies: 55 miles from Chicago. 


David Bradley Mfg. Works, Bradley, Il. 
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Indiana 


FOUNDRYMAN, good competent man 
as assistant to general foundry superin- 
tendent. A man of 30 to 40 years of age 
pesterred, who has had experience on 
0th floor and machine moulding and who 
understands the advantage of hustle in 
getting out work economically. Excep- 
tional good position with chance of ad- 
+ ot iat to right man. Box 819, Am. 
Mach. 


Iowa 


MACHINIST—Practical man for fore- 
man in shop in Middle West employing 
3 or 4 machinists for specialty work. 
Capable of installing new machinery. 
One who is good in getting up jigs. Good 
wages to right man. No trouble. Box 
854, Am. Mach. 

SUPERINTENDENT—Man 35 to 45 
years of age for large strictly modern ma- 
chine shops connected with college of 
engineering. Must be a first class me- 
chanic and have had experience as fore- 
man and superintendent of large com- 
mercial shops or factories. Must have 
good executive ability and present cre- 
dentials of good moral character and 
strictly temperate habits. In answering 
this ad state in your first letter what ex- 
perience you have had, what salary you 
would expect, what position you hold 
now, what positions you have held and 
how long you held them. This is a first 
class position and none but first class men 
should apply. Address, Highland Park 
College, Inc., Des Moines, Lowa. 


Kentucky 


OPERATORS—Wanted immediately, 
five Brown & Sharpe automatic screw 
machine operators who are able to set up 
machines to work to close limits. Steady 
employment, nolabortroubles. Address, 
giving full particulars as to salary, ex- 
perience, and when available in first letter. 
Universal Stenotype Company, Owens- 
boro, Ky. 

Massachusetts 


DRAFTSMEN—Men with electrical or 
mechanical experience: also men wanted 
with tool-designing experience. Chief 
Draftsman, General Electric Co., Pitts- 
field, Mass. 

DESIGNER by manufacturer of high 
grade grinding machines; should be fa- 
miliar with such machinery, and compe- 
tent to design machines for special work. 
Box 871, Am. Machinist. 


Michigan 


MACHINIST in Detroit. Experienced 
planer, boring mill hand and a good layer 
out with a firm making hoisting machin- 
ery. Box 820, Am. Mach. 


MACHINISTS, lathe hands, Gisholt op- 


erators, drill press hands, milling ma- 
chine hands and assemblers for night 
work in gasoline engine factory. Box 
$18, Am. Machinist. 


Missouri 
MECHANICAL DRAFTSMAN, one who 
has experience in general machine design 
preferred. Box 823, Am. Mach. 
New Jersey 


OPERATORS on 
chine. Address 
N. J 


Jones & Lamson ma- 
Regina Co., Rahway, 


DRAFTSMAN—One accustomed to jig 


and fixture design. Write stating age, 
experience and references. Box 858, Am. 
Mach. 

MACHINISTS AND TOOL MAKERS, 
first class. Apply Employment Bureau, 
General Electric Co., Fifth and Sussex 
Sts., Harrison, N. 

DESIGNERS AND DRAFTSMEN on 


automatic machinery, tools, jigs and fix- 
tures for small interchangeable parts; 
applications wanted only from first-class 


men in this line; 44-hour week and 

permanent positions. Box 781, Am. Mach. 
New York 

PATTERN MAKER, first class, as 

foreman to take charge of medium size 

pattern department. Box 882, Am. Ma. 


TOOL AND DIE MAKERS—Several 
first-class, accustomed to making moulds 
for die-castings, good salary and perma- 


nent. Box 538, Am. Machinist. 
DESIGNER, first class, on machine 

tool work; must be high grade man of 

broad experience; permanent position 


with unusual opportunities for the right 
applications 
Address, 


confiden- 
as 


considered 
with full particulars 


man; 
tial. 
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to experience, age and salary expected, 
Box 847, Am. Machinist. 

ENGINEER, graduate mechanical or 
electrical, wanted for responsible posi- 
tion in maintenance department of large 
manufacturing plant in New York City: 
excellent opportunity for advancement 
to man who will show results; first year’s 


salary about $1200. Address “G,” Box 
102, 617 6th Ave., New York City. 
INSTRUCTOR, machinist. Experienced 


American foreman-machinist wanted as 
instructor in machine work by educa- 
tional institution in greater New York. 


A good opening for a man with high 
grade experience. Wages according to 


experience and qualifications. No appli- 
cant considered unless full particulars 
are given, including age, practical ex- 
perience, teaching experience, if any, and 
names of employers. Box 884, Am. Ma. 

SUPERINTENDENT, young man, 25 to 
38, to take charge of the manufacturing 
end of factory building automatic ma- 
chinery; must be practical machinist, fa- 
miliar with all lines of shop practice 
and willing to work; must be an execu- 
tive and able to assume responsibility: 
we want an able, energetic man who has 
the loyalty, ambition and ability to help 
build up a growing concern; would pre- 
fer that he have capital to become per- 


sonally interested in the company if 
mutually deemed advisable in the fu- 
ture, but ability is the first requisite; 


a splendid opportunity is open to the 
right man; state experience fully. Ad- 
dress Aaron H. Wing, 689 P. E. Building, 


Los Angeles, Calif. 
Ohio 
DRAFTSMAN, experienced, for me- 


chanical details on electric cranes. The 
Toledo Bridge & Crane Co., Toledo, Ohio. 

EFFICIENCY ENGINEER—State age, 
experience, and salary expected. Box 
827, Am. Mach. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, hammermen and  black- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Employ- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Pennsylvania 


SUPERINTENDENT for steel product 
factory employing 200 men; state experi- 
ence in detail, age, salary, etc. Box 874, 
Am. Machinist. 

DESIGNERS for jig and _ (fixtures. 
Write or apply at Employment Depart- 
ment, Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

PRACTICAL MEN (familiar with sci- 
entific management methods), capable of 
making detailed time studies of various 
manufacturing operations and to actually 
perform the operations when necessary. 
Give in detail experience and salary ex- 


ected. Address P.O. Box 911, Pitts- 
urgh, Pa. 
OPERATORS, machine tool, for vari- 


ous tools and fitters for assembling and 
machine fitting. Write or apply at Em- 
loy ment Department, Westinghouse 
Slectric & Mfg. Co., East Pittsburgh, Pa. 

PRODUCTION MEN—Several positions 
open requiring men with experience in 
handling factory production of electrical 
apparatus. In applying, state experi- 
ence, salary expected, ete. Address Di- 
rector of Production, Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Penn. 


INSTRUCTORS in mechanical engi- 
neering and mechanical drawing at an 
Eastern institution; applicants must be 
graduates of technical schools, prefer- 
ably with one or two years’ practical ex- 
perience; give full details of education, 
experience and salary expected. Box 
772, Am. Machinist. 


OPERATORS—The Monotype Schoo! is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled: these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 

BY MACHINE TOOL CONCERN of 
first class, a man who is thoroughly fa- 
miliar with inspection and premium sys- 
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tems; must be a man who has done ex- 
ecutive work in these lines in some up- 
todate machine tool concern; a man who 
is able to work out the executive end 
of the premium system and who thor- 


oughly understands inspection of the 
machine tool class; in reply state age, 
whether married. or single, compensa- 


positions and 
present time; 
efficient man 
Machinist. 


tion received in previous 
what is expected at the 
only absolutely reliable, 
need apply. Box 881, Am. 


Rhode Island 


TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists; 
the very best of working conditions pre- 


vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 
TOOL DESIGNERS—Several A-1, who 


have had long experience in the design- 
ing and drawing of high class jigs and 
fixtures, for the economical and inter- 
changeable production of duplicate parts 


for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 
unior draftsmen need apply. Apply 
aft-Peirce Mfg. Co., Woonsocket, R. lL. 
Virginia 

FOREMAN—Live, uprodate, to manage 
machine shop of electric motor manu- 
facturing plant, employing fifty hands; 
only man familiar with this class of 
work need apply: to man of proper 


qualification a steady position with good 
prospects is offered; state age, experi- 
ence, salary expected and when avail- 
able. Box 808, Am. Machinist. 
West Virginia 

MACHINIST, a good, first class man, 
one capable of assisting in the develop- 
ing and building automatic machinery: 
state experience had and wages required 


in application, to Travis Glass Co., 
Clarksburg, W. Va. 
Wisconsin 
MACHINISTS, two all around, famil- 
iar with mining and crushing work: 


first class wages. Box 209, Cudahy, Wis. 


Foreign 


REPRESENTATIVE, capable, by a 
British firm, who has full knowledge of all 
American railways and who can intro- 








duce an important specialty which will 
be largely used. Good terms to com- 
etent man. Address KB Box 852, Am. 
Mach. 

Positions WANTED 
Connecticut 
MECHANICAL GRADUATED, 8% 
years’ experience as machinist, tool and 


die maker, tool designer; a natural me- 
chanic, energetic, good habits, able to 
handle help: speaks English, French and 
some German. For other information or 
interview, write to “Capable,” Box 837, 
Am. Machinist. 


SUPERINTENDENT OR FOREMAN, 
technical education, heavy and medium 


machinery construction particularly 
steam, gas and electric apparatus. Open 
for engagement at once. Box 856, Am. 


Machinist. 
lowa 


SUPERINTENDENT AND ENGINEER, 
now chief engineer and factory manager 
of large Western concern, employing 
sixteen hundred men, building machin- 
ery and implements, such as gas trac- 
tors, gas engines, etc.: fully conversant 


with uptodate shop practice and eco- 
nomical production: made a saving of 
$150,000 inside of eighe months, by eco- 
nomical management: open for engage- 
ment November 15. If interested, com- 
municate with Box 787, Am. Machinist. 
e Massachusetts 
DESIGNER AND SHOP MANAGER 


who can handle complete productive end 
of machinery manufacture and produce 
results by modern methods, seeks en- 
gagement; available now, location im- 
material; salary, $4000. Wm. O. Vivarttas, 
95 Somerset Ave., Winthrop, Mass. 


FACTORY MANAGER, now staff mem- 
ber with firm of production engineers 
and cost accountants, desires position as 
manager of a small manufacturing busi- 
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ness, where experience, energy and per- 
sonality will count in reducing costs, 
increasing profits, and building up a live 
growing concern; six years of success in 


shop, office, sales and executive work in-. 


sure results. Box 867, Am. Machinist. 


New ‘Jersey 


FOREMAN, practical mechanic and 
executive, wide experience in manufac- 
ture of machinery, design and construc- 
tion, jigs, tools, ete.: A-1l references, 
Box 862, Am. Machinist. 

SUPERINTEN DEN T—Thorough 
knowledge of factory management—me- 
chanical, technical and production. Long 
experience, high grade production at low 
cost. Box 734, Am. Mach. 


FOREMAN of toolroom or production 
department desirous of change with 
good opportunities; 19 years’ practical 
experience; now engaged as foreman of 
toolroom. Box 878, Am. Machinist. 

MACHINIST FOREMAN, 15 years’ ex- 
perience on gas and gasoline engines, 10 
years on general work. Can produce re- 


sults, best of references. East or cen- 
tral West preferred. Box $22, Am. Mae. 
DESIGNER AND DRAFTSMAN, thor- 


oughly familiar with machine shop prac- 


tice on labor saving machinery, tools 
and fixtures: 17 years’ shop and offic: 
experience; inventive and executive abil- 
ity. Box 859, Am. Machinist. 

INSTRUCTOR - SUPERINTENDENT, 
blacksmith, of wide experience and ex- 
ceptional ability, would consider posi- 
tion as instructor, in first class college 
or technical institution, or as forge su- 
perintendent with manufacturing con- 
cern. Box 866, Am. Machinist. 

New York 
GENERAL SUPERINTENDENT and 


manager of large successful concern de- 
sires change. Nine years in present 
position. Box 828, Am. Mach. 

DRAFTSMAN, 28, technical educa- 
tion and shop experience, accurate and 
reliable; location, commuting distance 
from New York. Box 864, Am. Mach. 

INSPECTOR—AI1 mechanic, technical 
small interchangeable parts and instru- 
ments. Age 26, energetic executive 
Salary moderate. Box 850, Am. Mach 

ERECTING ENGINEER, A-1, with 15 
years’ experience in erecting Corliss en- 
zines and power plants, desires position; 
best reference. Box 876, Am. Machinist. 

EFFICIENCY ENGINEER, production, 
costs; able intellectually and practically; 
aggressively active and orignal; wants 
to grapple with big problems. Box 870, 
Am, Machinist. 

RESPONSIBLE POSITION desired by) 
a competent mechanic with broad experi- 
ence, designing and building automatic 
machinery and special tools: good execu- 
tive. Box 873, Am. Machinist. 

PRODUCTION MANAGER for machine 
shop, experienced in time studies, meth- 
ods, planning, tool design and construc- 
tion, cost reduction, premium system: 
member A. S. M. E., technical education. 
Box 860, Am. Machinist. 


MECHANICAL DRAFTSMAN, as as- 
sistant chief or designing draftsman: 
experience Corliss and Meyer valve 
steam engines, air compressors, pneu- 
matic tools, jigs and fixtures: A-1 ref- 
erence Box 835, Am. Machinist. 


COST CLERK. A-1 (32), thorough 
knowledge of general details, machinery 
manufacturing, now employed, desires 
make change where conscientiousness 
will be appreciated; good penman, quick 


and accurate at figures: five years with 
last concern. Box 883, Am. Machinist 

FACTORY SUPERINTENDENT. nine- 
teen years’ practical experience in me- 
chanical manufacture, in recent years 
specializing in production methods, fits 
me for factory superintendence or sim- 
ilar executive work. Box 875, Am. Ma. 

CAPABLE MAN, now employd, 12 


years’ experience, electrical instruments, 
typewriters, adding machines and auto- 
mobiles, desires change, vicinity New 
York; good designer, inventive ability 
and executive: can handle high class 
men; thoroughly familiar with produc- 
tion, costs, estimating, piecé work and 
bonus system, estimating and good shop 


management: good references. Box 861, 
Am. Machinist. 

MECHANICAL ENGINEER, young, 
with broad shop experience desires a 
change; thoroughly posted on machine 
tools and best manufacturing practices 
of today; capable of handling special 
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practical and theoretical problems; also 
some experience with correspondence 
office and commercial end; would like tu 
connect with a manufacturer of high 
grade product, where the chances of ad- 
vancement are good; location anywhers 
Box 880, Am. Machinist. 


Ohio 


MATERIAL SUPERVISOR, to success- 
fully install and operate modern system 
of storekeeping and material records in 
large manufacturing plant Box 821, 
Am. Mach. 

ASSISTANT SUPERINTENDENT grad- 
uate, 29, 9 years experience in shop and as 
designer in various lines of machine tools 
and special automatic machinery. Com- 
petent tool-designer, well posted on mod- 
ern manufacturing methods, executive 
ability, desires position as assistant sup- 
erintendent Box 855, Am. Mach. 


Pennsylvania 


MECHANICAL DRAFTSMAN wants po- 
sition where ability would be 
nized, Box 863, Am. Machinist 

TOOL DESIGNER, first class, 12 years 
shop and drawing room experience 
Salary $100 a month Box 857 Am. Mach 

ENGINEER, production.or mechanical, 
with 15 years practical experience in the 
design and production of grey steel and 
malleable iron fittings, valves and piping; 
at present employed; can guarantee re- 
sults Box 829, Am. Mach. 

MECHANICAL ENGINEER, machine 
designer (39), 12 years’ experience i) 
general machinery as rolling mills, ma- 
chine tools, excavating machines, etc., is 
open for engagement; three years’ shop 
experiences; location Middle West pre- 
ferred, Box 879, Am. Machinist. 


Rhode Island 


MACHINIST, technical graduate, 
versed in machine.tool manufacture and 
shop practice, now employed, in charge 
of cost and production dept., must change 

t 


recou.- 


well 


location by Ox 1 Box 853, Am. Mach 
Wisconsin 
SALESMAN, a man of good sound 


judgment, 34 years of age, good person- 
ality, five years’ experience as machin- 
ist, 11 years as department and genera! 
foreman, wants position as demonstrator 
and salesman; best of references as to 
character and ability Box 877, Am. Ma 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y 


Patents secured C. L. Parker, patent 
attorney, 990 G St., Washington, D. C 
Let us quote you on casting and ma- 


chining small 
Machinist 
Work solicited for fully equipped ma- 


brass parts. Box 804, Am 


chine shop, automobile parts, ete. Box 
851, Am. Mach 

ExperImental work; drawings made; 
inventions developed: small tools Box 
865, Am. Machinist. 

For Sale—42 in. x 12 ft. Putman en- 
xine lathe, good condition, $500 Box 
869. Am. Machinist 

Work for 2x24 Jones & Lamson lathes 


and work for automatic gear cutters wante- 
ed. Box 267, Am. Machinist. 

For Salie—Patent and patterns for 1, 2 
and 3 bbl. dough mixer and 16 to 1 and 
100 to 1 self olling speed reduction. Box 
S68, Am. Machinist 

For Sale—One 36-in 
L. W 
gle tool 


planer, 9 ft. bed, 
Pond Machine Co.'s make: sin- 
post and power feed: counter- 
shaft for belt drive: tn excellent work- 
ing order: price, $800 The Portsmouth 
Engine Company, Portsmouth, Ohio. 

For Sale—One 72-inch vertical boring 
mill with five step cone pulley and back 
gear; heavy 5-inch vertical boring spin- 
dle with power feed of 20 aches: 
countershaft drive: floor space, 10 ft. 6 
in. by 8 ft.; in excellent working order: 
price, $550. The Portsmouth Engine 
Company, Portsmouth, Ohio 

Twist Drills. Sheffield manufacturers 
of special brands of high speed drill 
steel, at present largely used by princi- 
al European consumers, are prepared 
o cotjperate with American firm of twist 
Grill manufacturers. Write in first in- 
stance to 535 Sell’'s Advertising Offices, 
Fleet St., London, England. 
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Talks With Our Readers 


Once upon a time we wrote a 
little screed on “‘Advertising”’ 
and printed it among the ad- 
vertising pages. 


It began something like this: 


“Back of every advertisement 
in this paper is a story—the 
gripping story of an idea that 
took shape in the mind of 
some man and finally evolved 
into the finished product you 
see advertised.” 


Of course there was more than 
that to it, but in the opening 
paragraph we tried to ex- 
press the romance of manu- 
facturing. 


The average hard headed 
business man and the equally 
hard headed buyer will scoff 
at the thought of romance 
connected with the making 
of machinery. Those same 
men will shed tears over the 
woes of the lady in black at 
the drama and madly applaud 
when the hero yanks her from 
in front of the onrushing 
papier-mache locomotive. 


All of us are so prone to 
overlook the real and thrill 
at the make believe. 


The history of great in- 
ventions, dramatized, would 
make great plays. 

Bell’s struggle and final suc- 
cess with the telephone is a 
glittering example. 

The lesser inventions have 
their history of romance, but 
the limelight has been focused 
elsewhere and they have 
passed unnoticed. 


By The Sales Manager 


We might take any single 
machine or device in the ad- 
vertising pages of this paper 
and just the bare history of 
it, written, would make good 
reading. 


The great struggle of most in- 
ventions was to command the 
services of capital and the at- 
tention of the public. 


And on these rocks many in- 
ventors of highly commend- 


able things wreck their hopes. ° 


And many commendable de- 
vices were lost to a public 
which might have benefited 
by them. 


* 


But the situation has changed 
and the credit for the change 
belongs to advértising. 





Just that, advertising. Ad- 
vertising is nearly as old as 
mankind; we’re talking about 
the modern, scientific appli- 
cation of this economic power. 


In the old days, capital fought 
shy of new inventions because 
capital feared the uncertain- 
ties and slow growth of pub- 
lic confidence. 


Advertising meant nothing to 
capital because advertising in 
those days was not under- 
stood nor appfeciated. 


Today, capital.is chiefly con- 
cerned with the merits of the 
invention and the possible de- 
mand for it. 


It knows that by the proper 
application of the gréat creat- 
ive power, advertising, it can 
produce business. 


So capital creeps out from 
under the bed and works up 
its circulation by some healthy 
exercise. 


Meritorious inventions are 
marketed; the world is told of 
them in short order and the 
world, buying, profits because 
the new device saves time or 
money or labor. 


Therefore, advertising, like 
any good contract, works both 
ways, benefits both parties. 


Advertising from your point 
of view is education. 





You are no longer kept in ig- 
norance of new and improved 
devices for accomplishing bet- 
ter results in your work— 
every week they are spread 
before you in this paper. 


Wheth»r they appeal to your 
judgement or meet your re- 
quirements are questions for 
you to decide. 


But you can’t learn of them 
through a lowered curtain. 


And taking an occasional peek 
behind the scenes won't give 
you more than a smattering 
of the exhibition. 


Make a point of reading the 
advertisements weekly, not 
weakly. 
Mainly because it will pay 
you. 

* * * 


Only reliable products can be 
continuously advertised. 

















Poe 
913 « 
Gas’ eR ine 


The DETROIT, M tto Gas En- 


gine Works, Philadelphia, Penn., vary in 
size from 1 to 300 hp. In addition to its 
old line, this company now builds 60-hp. 
Diesel engines, several of which have 
been completed. Its general plan is to 
run engines of over 10 hp. through the 
shop in lots of 25, and engines below 
that rating, in lots of 100. Of course, 
there are certain smal! parts common to 
a large number of engines, that are run 
through in Jots of 1000 or more. 

One of the features of the shop system 
is that most of the men are paid by the 
day, as it is considered by the manage- 
ment that piece work is not conducive to 
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Work 


By Ethan Viall 











Boring cylinder holes and crank 
bearing holes at one setting. A 
universal drilling jig. Reaming 
taper holes. Turning oval pis- 
tons. Crank turning and milling 
fixtures. Machining two-cycle 
engine castings. Jigs for vertical 
engine base, and other features 
of interest. 


. 




















The cylinder hole and flange seat are 
bored and faced with tools driven from 
the regular spindle, but the bearing holes 











Fic. 1. MACHINE FITTED WITH CROSS-BORING FIXTURE 


Fic. 2. A UNIVERSA! 


careful production and the maintenance 
of the shop standard for high-class work. 

As the product of the factory is noth- 
ing but internal combustion engines, 
many of the machines in use have been 
fitted to do special classes of work only. 
Fig. 1 shows a large horizontal boring 
mill fitted for boring and facing the cy!- 
inder hole and flange seat, and also for 
boring and facing the crank-bearing holes 
at one setting 


DRILLING FIxTURE 














are machined by means of the cross-bor- 
ing bar A, which is driven by the belt B 
through a chain of bevel and spur gears. 
This method of machining these holes at 
one setting insures the crank bearings 
being exactly at right angles to the bore 
of the cylinder. 


A UNIVERSAL DRILLING FIXTURE 


A drilling fixture of a type common in 
Germany but seldom seen here, is shown 


Fic. 3. THE FIXTURE IN 


545 


in the Otto Shop 


in Fig. 2. As can be seen, this fixture 
carries two engine castings at the same 
time and a!l of the holes, except those 
for the cylinder and the crankshaft bear- 
ings, may te drilled, reamed, tapped or 
otherwise finished, without removing the 
casting from the fixture. The fixture is 
set on pillow blocks on each side of a 
concrete pit, which brings the work at a 
convenient height for the radial drilling- 
machine operator 

The halftone shows the fixture in posi- 
tion for the drilling and tapping of the 
hole for the cylinder heads. Fig. 3 shows 
it ready for the drilling of the holes on 
top of cylinders. A worm 
gear is placed at A on the end of the 
shaft carrying the two tables, and the 
shaft is rotated by turning the handwhee! 
B, which operates a worm meshing with 
the worm gear. The shaft is locked in 
position by means of a clamp and the 
handwheel C. The tables may be swung 
entirely around on their centers, in either 
direction. ~ An indexing latch is provided 
at D for locating the tables in regula 
positions and the capstan screw E oper 
ates the locking clamp 


one of the 


REAMING CYLINDERS 


One of the features of Otto gas-engine 
construction is the reaming of all cylin 
ders from 0.008 to 0.012 in. taper, with 
the explosion end the smaller. This is 
done to equalize the size of the bore when 
the engine action, the heat of the 
explosions tending to expand the cylin- 


is in 





‘ai 


der more at that end. To do a satisfac- 
tory job of taper reaming, the machine 
shown in Fig. 4, was built by Baker Bros 
especially for the purpose. The spindle 
of the machine is driven from the motor 
A, the spur gear at B being connected 
by a pinion, shaft and bevel gears to the 
pulley C. The feeding mechanism is 
operated by a smaller motor D mounted 
on the side of the column. The cylinder 
to be reamed is set, explosion end up, in 





ANOTHER POSITION 
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the fixture at E. An expanding reamer 
F is then run down through it, a taper 
center pin G causing the reamer to en- 
large as it feeds down. The method of 
holding the cylinder while reaming Jis 
more plainly shown in Fig. 5. The center 
pin A is fastened to the bedplate, and the 
reamer and hollow spindle feed down 
over it. 

Two of the reamers are shown in Fig. 
6, the one at A having the blades re- 
moved. The reamer at B is complete and 
the split bushing used to force the blades 
outward is shown at C. Stiff spring rings 
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Fic. 6. Two OF THE SPECIAL REAMERS Fic. 7. BLADE-GRINDING JiG 




















FIG. SPECIAL MACHINE 
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FOR TAPER REAMING CYLINDERS 
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2 FITTED FOR OVAL TURNING Fic. 9. TURNING LARGE CRANKPINS 
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fit into notches in the ends of the blades 
and keep them hugging the bushing. 


A blade is shown at D and the jig used 
to hold these blades while grinding them 
is shown in Fig. 7. This jig consists of a 
slotted block, the bottom of the slot being 
cut on a bevel, so that the top or cutting 


- =— —."s 


_ " 
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shown in Fig. 8. The piston is held in the 
lathe by slipping the open end over a plug 
on the faceplate, which has a driver fitting 
between the wristpin bosses, the outer 
end being supported by the tail center. 
A cut like the spot shown at A, cover- 
ing about 90 deg. on each side of the 
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reverse. Instead of fastening the pinion 
to the shaft with a feather and spline as 
is often the case, the shaft is squared and 
fits a square hole in the pinion. A strong 
spring in the space between the cross- 
slide ways of the saddle, presses the tool 
carriage away from the work and takes 
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10. MILLING KEYWAYS IN CRANKSHAFTS 
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11. MILLING Two-cYyCLE ENGINE CASTINGS 














Fic. 


edge of the blade is held level. The 
blades are placed against a stop at one 
end and are held down by the two clamps 
A and B, the thumb-screws C and D 
clamping it sidewise. With the blade 
held in this way all that is necessary is 
to run it under a disk wheel. 


TURNING PISTONS 


The pistons used in the engines manu- 
factured here are made oval, partly to re- 
duce friction. This is done in the lathe 


12. INDEXING FIXTURE FOR BORING SMALL CASTINGS 


piston, is taken over two-thirds the length 
of the piston. The eccentric movement 
necessary to get this cut is obtained by 
means of a cam groove on the back of 
the faceplate, which operates the lever 
B, the upper end of which carries a roller 
fitting the groove. 

A pinion between the brackets C on 
the shaft D meshes with the rack E, 
which is connected to the tool carriage, 
so that as the cam moves the lever, the 
cutting tool is given a motion exactly the 








Fic. 14. 














PLATE REMOVED AND FACING TOOL IN POSITION 





Fic. 13. BorING OUT THE CRANK-BEARING HOLES 














Fic. 15. DRILLING JIG FoR SMALL WorRK 












































548 


up all lost motion that would otherwise 
be in evidence in an arrangement of this 
kind. 


CRANKSHAFT WORK 


The fixture used to hold large crank- 
shafts while turning the pins is shown in 
Fig. 9. The fixture is made to hold cranks 








AMERICAN MACHINIST 





between ‘the centers, and the stop-pin A 
is set so that when the crankpin rests 
against it, the shaft is in the correct 
position for the cutting of the- keyways, 
which are in line with the webs. The 
crankpin is held against the stop by the 
thumb-screw 8B in the bracket on the 
outside. For the other two keyways, the 














Fic. 16. CASTING 


REMOVED 
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so that the cylinaer and crank-bearing 
holes may be bored, reamed and faced 
before removing the casting. 

When boring, the fixture is arranged 
so that the bars are supported at each 
end as shown in Fig. 13, when boring out 
the bearing holes. -For facing these holes 
the plate holding the guide bushing is 
removed so that the tool can enter, as 
shown in Fig. 14. The smaller holes in 
these castings are all finished in the jig, 
shown in Fig. 15. The plate A fits over 
the casting at B, and the plate C over D. 
The various tools and bushings used are 
shown on the bedplate. 

The method of locating the casting in 
the jig is shown in Fig. 16. The special 
plug A fits the bored bearing holes, and 
the cylinder end fits over the plug B. 
With the casting in the jig, the pin C 
is slipped down through the upper hole in 
the jig, through the hole D and into the 
hole E, which correctly lines up the piece. 
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Fic. 17. BASE-DRILLING JIG 


with two different lengths of throw, one 
being set as shown and the other size in 
the hole A. In order to keep the work 
from chattering under a cut on account of 
the overhang, the outer end of the fixture 
is run in a steady-rest B. 

Two keyways are cut at 90 deg. from 
each other at each end of the crankshafts, 
special fixtures shown in Fig. 10 being 
used for the purpose. When running out 
a lot of these crankshafts, one is placed 














Fic. 18. Jig REMOVED 


crank webs are turned at right angles to 
the position shown, and the gage C is 
placed under the crankpin. 


MACHINING TWO-CYCLE PARTS 


The main castings for the 2-hp., two- 
cycle engine, are first milled off, as shown 
in Fig. 11, and are then bored and faced 
in a Barrett boring mill, as shown in 
Fig. 12. The fixture used on this ma- 
chine is of the indexing type and is made 





FROM THE CASTINGS 


VERTICAL ENGINE BASES 

Small vertical engine bases are drilled 
and counterbored, using the jigs shown 
in position in Fig. 17, and removed, in 
Fig. 18. The lower jig A is placed on the 
finished pads B and C, and is located 
as nearly square as the casting allows, 
by using the thumb-screws in the little 
brackets on the corners of the jig base. 
Then the jig is locked in place by means 
of the two braces D and E, which are 
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set against the top of the arch. One hole 
is drilled and a pin inserted to prevent 
any possible movement till the other 
holes are finished. When the four lower 
holes are finished, a rin is placed in the 
hole diagonally opposite the one already 
pinned, and the upper jig is set into place. 
This jig is located by means of hardened 
pins in the bottom, which fit the bushings 
G in the top of the lower jig. One hole 


is drilled and a pin inserted to prevent 
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means of a latch G, which engages the 
outer row of notches in the edge of the 
jig. The two end holes are drilled with 
the bushing H in place and the latch in 
notches 7 and J, but for the other holes 
the bushing K is slipped inside of the 
other bushing. 

Connecting rods are first milled and 
then drilled and reamed in the jig shown 
in Fig. 20, the tools used being shown 
lying on the table. This jig is shown re- 
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ordering the castings an experiment was 
tried. 

A piece of machine equal in 
length to a certain number of teeth, was 
produced. The back, or part away from 
where the teeth were to be cut, was 
drilled full of holes to anchor it in the 
finished iron casting. It was then placed 
in the mold and the iron poured. After 
it was cool the shaft hole was bored and 
after turning it was taken to the gear 


steel, 






































Fic. 22. A 60-HpP. DIESEL 


any possible movement till the other holes 
are finished. When the four lower holes 
are finished, a pin is placed in the hole 


diagonally opposite the one already 
pinned, and the upper jig is set into 
place. This jig is located by means of 


hardened pins in the bottom, which fit the 
bushings G in the tov of the lower jig. 
One hole is drilled and a pin is inserted, 
as in the first case, after which the other 
holes are finished. 


DRILLING SPARK QUADRANTS 


Spark quadrants are drilled in the jig 
shown in Fig. 19. The quadrant is 
clamped at A, the ends being butted 
against V-blocks, and clamped down by 
three hook clamps B, C and D, a thumb- 
screw E forcing the piece into the V’s. 
The arm F carrying the drill bushing is 
indexed for the various positions by 








ENGINE 


moved from its base in Fig. 21. The 
connecting rod is shown clamped between 
two V-blocks. It is pressed into place 
against the top of the box jig by setting 
it over the hollow plugs A and B and 
clamping it down with the fork clamp C. 








Steel Inserts in Gears and 
Cams 


Some time ago the Taylor & Fenn Co., 
Hartford, Conn., was building a machine 
in which a cast-iron gear with cut teeth 
actuated a part of the mechanism. The 
pressure on the teeth was not constant 
and at one point on the periphery was 
applied so suddenly that the teeth at this 
point frequently failed. This failure was 
so annoying that it was decided to make 
the entire gear of cast steel, but before 


Fic. 21. ANOTHER VIEW OF CONNECTING-ROD JIG 


cutter. The first tooth was cut at the 
joint of the iron and steel. This regu- 
lated the cutting so that both ends of the 
steel came in a space which had a cast- 
iron tooth on one side and a steel tooth 
on the other. When put in the machine 
the improvement was a success and no 
further trouble was experienced from 
broken teeth. 

The halftone shows another application 
of the experience gained from the gear. 

















A CAST-IRON CAM WITH STEEL INSERTS 
It will be observed that the cam is very 
steep at the two places marked A and B 
If the cam were made entirely of cast 
iron, excessive wear could be expected 
at these paints. Two inserts of steel are 
placed in the mold at these points. The 
inserts are machined with a dovetail at 
the back, as partly shown at the bottom 
of the halftone. The ends are also dove- 
tailed so that there is no abrupt transition 
of the cam roll from cast iron to steel 
and vice versa. 
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Connecting Motors and Machines 


After the proper speed characteristics 
and horsepower of a motor to drive a tool 
have been determined,+ the method of 
mechanically connecting the motor to it 
must be decided upon. Machines to be 
motor driven can be divided into two 
gener! classes: 

Machines driven by prime movers other 
than electric motors or from a line shaft, 
considered by users of machinery. 

Machines built to accommodate an 
electric motor, considered by tool build- 
ers. 

In both cases the quantities to be con- 
sidered are: The space available; the 
surrounding conditions; the nature of the 
load; the speeds of the shaft where 
power is to be applied; the speeds of the 
motor used; the method of connecting 
the motor mechanically: (a) Direct con- 
nected. (b) Belted. (c) Geared. (d) 
Connected by chain drive. 

The space available is the first con- 
sideration which determines the location 
of a motor. In many cases it is impos- 
sible to conveniently connect a motor to 
accommodate the requirements of a ma- 
chine. In these cases, the motor must 
be connected to a countershaft in a way 
similar to that shown in Fig. 1, or the 
motor can be mounted on the ceiling, a 
post or girder near the machine; belt or 
chain drive must be used in cases like 
this. 

A convenient position is sometimes 
found for a motor, but the presence of 
water, oil and grease or small chips makes 


7See articles on “The Speed Require- 
ments of an Economical Lathe Drive” 
and “Selecting a Motor, ete.,” in Ameri- 
can Machinist, Vol. 37, pages 91 and 510. 


By A. G. Popcke* 








The principal points to be con- 
sidered in mechanically connect- 
ing a motor to a machine. 


The tables showing standard 
practice in designing belt and 
gear drives can be used by those 
who have occasion to connect 
motors to machinery of various 
types. 

The exact location of the mo- 
tor, of course, can be determined 
only by the study of local con- 
ditions; definite rules cannot be 
laid out. 




















*Industrial elecerical engineer, West- 
inghouse Electric & Manufacturing Co., 
East Pittsburgh, Penn. 
it undesirable. Under these conditions, 
inclosed motors can be used to overcome 
the difficulty. The use,of a semi-inclosed 
motor is often sufficient to insure pro- 
tection. In cases like this, if an open 
motor is used, it is usually placed on 
the ceiling, a pedestal or a near-by col- 
umn or girder, a belt or chain connection 
being used. 

Mechanical difficulties in finding a 
place for a motor to avoid oil, water, etc., 
can often be overcome and compact units 
obtained by the addition of a counter- 
shaft at the base of a machine to which 
the motor is geared. Fig. 2 shows the 
back view and Fig. 3 the side view of a 
case like this. Note the convenient lo- 
cation of the starting switch at A. 











Fic. 1. 








Motor CONNECTED TO COUNTERSHAFT 


The nature of the work in metal-work- 
ing machinery is usually such that gears 
can be used wherever the motor can be 
placed on a machine. Machines such as 
punches, shears and headers, where heavy 
loads of short duration occur, are 
equipped with flywheels, which help to 
take up the shock; for this reason motors 
can be geared to this type of machine. 
When applying a motor to a header or 
any machine where a large flywheel is 
used, and the machine is not adapted to 
gearing, an easy way to apply a motor is 
to belt it to the flywheel. 


SHAFT SPEED DETERMINES Motor SPEED 


The speeds of the shaft on the machine 
where power is applied is the principal 
factor which determines the speed of the 
motor to be connected. These speeds 
vary with the type of machine. On forg- 








Standard Minimum 








Pulley Pulley 
a ¥ b 
A P £2 
fea} = Qin |All & ~ 
1 1700 34; 23 3 1} Single 
2 1709 33 3 3 3 Single 
1200 t 3 3 3 Single 
850 4 4 34, 4 Single 
3 1800 4 3 3 3 Single 
1150 $ 3 34) 4 Single 
850 5 444 4} Single 
5 1800 4 4 34 4 Single 
1200 5 45 4 44 Single 
850 6 5 44, 5 Single 
74 1700 5 4464 4} Single 
1150 6 5 43 5 Single 
975 7 6 5 6 Single 
850 7 6 5 6 Single 
650 8 7 6 7 Single 
10 1700 6 5 44 5 Single 
1300 7 6 5 6 Single 
1150 7 6 5 6 Single 
850 8 7 6 7 Single 
730 8 7 6 74 Single 
600 9 Ss 64. 9 Single 
15 1700 7 6 5 6 Single 
1250 8 7 6 7 Single 
1100 8 7 6 734 Single 
825 9 ‘ 64 9 Singl 
675 10 9 7 8 Single 
600 11 10 74 «Of Single 
20 1700 8 7 6 7 Single 
1100 9 8 64 9 Single 
900 «10 9 7 S Single 
750 11 10 74. 93 Single 
650 11 10 8 9} Single 
95 1400 9 8 64 9 Single 
1100 10 +0) 7 8 Single 
950 ll 10 74 94 Single 
825 11 10 8 93 Single 
600 12 2 9 103 Double 
30 1700 9 8 6} 9 Single 
1150 11, 10 74 94 Single 
975 11 10 8 9} Single 
725 12 12 9 10} Double 
600 13 12 10 11 Double 
35 1700 10 9 7 8 Single 
1150 «#611 10 S 94 Single 
850 12) 12 9 | 104 Double 
675 13 2 10 11 Double 
40 1700 «11 10 73; 98 Double 
950 12 2 9 103 Single 
775 13 12 10 11 Double 
600 14 12 12 13 Double 
50 1700 11) 10 8 9} Double 
975 13 12 10 11 Double 
730 14; 12: 12} 13 Double 
565 16 13 12) 15 Double 
TABLE 1. STANDARD MOTOR RATINGS 


SHOWING THE STANDARD AND MINI- 
MUM PULLEYS USED IN EACH CASE, 
ALSO BELT SPEED WITH 
STANDARD PULLEY 
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ing machines using large flywhee!s they 
are as low as 50 to 60 r.p.m.; oa machine 
tools, such as lathes,-drills, millers, etc., 
they average between 200 and 300 r.p.m. 
Speeds as high as 1000 to 2000 r.p.m. 
occur on grinders and wood-working ma- 
chines. The method of taking care of 
these will be explained later. 

Modern practice is to standardize the 
speeds of motors. This practice has been 
brought about by the extensive use of 
alternating current. Since 60 cycles are 
used in the majority of alternating-current 
systems, the standard speeds of direct- 
current motors are approximately the 
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to be considered in connection with each 
of these drives will be explained. 


BELT DRIVE 


This is the most convenient method of 
drive in the majority of cases and is of 
the least first cost. It is, therefore, used 
more than the other two methods. The 
quantities to be considered when apply- 
ing a motor drive using a belt connection 
drive are: Speed reduction; pulley sizes; 
belt speeds; motor speed; distance be- 
tween pulley centers; arc of contact; 
size of belt; use of idle pulleys; mount- 
ing of the motor. 





x 
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pulleys used on motors have been stand- 
ardized according to ratings, i.e., horse- 
power, and speed of motor. These are 
given in Table 1, column 3. This fixes 
standard practice for belt speeds 
Table 1, column 7). 

As the size of motor pulley is reduced 
on any motor, the strains on the motor 
bearings and shaft are increased. A min- 
imum pulley is, therefore, specified by 
motor manufacturers for each motor rat- 
ing (see Table 1, column 5), The maxi- 
mum size of the pulley on a metor is re- 
quired only where speeds higher than 
the motor speed are required (grinders 


(see 








Fic. 2. BACK VIEW, 


same as the specds of 60-cycle, alter- 
nating-current motors. 

The speeds obtainable with the 60- 
cycle motors mostly used are 1700 to 
1800; 1100 to 1200; 850 to 900; 650 to 
720, and 550 to 600 r.p.m. The higher 
speed given in each case is the 
chronous speed at which the motor runs 
when not loaded. The speed decreases 
from 5 to 7 per cent. as the motor is 
loaded. 

On 25-cycle circuits the speeds of mo- 
tors most frequently used are 700 to 
750; 550 to 600, and 350 to 375 r.p.m. 
The speeds of direct-current motors are 
given in the second column of Table 1. 
A reference thereto will show ‘he relation 
to the speeds of the alternating-current 
motors just given. 


syn- 


MECHANICAL CONNECTIONS 


Motors can be either dircct connected, 
belted, geared or connected to machines 
by chain drive. Direct connection with « 
flexible or rigid coupling can only be 
used if the speed of the shaft where 
power is applied is the same as the mo- 
tor speed. Belts, gears or chains must 
be used in all other cases. The details 





SHOWING 





COUNTERSHAFT AT BASE 


CONSIDERATIONS IN OBTAINING SPEED 
REDUCTION 


The speed reduction is the ratio of the 
speed of the motor to the speed of the 
shaft where power is applied. Obtain- 
ing the required speed reduction involves 











Fic. 3. COUNTERSHAFT GEARED TO MoTorR 


and wood-working machines). This is, 
in nearly all cases, limited by the belt 
speed, which should not exceed 5000 ft 
per minute. 

In some cases, small motors especially, 
the si and location of the motor are 
such that the diameter of the motor limits 








the size of the motor, pulley, machine the largest pulley. The belt speed is fig- 
pulley and belt speed. The sizes of the ured as follows: 
a 
\ppr x \! ~ 
) A nM) 
1500 1.2 B 
1000 1.8 B 1.3 B 
& S00 22 B 7 } 9 
_ 600 3 B 2 B I 2 B 1.2 B 
S 00 3.6 B 2.4 B 1.8 B 4 O&# 12 B 
a 100 4.5 B $0 B 2.2 B 1.8 B l 5 B 
= 350 5.13 B $4 B 2.52 B 2.06 B 1.7 B 
: 300 6 0 B 1.0 B ; 0 B 24 R 2 0 B 
= 20) ‘2 ts B sf B 2.9 B 2.4 B 
— 20) 9 6 B j B $6 B $0 B 
. 150 12 8 Bbg 1.33 6 | is B 1o B 
s 100 Is 12 Bbge 2.0 9 Bhe 1.5 7.2 Bbhge 1.2 6.0 B 
z oO 20 y 13 1 Bbhg 2.23 10 Bbhe 1.67 8 Bbe 1.33) 6.7 Bhe 1 
= 80 22.5 15 Bbg 2.5 11 Bbhge 1.88 9 Bhe 1.5 | 7.5 Bhe 1 
7 70 25.3 17.1 Bbg 2.8512.9 Bbg2.1510.2 Bbg 1.7 8S 6 Bbhe 1 4 
60 4) a») Rhe 3.33 15 Bbhe 2 ! Bhe 2.0 |10 Bhe 1 67 
) 24 Bbhe 4 IS Bbhe 3.014 4 Bhe 2.4 /12 Bhe 20 
B Motor belted direct Bho Back-geared motor b lted Bbhe 1.33, ete the number indicat 
re eto rom il ershat sr pene . ¢ ‘ -face nal t — de 
' - nally t haft he heavy-faced type indicates the motor speed recommended ji 
TABLE 2 RELATION OF MACHINE AND MOTOR SPEEDS RECOMMENDATIONS FOR 
BELT DRIVI 





















































Belt speed (jeet per minute) 
3.14 diam. of motor pulley (inches) X ) 
( r.p.m. oj] motor 
12 

The success of a belted motor appli- 
cation depends largely upon the arc of 
contact. The distance between centers of 
motor pulley and machine pulley, as well 
as the speed reduction, determines the 
arc of contact on the smallest pulley, 
usually the motor pulley. 

Motors can be furnished with idler pul- 
ley attachments, Fig. 4, and these are ap- 
plied to advantage where it is necessary 
to overcome a small arc of contact. When 
necessary to obtain extremely low speeds 
back-geared motors, Fig. 5, should be 
used. 

A good standard for this type of motor 
is one having a speed reduction of 6 to 1 
itsarmature and countershaft 
Usually, if the required reduc- 
tion in speed exceeds 6 to 1, a back- 
geared motor should be used. For in- 
stance, if the reduction is 12 to 1 between 
the motor speed and the machine speed, 
a back-geared motor with a 6 to 1 speed 
reduction should be used, and the fur- 
ther reduction 2 to 1 obtained by means 
of a pulley on the countershaft of the 
back-geared motor. 

The pulleys furnished 
make provision for the proper width of 
the belt. Table 1 shows whether a single 
or double belt should be used. The width 
of the belt should be one inch narrower 
than the pulley face on pulleys up to 12- 
in. face; above that it should be two 
inches narrower than the pulley face. 


between 
speed. 


with motors 


THE Cost oF MoTors 


The cost of a motor of given horse- 
power increases as the rated speed de- 
creases. For instance the cost of a 10- 
hp. motor at 1200 r.p.m. is approximately 
the same as a 5-hp. motor at 600 r.p.m. 


The cost increases in the same propor- 
tion as the square root of the torque 
figured at 1-ft. radius. This quantity is 
figured by means of the following 
formula: 

a 5250 & hp. 

Torque at one-joot radius - 

r.pm. 


For instance, a 7'.-hp. motor at 1150 
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r.p.m., ready for belting, costs approxi- 
mately $180, and a 7'4-hp. motor at 650 


r.p.m. costs approximately $235. The 
torques are 
§250 x 7} 
= * =e 34.2 
1150 
and 
5250 74 
- “ = 60.5 
650 


The square roots of these are 5.85 and 
7.8, respectively. 


The ratio of these square roots is 
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selecting the proper speed of motor and 
size of pulleys. Table 2 gives the ma- 
chine speed at the left column and the 
motor speeds at the top of the table. 
The figures in the body of the table are 
the speed reductions for any combination 
of machine and motor speed indicated. 

The letter B indicates that the motor 
be belted directly, and the symbol Bbg 
indicates that a back-geared motor be 
belted. The figure after Bbg indicates 
the reduction between the motor counter- 
shaft and the driven machine, if a back- 
geared motor with a 6 to 1 reduction is 
used. 























Fic. 4. IDLER-PULLEY ATTACHMENT 
TO OVERCOME SMALL ARC 


The ratio of prices is, 


35 


——- = |. 3 


180 
These two ratios check closely. 

From 2 cost point of view, therefore, 
as high a speed motor as possible should 
be used, but the diameter of minimum 
pulley specified should not be gone be- 
low. 

BELTING Motors 

There are two general cases to be con- 
sidered when belting motors; these are: 

Where. the machine pulley is fixed, as 
when belting to a flywheel. In this case 
the motor pulley must suit the require- 
ments of the machine. In this case care 
must be taken not to go below the mini- 
mum motor pulley and the arc of contact 


must also be carefully considered, for 
in these cases the reduction is usually 
large. 

Where the machine pulley can be 


chosen to Suit the standard motor pulley 
Tables 2 and 3 were devised to aid in 













Distance 
Between 
Ratio of Centers, 
Reduction Feet 3 4 5 6 
; 170 166 163 160 
3 iY 173 170 167 165 
5 175 172 170 168 
3 165 160 155 150 
4 { 168 165 162 158 
5 172 168 166 162 
; 160 153 148 142 
5 4 165 161 157 152 
5 168 164 162 157 
3 153 147 139 131 
6 1 161 156 150 144 
5 164 161 156 152 
TABLE 3 RELATION BETWEEN MOTOR PI 


Diameter of Motor Pulley, Inches 


7 8 9 10 11 12 
157 153 150 147 145 14] 
163 161 158 156 155 151 
167 164 162 161 160 157 
145 142 156 132 126 122 
154 152 14s 144 140 137 
159 157 155 151 148 146 
134 128 122 
146 142 138 
153 150 146 
122 
138 
146 

LLEY, DISTANCE BETWEEN CENTERS OF 


PULLEYS, RATIO OF REDUCTION AND ARC OF BELT CONTACT 


Fic. 5. 


BACK-GEARED Motor Su!ITABLE 
FOR EXTREMELY Low SPEEDS 


The heavy-faced type indicates the 
method recommended in the majority of 
cases for the combination where it oc- 


curs. Thus, for machines speeds be- 
tween 600 and 1500, use 1800-r.p.m. mo- 
tors; between 350 and 600, use 1200- 


r.p.m. motors; between 250 and 350 use 
900-r.p.m. motors; between 150 and 250, 
use 720-r.p.m. motors. For the smaller 
power requirements, and between 150 to 
200 for the large power requirements 
use 600-r.p.m. motors. Below 100 and 
150 r.p.m. it is best to use back-geared 
motors. 

It is poor practice to use back-geared 
motors whose initial speed is 1700-1800 
r.p.m. in the majority of cases. In ap- 
plications requiring from 10 to 20 hp., 
1200-r.p.m. back-geared motors should 
be used; above this 900-r.p.m. or 720- 
r.p.m. back-geared motors should be 
used. 


DETERMINING THE ARC OF CONTACT 


Before deciding upon any belt drive 
the arc of contact should be carefully 
checked. In machine-tool work, on ap- 
plications where belts are used, the dis- 


Per Cent. of 
Are of Contact Power Transmitted* 
180 100 
170 o4 
160 SG 
150 83 
140 | 78 
130 72 
120 | 67 


*Based on power transmitted with 180 deg. are 
of contact. 
TABLE 4. RELATION OF ARC OF CONTACT 
TO POWER TRANSMITTED 
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tance between centers is usually between 
3 and 5 ft. Motor pulleys range from 3 
to 12 in. and the arc of contact is usu- 
ally considered when the ratio of reduc- 
tion is between 3 and 6. 

Table 3 shows the arc of contact, 
knowing the size of the motor pulley, 
ratio of reduction and the distance be- 
tween pulley centers. The use of this 
table is self-explanatory; an example 
will suffice: The motor pulley is 6 in., 


the ratio of reduction is 4 and the dis- 
5 ft.; the table 


tance between centers is 





Fic. 6. MoToR MOUNTING FOR GEAR DRIVE 
LIMITATIONS TO CENTER DISTANCE 


shows the arc of contact as 162 deg. 
Table 4 shows the effect of the arc of 
contact on the transmitting power of the 
belt. The decrease with decreased arc 
of contact is expressed by a percentage 
which the power transmitted at a given 
arc of contact is of the power trans- 
mitted at 180 deg. Thus if the arc of 
contact is 140 deg., only 78 per cent. of 
the power figured by the belt formula 
given in the various hand-books and belt 
and pulley catalogs, based on a_ 180- 
deg. arc of contact, can be transmitted. 

To transmit the required power the 
pulley and belt width must be increased 
or an idler pulley must be used to in- 
crease the arc of contact. An example 
will best. illustrate the application of 
Tables 1, 2 and 3: The speed of the 
machine is 185 r.p.m.; the hp. required 
is 7'4; the distance between centers is 
5 feet. What motor speed and what 
pulleys should be used for the belt 
drive ? 

Refer to Table 2. This shows that for 
150 to 200 r.p.m. a 720-r.p.m. motor 
should be used. 

Refer to Table 1. A 7'4-hp. 650-r.p.m. 
motor has an 8x7-in. standard pulley and 
a 6x7-in. minimum pulley. 

The speed reduction with this motor is 

650 
ne 

Refer to Table 3. The arc of contact 
for a ratio of reduction of 3.5 (average 
of 3 to 4), the distance between centers 
of 5 ft. and 8-in. motor pulley is 160 
deg. (average of 164 and 157), and with 
a 6-in. motor pulley is 165 deg. (aver- 
age of 162 and 168). Either will give 
successful service. The machine pulley 
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would be with an 8-in. motor pulley 3.5 
x 8 = 28 in. and with a 6-in. motor pul- 
ley, 3.5 x 6 = 21 in. 

The face in either case will be 7 in. 
and a single 6-in. leather belt should be 
used. The combination of 8-in. motor 
pulley and 28-in. machine pulley is pre- 
ferred because the motor pulley is 
standard. 

The above example covers a 
where the machine pulley can be 
lected at will. In cases where a motor 
is to be belted to a flywheel or to a pul- 


case 
se- 
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ley on a machine which cannot be easily 
changed, the procedure is as explained in 
the following example: The size of the 
machine pulley (flywheel) is 72 in.; the 
speed of the pulley is 100 r.p.m.; the 
hp. required is 15, and the distance be- 
tween centers is 6 ft. What motor speed 
and motor pulley should be used? 
Consider a reduction of 6:1 belted di- 
rectly. The motor speed must be 600. 
The size of the motor pulley 
Machine pulle) 
Ratio oj reduction at 


779 
4a 


12 im 


Table 1 shows that a 12-in. pulley can 
be used with a 15-hp., 600-r.p.m. mo- 
tor. It inch above the standard 
pulley diameter. 

Table 3 shows that for a 12-in motor 
pulley, a ratio of reduction of 6, and 6 ft. 
distance between centers, the arc of con- 
tact is outside the limits of the table and 
the arc of contact very small (below 
120 deg.). 


is one 


OBTAINING A SUCCESSFUL DRIVE 


A successful drive can be obtained 











Fic. 7. No LIMITATIONS TO by using a 12x10-in. pulley on the motor 
CENTER DISTANCI and employing an idler pulley. It is not 
| Max. No. of 
| Teeth for 
Number of Teeth Face PI speed of 
| | Sta 
Stan- Min Min Rawhide} Pitch 1000, 2000 
| Diam dard Rawhide Pinion and | Lim Min Ft. per Ft. per 
. I I 
H.P. | R.PM Pitch Pinion Pinion Steel | Stes Clot} Speed | Diam Min Min 
1 1700 s 17 15 13 1 | l 40 1 63 Is st) 
I 1200 s 17 15 13 1} 2 605 1.63 24 a) 
2 1700 s 17 15 isn | 1} ? O40 1 63 Is 36 
2 1200 s 22 20 19 1; | 2) S70 2 38 25 Mw 
2 S50 ti Is 21 19 1; 2) 615 2 3S ws 72 
; 1800 S 2 20 14 | l 2) 1300 2.38 4 
1150 s »9 1 9 | | ee ee) ee | 2 38 20 52 
S50 6 1s Is is 2} 3} |} 670 $0 27 | 
> 1800 s 22 21 1” | 1y m4 1300) 2.38 34 
1200 t Is | Is In| 2? | 3} O40 +0 iv is 
x0) 5 2) i” Is 2} | + | ow | 30 27 ‘4 
7 1700 f Is | Is is | 2 st 1400 70 26 
1150 ‘ 21 19 Is 23 3} | 1Os0 $0 20 Ww 
Q75 5 19 Is Is | ; 3} | 970 | 3.6 10 th 
850 5 19 Is in | ; +} SO) $6 22 4 
650 , mm | Is is ; 3) Hiss , 6 20 5s 
Ww 1700) 6 21 1” is 23 3 M420 | 3.0 27 
1300 iD 22 | 1 Is 3; $i ww } to 35 
1150 ) 10 | Is Is ; | $? th ia , ¢ 33 
x0 5 »”) Is Is ; | ; so) 3.6 22 4 
739 7 21 1s 1s ; ti Ue es 26 2 
600 5 21 i” iv $4 1} 665 | 3.8 31 2 
15 1700 5 19 Is Is ; ; 7 t+. 6 22 
1250 ; »”) 1S in | ; ; ee oe 30 
1150 ) 21 Is Is ; | 4) 1210 3.6 45 
S25 ) 21 | 10 iv ; | ti o10 tS 23 tt 
675 + 3 | ts Is " rt N70 10 25 T 
600 +} 22 19 1” | ‘ 770 4.22 20 »s 
20 1700 5 20 Is Is ; ; | 1780 +6 22 
1100 > 21 | iv 1” 3% 4} 1220 3.8 *) 
900 4} 22 Is Is | ' | 5 | 1150 10 19 :s 
750 1] 2 | #W m | 4 | 8 } 960 4.22 23 it 
650 ' 21 | Is Is +} 5} | st) 15 23 i 
25 1400 5 21 i9 19 ; 4} | 1550 8 27 
1100 +} 22 | Is Is ‘ | 5 | 1400) 10 $1 
950 +} 22 | 19 1” { | 5 1220 4.22 ti 
825 1 1 Is Is 1} 7 1130 | 405 Is 36 
600 1 22 1” Is 1; %} si 15 25 MO) 
30 1700 5 21 19 19 $4 | i} IANO {8 2» 
1150 i} 22. «CO 19 19 1 5 1470 4.22 uy 
O75 } 21 | IS Is i) | >} 330 15 $1 
725 { 22 19 1s 4 +} wn | 45 21 2 
600 $} 20 | Is t | “70 5.53 20 Ww) 
35 1700 +} 22 Is Is i 2180 | 4.0 20 
1150 rl 2] is is ti 7 bso | 4.5 27 
| 850 j 22 19 Is i} 5} 1220 4.5 Is st 
675 3) 0 IS { Os) 6 6|)6 65 AB Is 7] 
10 1700 4} 22 19 1” 4 5 2180) 4. 22 ww 
950 t 22 19 Is i} ¥4 1370 15 32 
775 3] 20 is ti 1250 5.53 $2 
600 3 Is 15 i 940 5.0 19 38 
0 1700 ‘ 21 Is Is 1} 44 2340 15 Is 
975 3) 20 Is +} 1580 5.53 25 
750 3 Is 15 +4 1170 5.0 15 30 
SOS 3 20 Is 1} 90 6.0 20 WwW) 
TABLE 5. DATA FOR STANDARD MOTOR RATINGS, USEFUL WHEN WORKING 


OUT GEARED MOTOR APPLICATIONS 
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customary for motor manufacturers to 
supply idler attachments on motors so 
large. In cases like this an idler pulley 
attachment is more successful if mounted 
on a foundation, floor or bracket on the 
machine driven. 

The use of a back-geared motor in a 
case like this is awkward because the 
pulley on the motor countershaft must be 
of large diameter. If a back-geared 
1200-r.p.m. motor were used in this case, 
the countershaft speed being 200 r.p.m., 
a 36-in. pulley would be required on the 
motor countershaft, making an a\kward 
looking drive, as this pulley weuld be 
larger than the motor. 

When belt drive is used the motor can 
be mounted on the floor, ceiling, near-by 
wall, post or girder, in some cases on a 
part of the machine, on a pedestal, or on 
a platform built above the machine. The 
best method must be decided in each in- 
dividual case and depends largely on the 
judgment of the individual making the 
application. 

This discussion covers all the principal 
points to be considered when belting mo- 


tors to machines. 
GEAR DRIVE 


Gearing is the most positive form of 
power transmission and is usually em- 
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ployed when the motor can be mounted 
directly on a machine. The points to be 
considered on a gear drive are the follow- 
ing: Speed reduction; pitch of the 
gears; number of teeth on the gears (pin- 
ion and gear); face of the gear; pitch 
line speed; distance between centers; use 
of idler gears and mounting of the motor. 

The speed reduction is the same as for 
the belt drive. Here also, each motor 
rating has a minimum pinion for the 
same reason, limiting stresses, given for 
minimum pulley size. The pitch, num- 
ber of teeth and face for motor pinions 
have been standardized for back-gear 
motors and the best practice when gear- 
ing a motor directly to machines is to 
use these motor pinions as far as pos- 
sible. 

The pitch-line speed is limited by noise 
when steel pinions are used. A speed of 
1000 ft. should not be exceeded if quiet 
operation is desired. Between 1000 and 
2000 r.p.m., rawhide or cloth pinions 
should be used; 2000 ft. per minute 
should not be exceeded if it can possibly 
be avoided. 

Table 5 gives the standard motor rat- 
ings and the following information: 
Standard diametral pitch; standard num- 
ber of teeth in pinion; minimum number 
of teeth in rawhide and steel pinions; 





| 
Smallest | 
| 
| 


Pulley 


R.p.m 





Hp Min Max Dia Face Pitch | Steel 
1 740 2200 3 3 s 1; 
600 1800 3 3 8 lj 

150 1800 3 4 8 lj 

2 1100 2200 3 3 8 1; 
740 2200 3 4 s 1} 

150 L800 t 43 6 23 

3 1000 2000 3 4 S 1} 
660 2000 i 44 | 6 23 

150 L800 44 | 5 6 23 

375 1500 5 | 6 6 27 

5 1000 2000 4 | 4} 6 27 
750 1500 t+} 5 6 27 

600 1800 5 6 6 23 

$50 1800 6 7 5 3 

375 1500 6 74 | 5 34 

rf 900 1X00 5 6 | 6 23 

S00 1600 5 “2 oe 3 

600 LSOD 6 7 5 3 

500 1500 6 74 5 34 

150 L800 64 9 5 | 33 

350 1400 64 st) 5 | 3 

10 S50 1700 6 7 5 | ; 

TO 1500 6 7 5 3 

600 1800 6 73 5 34 

5OUr 1500 thy 9 5 3 ) 

io 1800 64 9 5 3} 

S75 1500 7 Ss 4} } 

l 780 1560 64 9 5 34 
600 1200 7 8 4} ¥ 

500 1500 74 9} +} 4 

100 1200 Ss 9} t $i 

i775 1500 9 104 ' 4+} 

20 650 1300 74 9} +} 4 
550 1100 Ss 9} 4 4} 

S00 1500 9 10} 4 4} 

400 1200 10 11 34 4} 

300 1200 12 13 3 j! 

2 550 1100 9 104 4 3 
(4) 1200 12 13 3 1} 

300 1200 12} 15 3 $i 

0 550 1100 10 11 3} 1} 
350 | 1050 124 15 3 44 

250 1000 14 18 3 $4 

40 550 1100 12 13 3 4 
350 1050 12} 15 3 4} 

50 1000 16 21 3 +} 

( 500 1000 123 15 3 $i 
325 975 16 21 3 4} 

rABLE 6 ADJUSTABLE SPEED MOTOR RATINGS 





USE WHEN CONNECTING THESE MOTORS TO DRIVE 


; Max 
Gear Data Teeth 
Pitch Line iot to 
Speed, at exceed 
Face Min. Diam 2000 
ft. per 
Mir.at 
Raw- Min Min Min Max Max 
hide | Teeth! Diam Speed Speed | Speed 
2} 19 2.38 460 1380 27 
23 19 2.38 375 825 46 
2} 19 2.38 280 1120 34 
23 | 19 2.38 690 1380 27 
2¢ | 19 2.38 460 1380 27 
3% 6 |:«(O18 3.0 355 1420 25 
23 19 2.38 625 1250 30 
3? 18 3.0 520 1560 23 
3%) 6|)«618 3.0 355 1422 25 
3i | «18 3.0 294 1176 30 
33 18 3.0 790 1580 23 
3} 18 3.0 590 1180 30 
3? 18 3.0 170 1410 25 
3} 18 3.6 425 1700 21 
44 18 3.6 355 1420 25 
3} 18 3.0 705 1410 25 
3} 18 3.6 755 1510 24 
3} 18 3.6 570 1710 21 
i} 18 3.6 175 1425 25 
4} 19 3.8 450 1800 21 
ot 19 3.8 350 1400 27 
3} 18 3.6 800 1600 22 
3} 18 3.6 710 1420 25 
i 18 3.6 570 1710 21 
1} 19 3.8 500 1500 25 
i} 19 3.8 $50 1800 21 
5 18 4.0 390 1560 23 
4} 19 3.58 780 1560 4 
) 18 1.0 630 1260 28 
) 19 4.22 555 1665 23 
5} 18 4.5 $70 1410 25 
5} 18 1.5 440 1760 20 
5 19 4.22 720 1440 26 
ay 18 4.5 645 1290 28 
5} 18 4.5 590 1770 20 
18 5.53 580 1740 21 
15 5.0 390 1560 19 
54 18 4.5 645 1290 28 
15 5.0 525 1575 19 
18 6.0 470 1880 19 
18 5.53 800 1600 23 
18 6.0 50 1650 22 
18 6.0 390 1560 23 
15 5.0 720 1440 21 
18 6.0 50 1650 22 
19 6.33 415 1660 23 
18 6.0 790 1580 23 
19 6.33 540 1620 23 


AND GEAR DATA FOR 
MACHINERY 


AND PULLEY 
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face for steel, rawhide and cloth pin. 
ions; pitch-line speeds of standard pin- 
ions; minimum pinion diameter, and also 
the number of teeth not to exceed 1000 
and 2000 ft. per minute pitch-line speed. 
All this information is useful when work- 
ing out geared motor applications. 

The method of gearing depends largely 
upon the distance between centers and 
the space available for the motors. In 
all cases the minimum pinion must not 
be gone below in trying to get large re- 
ductions and the pitch-line speed must 
not be above the limits given when try- 
ing to get a large distance between cen- 
ters. 

There are two general cases covering 
the mounting of a motor to drive a ma- 
chine through gears; these are: 

Where the dimension of the motor or 
machine limits the distance between cen- 
ters of the motor shaft and the driven 
shaft. 

Where this limitation does not exist. 

The first case occurs when a motor is 
mounted on top, side or bottom of a 
machine, as shown in Fig. 6. The di- 
mension causing limitations is indicated 
by A in these illustrations. In this case 
the proper distance can be obtained by 
using large enough gears; the limit is 
pitch-line speed. An intermediate idler 
gear frequently overcomes the difficulties 
here experienced. 

In the second case the relation of the 
motor and machine is shown in Fig. 7. 
In this case the motor can be mounted on 
a base and the motor pinion can mesh 
with the gear on the machine in any con- 
venient position. 

If reductions greater than 7 to 1 are re- 
quired, it is usually necessary to obtain 
the reduction by the use of two sets of 
gears. The back-geared motors. dis- 
cussed under “Belt Drive” can be used 
to furnish one set of gears in these cases. 
Thus if a reduction of 10 to 1 is de- 
sired, a back-geared motor with a 
standard 6 to 1 reduction, with a fur- 
ther reduction from the countershaft of 


‘ 10 
the motor to the machine of . to 1 or 


1.66 to 1 will fulfill the requirements. 

An example will explain how to pro- 
ceed in a motor application where gears 
are to be used: The speed of the driven 
shaft of the machine is 210 r.p.m.; the 
hp. is 10; the motor is mounted on the 
machine and the limiting distance be- 
tween centers is 12 in. What are the 
sizes of gear and pinion to be used? 
The machine is a punch and shear. 

In this case a pitch-line speed of ap- 
proximately 1000 ft. per minute will be 
employed. Table 5 shows that a 10-hp. 
at 850 r.p.m. is the highest speed mo- 
tor that can be used for this pitch-line 


speed. The ratio of reduction is then 
850 
10> 4.05 (use 4 to 1) 


The distance between centers for any 














October 3, 1912 


set of gears is determined by the form- 
ula: 
b 
2P 
where a is the distance between centers 
in inches, 6 is the sum of the number of 
teeth in both gears and P is the dia- 
metral pitch. In this case 

b 


—or b= 120 
e 


o== 


=12=>= 
a= 12 > 


The number of teeth in the pinion is, 


b l 


_ 120 
Ratio of reduction plus 15 


= 24 
= number of teeth 
in the motor pinion. The number of teeth 
in the gear is 4 x 24 = 96. 
Table 5 shows that the pitch-line speed 
for this motor with 20 teeth is 890 ft. 


per minute. The pitch-line speed with 
24 teeth is 
24 


x 890 = 1070 ft. per minut 


20 

If quiet operation is desired a cloth or 

rawhide pinion should be used with a 

3%-in. face. Thus the gears are speci- 
fied as follows: 


Motor pinion—rawhide—P = 5, face 
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3% in., 24 teeth. Machine gear—steel 
P = 5, face 3 in., 96 teeth. 

The bore for each is determined by 
the diameter of the shaft to which it is 
connected. The pinion is wider than the 
gears, so that the rawhide only engages 
with the gear. If it were the same width, 
the brass end-plates of the rawhide pin- 
ion would engage with the gear, causinz 
noise. 

This discussion covers the principa! 
points to be considered when gearing mo- 
tors to machines. 


CHAIN DRIVE 


To dctermine a chain drive the fol- 
lowing information is necessary: The 
speed of the driven shaft on the machine; 
the speed of the motor; the size of 
sprockets—pitch and number of teeth; 
width of the chain; the chain speed, and 
the horsepower transmitted. 

The design of chains is more compli- 
cated than belts and gears and it is, there 
fore, best to let the various chain man- 
ufacturers specify the chain, giving them 
the above information. The minimum 
sprocket to be used on a motor is the 
same as the minimum pinion given in 


on 
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Table 5. Chain speeds should not ex- 
ceed 1200 to 1600 ft. per minute. The 
best practice does not exceed 1000 ft. 
per minute. 

The above tables have all dealt with 
constant-speed motors. Adjustable-speed 
motors are dealt with and problems 
solved in a similar way. The belt speeds 
and pitch-line speeds must be carefully 
considered on the maximum spee'’s of 
these motors. The minimum pulleys and 
pinions are determined by the minimum 
speeds of the motors. 

Table 6 contains the ratings mostly 
used and pulley and gear information for 
this type of motor. The following are 
given: Smallest pulley; diametral pitch; 
face of steel and rawhide pinions; mini- 
mum teeth and diameter of pinion; pitch 
line speed at the maximum speed with 
minimum pinion, and the maximum num.- 
ber of teeth on the pinion so as not to 
exceed 2000 ft. per minute when the mo- 
tor runs at its maximum speed. 

In some cases where driven shafts 
are vertical, vertical motors can be ap- 
plied to advantage. The ratings and speed 
characteristics are the same as with the 
horizontal motors. 








—— 





Test Cylinders in the 


In those toolrooms where accurate 
jigs and fixtures have to be made, many 
cases are met where, at first sight, it 
seems almost impossible to get direct 
measurements so as to be quite sure of 
the result. Yet a careful consideration 
of the situation presented, will show, 
invariably, that we can with the aid of 
cylindrical test bars get results as ac- 
curate as we desire, that is, the result 
will depend on the preparatory work- 
manship put into the job. 

On jig work in general, and on jigs 
for ordnance work in particular, there 
*are three kinds of jigs that have, when 
first encountered, an awkward look about 
them, but these types, when better 
known, present little more difficulty than 


By Walter G. Groocock 








Useful application of cylin- | 
drical plugs in connection with 
slip gages and parallels for test- 
ing the accuracy of angular bear- 
ing seats and the location of 
guide bushings in jigs and fix- 
tures of various types. 

Simple formulas for computing 
the dimensions between cylin- 
ders and working surface. 




















tures fall, generally speaking, into one 
of the three following groups: 

1. Fixtures, or parts of a fixture, that 
have one or more faces at an angle to 
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the simple jig with its straightforward 
dimensions. 


Jic CLASSIFICATION 


These awkward looking jigs and fix- 


a plane and with a dimension given that 
must be correct at some given point, us- 
ually in space. 

2. Jigs for drilling holes radially in 
either (a) a cylinder where the center 


Toolroom 


line of the holes passes through the cen- 
ter of the cylinder; or (6b) in some part 
that has to be attached to a cylinder. 

3. Jigs for either boring or drilling 
holes at an angle to an existing hole or 
face. 

Most of the cases, met in practice, 
where it is only possible to make direct 
measurement by the aid of test cylinders, 
are excellent examples of measuring 
points in space. Now points in space, 
although extremely interesting from a 
mathematical point of view, hold little 
interest for the jig maker who wants 
to measure from something a little more 
definite than a point in the air. 

The calculations necessary for the trans- 
ference of these points in space to some 


other point where measurements can, 
with the aid of cylinders, be taken di- 
rectly, are quite simple, and involve 


nothing more advanced than an elemen- 
tary knowledge of trigonometry and the 
use of the trigonometrical ratios. The 
sticking point with our young men, us- 
ually is not that the trigonometry pre- 
sents any difficulties, but that they fail 
to see where to apply it. 

With this in mind, and with a view to 
explaining how useful cylinders are in 
measurements of this kind, a few con- 
crete cases have been selected that will 
cover, in a measure, nearly all the cases 
that are met in practice. 

The test cylinders hereinafter men- 
tioned are merely accurate cylindrical 
bars of definite size such as may usually 
be found at any toolroom examination 
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plate, and if a list of such bars is com- 
piled, giving the diameter and length, 
and hung either in the office or by the 
examination plate, it will be found most 
convenient. 


APPLICATION TO. A BRACKET 


The bracket shown in Fig. 1 was in- 
tended to fit onto a wormwheel proving 
fixture, already in existence, for testing 
both a worm and a wormwheel, the worm 
of which lay at an angle @ from the 
normal position of a worm. 

The intersection of the center line of 
the hole, for carrying the worm spindle, 
and the center line of the gap, locating 
the worm, was to be at a height H above 
the face onto which the bracket had to 
be bolted. 

In this case, as in many others in 
practice, the test cylinders were used in 
two ways; first, to support the work so 
as to get the correct angle for grinding 
the under face F, and second, to find the 
height of the point in the space A from 
the table of the grinder. Having found 
the height of this point, it is only a mat- 
ter of taking off the necessary amount 
from the face F to get the height H cor- 
rect. 

The method of rigging the job up on 
the grinder is shown diagrammatically 
in Fig. 2. The work is supported on a 
bar passing through and fitting the worm- 
shaft hole, and this, in turn, is supported 
on two test bars of such radius that when 
held in position by the parallels P they 
give the correct angle to the work. 

As this method has been given before 
in the AMERICAN MACHINIST it will be 
sufficient here to give (1) the formula 
for finding the length L when the radii 
R and r are known; and (2) the formula 
for finding the difference between R 
and r when the angle is known and the 
length L is assumed, say, 1 to 1™% in. less 
than the length of the work. 

As standard bars are used for this job, 
it is necessary to find R — r approximately, 
and then, having selected the nearest 
bars in stock, calculate for L from their 
radii: 
cotan : (1) 


L=(R-—r 
and consequently 


(R—r) = Ltan 


nN! >D 


(2) 


FINDING HEIGHT OF POINT 


Having rigged up the job on the grind- 
er at the correct angle, the next step is 
to find the height of the point A from 
the table of the grinder. Take a test 
cylinder D and clamp it as shown in Fig. 
2, taking care that it is parallel to the 
machine table. Now find the height / 
from the table, either with a height gage. 
or a dial indicator, and also, find the di- 
mension B by means of a micrometer. 

With these dimensions, we can pro- 
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ceed to find, by calculation, the height 
of the point of intersection A above the 
machine table. The dimension W being 
known, and B having been found by us- 
ing the micrometer, we must find what 
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It might be mentioned here that al- 
though the two supporting cylinders are 
shown in the diagram touching the 
bracket, in practice the use of standard 
test cylinders usually involves the use 
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ANGULAR PLATE 





LocATING BuTTONS ON DRILL JiGs 
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the distance E is. To do this we must 
first find what C is. Obviously: 

C =(W + B—a) tan é@ 
and 

E = (a+ b+ c) cos? 
hence the height of the point A from 
the grinder table is 

h —(E + A) 


and knowing this we can grind the face 
F down to its correct height above A with 
certainty. 
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OF RADIAL BUSHING IN JIG 


of slip gages, or packing between the 
work and the cylinders to keep them the 
correct distance apart. 


TESTING AN ANGULAR PLATE 


The angular packing plate, shown in 
Fig. 3, is another example where test 
cylinders are used both for checking the 
work, when finished, and also for pro- 
ducing it. The plate shown was to 
adapt a boring jig, already in existence, 
for another job, and the problem was to 
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get it a definite thickness H from the 
point in the space P to.the base. The 
point P was in the plane of the face F 
and also in the center of the groove G. 

This is obviously a job for the surface 
grinder, and the way to proceed would 
be to finish the locating side without 
special reference to the thickness of the 
plate, and then to rig the job up on the 
surface grinder and finish-grind the plate 
to the correct angle and thickness at the 
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is put into the grooves G, Fig. 3, and a 
test cylinder of radius R is laid on the 
slope of the adaptor and kept from roll- 
ing by the slip gages in the groove. 
From Fig. 5 it will be seen that the dis- 
tance required, L, consists of R + A 4+ 
B + H, of which A and B must be found. 
Clearly 


A R cos 0 
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B ( san @ 
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ANOTHER ANGULAR JIG 


Same setting. The job is shown rigged 
up, diagrammatically, in Fig. 4. 

The calculation necessary to the grind- 
ing of this job, that is, apart from that 
necessary for the supporting cylinders, 
is again to find the height of the point 
P above the table of the grinders. Con- 
sider now the diagram shown in Fig. 5, 
which shows the method of checking the 
thickness of the work when finished. 
The drawing gives the height of the 
point P as being H above the base, and 
as this cannot be measured the dimen- 
sion L must be obtained by calculation. 

Now consider the method adopted to 
check the result. A pair of slip gages 


where C is half the width of the groove 
plus the radius R and, therefore, L is 
known. 

When the job is rigged up on the 
grinder as shown in Fig. 4, the height h 
of the under side of a roller of the 
radius R must be found by measurement 
and this dimension plus L of Fig. 5, will 
give the grinding height of the adaptor 
above the machine table. 

In these, and in subsequent examples 
the test cylinders are shown large for 
clearness, but it is best in practice to use 
small cylinders, because, should, say, the 
slip gage used in Fig. 5, not make a 
right angle with the face of the adaptor, 


uw 
ur 
~! 


the larger cylinder would give the greater 
error. 


LOCATING BUTTONS ON A JIG 


A typical example of the class of jig 
coming under group 2, is shown in Fig. 
6. This jig was for drilling a bracket 
that had to be secured to the side of a 
hollow cylinder of the radius R, The 
work was located on the jig by means ot 
the faces ff, and a pin through the hole 
h. The securing holes of the work aa 
in the plan of the jig, were figured as L 
from the vertical center line B of the 
cylinder to which they were bolted; and 
the center line of the hole hk was tangent 
to the cylinder on the center line. One 
locating face of the jig was parallel to 
the center line and L — E from 1t. 

After the jig was machined, as shown 












in Fig. 6, the problem was to fix buttons 
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on the jig so that the holes aa and A 
could be bored with certainty. The 
method of locating the buttons is shown 
Here the same notation is used 
as in Fig. 6. The angle @ is obtained 
from L and Rk because 


in Fig. 7. 


Rvun@=L 


therefore, 


Sin 0 


and the included angle of the back of the 
jig will be @ 90°. 

First, to locate the smaller buttons for 
the holes aa, Fig. 6, we must find the 
dimension A taken from the center line 
B to the top of a test cylinder C of 
radius r, and for this we require to know 
the angle @. Looking at the diagram it 
will be clear that D made up of the 
radius of the button plus the radius r of 
the cylinder C, will give us the sine of 
6 when divided by R + r, or in symbols: 


: Dp 
Sin d=, 


Now A —,r is the dimension from the 
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center line B to the center of the cylin- 
der C and consequently 
A—r 


R = sin (0+ ¢) 
therefore 
A =(R+1) sin (@+ %)r 
This may look rather formidable in 


symbols, but when taken for any con- 
crete case it will be found exceedingly 
simple. Having found A, and 7, E and L 
being known, we have only to find the dif- 
ference H between the center line B and 
the face F of the jig by subtraction. We 
may then lay the jig on the surface plate 
with the face F down, and with a dial 
indicator set the buttons for the holes 
aa with certainty, working with the di- 
mension just found, for the height of the 
test cylinder, and from one end of the 
jig in the other direction. 


LOCATING THE LARGE BUTTON 


In locating the larger button for bor- 
ing the hole Ah, shown in Fig. 6, it will 
be seen that the test cylinder J is in 
contact with the face of the jig formed 
by the radius R and with the large but- 
ton, and further that it also just touches 
the slip gages S. 

Knowing the size of the button and 
also that of cylinder J, we require to find 
dimension N. The dimension K is made 
up of the radius of the larger button 
plus the radius of the cylinder J, and 
since the center line of the hole to be 
bored is tangent to a circle of radius R, 
then M is known, because 

M=R—K 
The radius P is made up of R+ 7 and 
knowing M and P, then, obviously 
N=yp P?—M? 

Having found N by this means then 
the dimension for the slip gage S may 
be got by subtraction, because 

S—N— (H+T+?r) 
and, therefore, the button is correctly lo- 
cated in one direction when the cylinder 
J just touches the jig, the button and the 
slip gage. For setting the button in the 
other direction work from the same end 
of the jig as before. 

The slip S could be dispensed with 
if we made a special test cylinder that 
would touch both faces as well as the 
button; but quite apart from the fact that 
this would complicate the calculations, 
beside being expensive, the use of the 
slip gives a more sensitive “feel.” It 
need scarcely be mentioned that although 
both buttons are shown together on the 
diagram, in practice the button for the 
hole A would not be set until the holes 
aa had been bored. 


BWSHINGS PLACED ON RADIAL 
LINES 


TESTING 


Another kind of jig that falls into this, 
the second group, is shown in Fig. 8. 
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This is a cast-iron jig, of box form, for 
drilling two rows of holes in a large 
tube. Only the end view is shown. It 
will be seen that the two rows of holes 
are radial and are figured as being a 
distance W apart on a radius of R. Con- 
sider that this jig is bored and bushed 
and we require to check the distance W. 

In the diagram, Fig. 9, the jig is shown 
reversed, and ready for examination, on 
the surface plate. It will be seen that 
plugs have been put into the holes and 
test cylinders are shown in contact with 
the plugs, a slip gage being between 
them. 

The calculation necessary here is, of 
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sight at an angle to the horizontal; that 
is, the base B, on which the work was 
located, made an angle @ with the center 
line of the bushed holes. 

In this type of jig, with only one pair 
ef holes to consider, there are several 
ways of proceeding: Let us consider 
two. The first is to bore the holes ap- 
proximately at the correct height and 
then finish the work-locating faces B and 
C; or, secondly, to first finish the faces 
B and C and then, working: from these, 
bore the holes correct as to height. 

The decision as to which method shall 
be used is very frequently a question of 
available plant, but whichever method is 
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LOCATING HOLES IN A CIRCULAR JIG 


course, to find the width of the gage G 
and knowing the radius r of the test 
cylinders, obviously if we find the dis~ 
tance apart of the center of the cylin- 
ders, then by deducting the diameter 
of a cylinder from the distance L we get 
the width of G. 

First, find angle @, if not given, from 
a table of chords by dividing W, Fig. 8, 
by R. Next find the small angle ¢@; this 
we get from a table of sines, for 

Ss 
R—yr 
where S is the sum of the radii of the 
test cylinder and plug; and R —r is the 
difference between the radius of the jig, 
and that of the test cylinder. Having 
found @ then @ is known and conse- 
quently L may be found, because 


Sin = 


= 
—? 
) stn . 


L=2(R 


or 
L = chord a X (R — 1) 

In that class of jig coming into the 
third group, many variations are met in 
practice, and four types have been se- 
lected to show the .various ways in which 
the cylinders are applied to get accurate 
results. 


A BorINc Jic 
In Fig. 10 the end view of a cast-iron 
boring jig is shown. This jig was for 
boring a hole through the bar of a gun 


used we must be able to measure defi- 
nitely the height H, of the center line 
above the base at the point of intersec- 
tion. Consider first that the base faces 
are correct, the problem presented, then, 
is to provide a means of definitely meas- 
uring the height of the intersecting point. 

The idea is shown diagrammatically in 
Fig. 11. A test cylinder of radius R is 
laid on the work base in such a position 
that the vertical center line of the work 
VV passes through its center. The test 
cylinder is maintained in position by 
means of the gage slip S,, and a cursory 
glance at the diagram will show that since 
the center line is a distance W from the 
face C, then the width of the slip will be; 

S:= W—R 
and this fixes the position of the cylinder 
with certainty. 

We now require the height H, from the 
center of the test cylinder to the center 
line of the bushes. Clearly this is H,-— 
H;; where H, is the vertical distance from 
the point of tangency of the cylinder to 
the center line, and H, is. the height of 
the center of the test cylinder above the 
point of tangency. 


Now: 

H, = H, cos 6 
and 

H, = Reos 0 
therefore 


H, = H, cos @— Reos 6 = (H, — R) cos 6 
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and knowing this height we can, by de- 
ducting the radius of the cylinder, take 
all our measurements from the top of the 
test cylinder. 


ANOTHER COURSE OF PROCEDURE 


Consider now the*second method of 
procedure, that is, assume that the holes 
for the bushes have been bored and that 
the locating faces require finishing. Here 
we have four points to consider: First, 
that the work base is at the correct dis- 
tance H,, from the point of intersection 
taken as before along the vertical center 
line VV of the work; second, that the lo- 
cating face C is parallel to, and distant 
W from the center line VV; third, that 
the locating face C is square with the 
center line AA in plan; ahd fourth, that 
the locating base makes an angle @ with 
the center Jine of the bushes in elevation. 

These various points may all be con- 


eee 


Surface Piate 
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sidered, and watched at the same time by 
adopting the idea embodied in Fig. 12. 

It has already been shown in Fig. 2, 
that two cylinders of different diameter 
he!d at a certain distance apart will give 
us an angle with an exactness equal to 
that obtained when using the finest cli- 
nometer. Therefore, we may check the 
angle and determine the correct height 
by using two test cylinders of radius R 
and r respectively. 

It will be seen from Fig. 12 that the 
two cylinders rest on the base and are 
kept the proper distance apart by the 
slip gage S.. Consequently having de- 
termined the distance L between the cen- 
ters of the cylinders by means of the 
formula given with Fig. 2, then the width 
of the slip gage S. required to maintain 
the cylinders at the correct distance is: 

S, = L— (R + r) 
or, the distance between the centers of 
the cylinders less the sum of the two 
cylinder radii. 

With these in position we can check 
the angle because if the angle is cor- 
rect a dial indicator passed across the 
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top will give the same rcading when 
passing over the tops of both cylinders. 

For the height we first have to find 
H;. It will be seen that since the cyl- 
inder of radius R has been moved down 
the slope of the jig a distance equal to 
the width of slip S, in Fig. 11, then the 
height H; from the center, will be H, in 
Fig. 11 plus S, tan @; that is: 

H, = (H, — R) cos @+S, tan? 
and having this, then: 
H.= H:—R 


With H, known we may measure the 
height to the center line of the bushes 
either with an indicator as mentioned 
before; or, by laying across the tops of 
the two test cylinders a parallel of known 
thickness, and measuring from this to the 
under side of a bar, passing through the 
bushes, by direct measurement with 


gages. 





Base Angle 
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INDICATOR 


There is one other point to consider: 
We must know whether the face C in 
Fig. 10 is square, in plan, with the center 
line of the bushes. To test this the cyl- 
inder R is left as shown in Fig. 12 and an 
arm, of the necessary length, carrying a 
dial indicator, is mounted on a bar pass- 
ing through the bushed holes. 

The bar must also have on it a col- 
lar that can be clamped in such a posi- 
tion that it will bear against the face F 
of the jig (see Fig. 10) when the in- 
dicator is touching the cylinder R at one 
end. Then by swinging the arm carrying 
the indicator, to the opposite end of the 
jig, we shall, if the locating face is 
square, get the same readine on the in- 
dicator. 


POSITIONING HOLES ON A LATHE FIXTURE 


A boring jig of a different type is 
shown in Fig. 13. This was for use on 
the lathe for boring a hole in a casting 
at an angle to its base. The work was 
located on the jig by means of a pin pass- 
ing through the forked portion J of the 
jig, and the base of the work located on 
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the face F of the jig. The jig was po- 
sitioned on the faceplate of the lathe by 
the plug P, the center line of which was, 
of course, the center line of the hole to 
be bored. 

The distance of the point of intersec- 
tion of the plane F and the center of the 
hole to be bored, from the locating hole 
C, measured parallel to the plane F, was 
figured as L and the face of the jig F 
made an angle @ with the lathe face- 
plate. 

The problem here is to provide a means 
of fixing the position of the fork J with 
certainty. Consider now the diagram, 
Fig. 14, where the jig is shown mounted 
on an angle plate with the face F square 
to the surface plate. The hole for the 
plug having been bored, a plug is in- 
serted and a cylinder of radius r is 
clamped in position as shown. 

A little consideration of this diagram 
will show that the difference in height 
of the cylinder and hole C is given as 
X, and further, that L is made up of 
X+A+B. Therefore, if we calculate 
A and B, we shall know X. From the 
diagram it will be seen that: 

A =rtan @ 
and 

B= S sec 0 
where S is the sum of the radii of the 
plug and cylinder used; consequently 

X L —(S sec 6+- rtan @) 

and knowing X we can proceed to either 
fix the position of the bracket J or ex- 
amine it after it has been fixed. 


OPERATIONS ON ANGULAR DRILLING JIG 


The example shown in Fig. 15 was a 
jig designed to drill a hole through a 
pin, the hole being at an angle, other 
than a right angle, to the axis of the 
pin. The intersection of the two axes, at 
point P was at a distance W from the 
head of the pin which was located on the 
face F of the jig; and the center line of 
the pin made an angle @ with the hori- 
zontal when the center line of the hole 
to be drilled was vertical. 

In this case, as in many others met in 
practice, the hole for the pin in the jig 
can be bored after laying out; that is, 
the face F is prepared to the necessary 
angle from the base of the jig and face 
E is lined off for the hole which is then 
produced on the lathe, for which pur- 
pose the face F is bolted to the lathe 
faceplate. After the hole for work is 
bored, it is necessary to find the exact 
position of the point of the intersec- 
tion P so that we can set a button ac- 
curately for boring the bushed hole. 

By laying the jig on its side we can 
find the distance H from this side to 
the center of the hole that is bored, which 
gives us one dimension for setting the 
button. However, before we can get the 
other dimension we must, as before men- 
tioned, locate P from the base of the jig. 
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For the method of determining this 
point consider the diagram, Fig. 16, 


which shows the jig in part, but not to 
scale. In this figure a plug gage CG is 
shown in the hole already bored, and a 
test cylinder of radius R will be noted 
resting on the plug and jig. We can 
find the height of the top of the cylinder 
above the surface plate by orthodox 
means, and then, having calculated the 
difference in the height D between the 
center of the cylinder -and the point P, 
we shall have the position of this point 
fixed definitely, since its height from 
the surface plate will be the height meas- 
ured over the top of the cylinder minus 
the sum of the radius of the cylinder 
and the distance D. A glance at Fig. 
16 will show that 
D = (A I) cos 0 
where A is the sum of the radii of the 
cylinder and plug used, and that B must 
be calculated. But clearly 
B L tan @ 


where L is the sum of W, in Fig. 15, and 
R the radius of the cylinder; hence 
knowing A and B, then D can be found. 
It might be mentioned that since D is 
the horizontal projection of (A + B) 
then 

D=A cos #0 & 
and this is probably the simpler way of 
finding it. 

Having the point P fixed, then the di- 
mension E in Fig. 17 is known and we can 
proceed to calculate the thickness of slip 
necessary for setting the button. 


sin @ 


FINDING THICKNESS OF CAGE 


will 
from 


In this diagram it be seen that 
the button is located the face F 
by means of parallel (shown dotted) test 
cylinder C and the slip S; and since the 
distance M is made up of the sum of the 
radii of the button and cylinder, both of 
which are known, plus the slip S, then 


if we find M we shall know S. A care- 
ful consideration of Fig. 17 will show 
that 

M N Q 
also that 

N= L, sec@ 


where L, is the dimension W of Fig. 15 
minus the radius r of the cylinder used 
in Fig. 17. Further 

O=(E r) tan @ 

Having found N and Q then, as before 
mentioned, M, and consequently S, are 
known and the button may be set with 
certainty. 

LocATING HOLES IN A PLATE JIG 

The jig shown in Fig. 18 was for drill- 
ing six holes in a bracket, and for the 
purpose of getting the holes in proper re- 
lation to the exterior of the work. The 
jig was located from a parallel ridge, 
which lay below the face to be drilled, 
by means of the jaws J which lay at 
an angle to the axis of the jig. 
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This type of jig presents a problem 
somewhat different from those already de- 
scribed, but is similar in that there are 
several ways in which the jig may be 
made. 

As before, we will consider only two 
methods. First, that the locating part B 
has been finished separately from the 
main part of the jig, or jig proper, and 
we desire to locate this with respect to 
the six holes which are assumed to be 
finished. Second, that the locating jaws 
have either to be fitted correctly to the 
holes, after they are bored, or that we 
desire to examine the position of the jaws 
with respect to the holes, and for the 
purpose of checking the jig as a whole. 

First consider that we desire to fix the 
block B in correct relation to the re- 
mainder of the jig. It will be seen from 
the figures that the center line of the 
jaws J makes an angle ¢ with the center 
line of the work to be drilled, and the in- 
tersection of the two center lines is in 
the plane of the face to be drilled, that 
is, on the face F of the jig. 

In Fig. 18 a test cylinder is shown in 
contact with one of the locating jaws 
and resting on two slip gages. The prob- 
lem here is to calculate the distance of 
the center of the cylinder from the cen- 
ter line of the jig, and having done this 


we have the necessary dimension for 
setting the block. 
Referring to Fig. 19 it will be seen 


that X is the distance from the center of 
the cylinder to the center line of the jig, 
and to get this we must first find Y. Ob- 
viously 
Y =(s 
where S is the width of the slip (shown 
dotted) and r is the radius of the cyl- 
inder used. Further 
(X Y) = (W 
where W is half the width of the locating 
jaws. Therefore 
\ = (UV 
Having found X then, since the chord of 
the holes is equal to their radii from the 
center, it will be evident that H in Fig. 
18 is 


r) tan @ 


- r) sec @ 


—?) sec? — (s r) tan @ 


H Ra x ’ 


? 


and, therefore, the locating block B may 
be set into position with certainty. 
ANOTHER CASE 

Let us consider now the second case, 
where we either wish to examine the po- 
sition of the block B, and its angle; or, 
fit it correctly after fixing. In Fig. 20 
is shown an elevation of the jig mounted 
on a box angle which is in turn laid on a 
base whose angle is @. Plugs are in- 
serted into two of the jig holes and a 
cylinder C is laid on them and touching 
the face F of the jig. 

The problem is to find the height of 
the face J from the surface plate. We 
can find the height of the top of the cyl- 
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inder, by any available means, and then. 
having calculated H,, our position is fixed. 
It will be apparent from the diagram 
that 
H, D cos @ 


> 


2 
Fig. 18) plus the sum of the radii of the 
cylinder and plug. But the center of the 
cylinder is H; higher than H., that is, by 
an amount equal to r Sin #, consequently 
H,=H.+H:;+W+r 
where W is half the width of the locat- 
ing jaws. 

In all the cases treated no attempt has 
beerr made to show the simplest method, 
but rather to show the various ways that 
may be adopted. 

While some of the cases shown may 
appear a little complicated, this is due to 
the fact that the problems have been 
dealt with in the abstract rather than in 
concrete form. In general these cases 
are all extremely simple. I have found 
that the most certain way of proceeding 
is to draw a rough diagram of the prob- 
lem, approximately to scale, and make 
the necessary calculations, inserting the 
calculated figures in their proper places 
thereon. 

In some cases, as has been shown, the 
final calculation can only be made after 
having taken a height from the work. 
In these cases, if the diagram is prepared 
and fastened to the drawing of the jig, 
it takes only a few minutes to complete 
the calculations when the work is either 
on the machine or on the surface plate 
ready for examination. 


where D is equal to the sum of (see 








In a bulletin under the title of “Notes 
on Mineral Wastes,” published by the 
Bureau of Mines, the preface points out 
that during the past year, in producing 
500,000,000 tons of coal, there was 
wasted or left underground, in such a 
condition that it will probably not be re- 
covered in the future, 250,000,000 tons of 
coal. There was turned loose into the 
atmosphere a quantity of natural gas 
larger than the total output of artificial 
gas during the same period in all towns 
and cities of the United States. We also 
wasted or lost in the mining, preparation 
and treatment of other important metal- 
liferous and nonmetalliferous minerals 
from 10 to 50 per cent. of the year’s 
production of such minerals. These 
losses serve to indicate the importance of 
inquiries and investigations by the fed- 
eral government for the purpose of 
lessening the waste of essential resources 
investigations on the same _ general 
lines as those looking to a reduction in 
the loss of life in the mining operations 
of the country and the far more extensive 
investigations looking to the more efficient 


production and use of agricultural prod- 


ucts, both of which are being conducted 
by the federal government. 
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The Efficiency of Worm Gearing” 


This investigation was made at the 
plant of the Brown & Sharpe Manufac- 
turing Co. for the purpose of determin- 
ing the efficiency of three types of worm 
gearing for use in-an automobile trans- 
mission system, and the heating effect 
due to continuous running. The power 
for these tests was obtained from a 50- 
hp. induction motor, running approxi- 
mately 870 r.p.m. at full load. 

Between the motor and the worm-gear 
case was placed an automobile transmis- 
sion-gear case to enable tests to be made 
at two lower speeds. Between this and 
the worm-gear case was placed a spe- 
cially designed transmission dynamom- 
eter. An Alden brake was used to absorb 
and measure the power transmitted by 
the gears under test. 

The whole apparatus mounted ready 
for testing the worm-gear efficiency, is 
shown in Fig. 1. The motor is shown at 


By William H. Kenerson 








Interesting results obtained by 
a series of tests on three types 
of worm gearing for use in an 
automobile transmission 
system. 


The investigation showed high 
efficiency and carrying capacity 
of the gears. Also it was found 
that beyond a certain point in 
therun the rise in oil tempera- 
ture became quite gradual and 
regular and in transmitting the 
smaller amounts of power a point 
was reached where the tempera- 
ture remained constant. 
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WorRM-GEAR EFFICIENCY 














A, B is the automobile transmission-gear 
case, C the transmission dynamometer, 
D the case containing the worm gear 
under test, E the Alden brake, and F the 
platform scale which measured the load 
on the Alden brake. 

The apparatus was so arranged that 
as the load was imposed the weight on 
the platform scale was removed and all 
vibration of the scale beam was elim- 
inated by interposing the springs S be- 
tween the blocks G, which sustained the 
weight on the scale, and also by suspend- 
ing by a wire from the weight at the end 
of the scale beam a plate which dipped 
into a pail of oil, thus acting as an effi- 
cient dashpot. It was found possible by 
careful manipulation to maintain a steady 
and easily read load on both the trans- 
mission and absorption instruments. 


DYNAMOMETER AND BRAKE 


dynamometer and 
running 


COMPARING 


The transmission 
brake were first compared by 
them at various loads, and the torques 
corresponding to horsepower per 100 
r.p.m. marked on the dial of the trans- 
mission instrument corresponding to sim- 
ilar loads as indicated on the brake. It is 
evident that by this method of compari- 
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TESTED 





Fic. 4. First Worm ano WHEEI 





No. 1 Worm AND WorRMWHEEI! 


Fic. 5. 


Wormwheel, phosphor-bronze 
of teeth, 43 L. H.; pitch diameter, 


number 
10.95 


outside diameter, 11.28; cireular_ pitch 
0.800; angle of teeth with axis, 45 deg 

normal circular pitch, 0.5657: pitch of 
cutter, 5.553 addendum, 0.1628 (not 
standard) thickness of tooth 0.282 
whole depth, 0.3882: included angle of 


cutter, 45 deg 














































son the two instruments must check each 
other exactly. 

A thermometer placed in the oil well 
at the back of the worm-gear case D in- 
dicated the temperature of the oil, and 
another thermometer placed on the wall 
near the apparatus indicated the room 
temperature. The oil employed to lubri- 
cate the gears was one intended for use 
with superheated steam, having a specific 
gravity of 26 Baumé, flash point 625 F., 
and viscosity at 212 deg., 260 to 265. 
The case contained about 5 qt. of the oil. 

In all the trials the worm was located 
underneath the gear. Figs. 2 and 3 show 
sections through the gear case. As in- 
dicated, both shafts are mounted on ball 
bearings and end-thrust ball bearings 
take care of the thrust on the worm and 
wormwheel. All the worms were made 
of machinery steel, case-hardened, and 
the wormwheels of phosphor-bronze. 














The first worm and wheel tested are 
| _" 
| ~ | 
I 
=) 
BZ 





AND 3 WORM AND 


Fic. 6. Nos. 2 
WORMWHEEL 


number 
10.5704; 
pitch, 

6’ 


Wormwheel, 
of teeth, 40; 


phosphor-bronze; 
pitch diameter, 
throat diameter, 10.9964; circular 

0.8302; angle of teeth with axis, 38 
5”: normal circular pitch, 0.6518; pitch 
of cutter, 4.8196; addendum, 0.213; thick- 
ness of tooth, 0.3568; whole depth, 0.4586; 
worm, aurora steel, case-hardened; num- 


ber of teeth, 9; pitch diameter, 3.015 
outside diameter, 3.441; circular pitch 
1.0524: angle of teeth with axis, 51 $3’ 
55”; thickness of tooth, 0.295; lead, 
7.4719; ratio of wheel to worm, 40 to 9 


shown in Fig. 4, and are similar to those 
used for driving the spindle on the Brown 
& Sharpe automatic spur-gear machines. 
This pair of gears is an unusual case of 
the worm and wormwheel. The smaller 
gear is hobbed with a hob the size of the 
larger gear, thus making possible adjust- 
ment of the larger gear, which would not 
otherwise be the case. While in appear- 
ance this gear resembles a Hindley worm, 
it is not such in reality. 

Although not strictly in accordance 
with usage, the smaller gear will be 
called the worm and the larger the worm- 
wheel in the following description. Figs. 
4 and 5 give the dimensions and a good 
general idea of this pair. The worm- 
wheel was cut with the cutter shown, and 
the shape of the teeth on a section 
through the worm and wormwheel, par- 
allel to the axis of the worm, is also 
shown. 

All 


necessary information pertaining 
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No. 2 WorM AND WORMWHEEL 


Fic. 8. No. 3 Worm AND WoORMWHEEL 
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Fic. 11. DRivinc GEAR AND PINION 
Driving pinion, 5 per cent. nickel steel, case-hardened; pitch, 5; number of 
teeth, 14; angle of edge, 15° 4°; angle of face, 71° 5’: outside diameter, 3.3359; 
driving gear, 2 per cent. nickel steel, case-hardened; pitch, 5; number of teeth, 
o2; angle of edge, 74° 56’; angle of face, 13° 47’: outside diameter, 10.4627. 


to pairs Nos, 2 and 3 is given in Figs. 6, 
7 and 8. The difference between gears 
2 and 3 is principally one of shape of the 
worm threads. This difference is clearly 
brought out in the sections of the worm 
and wheel shown in Figs. 9 and 10. 

The shape of the teeth on the worm in 


Fig. 9 was produced with a cutter, the 
included angle of which was 29 deg., and 
the depth of tooth 0.570 in. This depth 
was based on the axial pitch, when the 
usual method on multiple worms is to 
base the depth on the normal pitch. The 
object in using this cutter was to obtain 
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as many teeth as possible 
one time, and also a shape 


in contact at 
that could be 





ground with a straight-sided emery wheel. 

The teeth of the worm in Fig. 10 were 
cut with a cutter shaped as shown, which 
is an arbitrary shape made to produce at 
one instant the greatest effective breadth 
possible, as shown in the figure. 


For purposes of comparison a series of 
trials was run on a pais of bevel gears, 
the principal dimensions of which are 
shown in Fig. 11. The accompanying 
table is a summary of the results of all 
the trials, and the curves of Figs. 12 and 
13 show in graphic form the average ef- 
ficiency of the different gears. In con- 


that the structure is both strong and en- 
during, and that should such tempera- 
tures be reached for any accidental rea- 
son, the gears would not be destroyed. 
The result of the trials was of particular 
interest because of the very high effi- 
ciency and carrying capacity of the gears 
tested. 
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Improved Method of Lead Lining Pipe 


The process of lead lining, here de- 
scribed, naturally divides itself into five 
main operations; namely: Preparation of 
pipe to be lined; preparation of lead 
lining; flanging lead lining, expanding. 
and testing. 


PREPARATION OF PiPE To BE LINED 


In this part of the process, we are 
concerned with two classes of work, 
new pipe and old pipe. The preparation 
of new pipe is of no special interest, in 
that it involves merely manufacturing 
operations with which all are familiar. 

In the case of the old pipe, the care 
and skill with which the work of prepar- 
ation is done have a marked bearing on 
the quality of the completed job of lead 
lining. The example selected for de- 
scription was a piece of 3'.-in. copper 
pipe, 7 ft. 10 in. long, which had been 
in service for some years. It was a 
piece with a rather troublesome bend, as 








ro BE 


LINED 


Fic. 1. Corropep Pipe 
may be seen in the halftone, Fig. 3. 

In addition, the pipe was badly cor- 
roded at the bend about 24 in. from the 
nearer end. This corrosion is indicated 
by the two black spots showing inside of 
the pipe in Fig. 1. At one of these 
spots, the corrosion extended entirely 
through the walls of the pipe. 

The preparation table is shown in Figs. 
1, 3 and 4, with the pipe resting upon it. 
The bolt extending up through it is for 
clamping the pipe to the table during 
the cleaning operation. The operation 
of this clamp is shown in Fig. 4. 

The pipe having been clamped to the 
preparation table, is cleaned by helpers 
using wire brushes drawn through by 
wires. When the scale and dirt have 
been loosened by these, the pipe is blown 
out with an air hose. The inside is then 
examined by means of a portable electric 
light inserted to determine the work 
which must be done in order to smooth 
up the interior of the pipe, so as not to 
injure the lead lining. 


By J. E. Otterson * 








This method of lead lining is 
in use at the Boston Navy Yard, 
and is the result of material im- 
provements in the layout of the 
plant and methods. The result 
has been a reduction in cost; 
increase in volume; a decrease 
in the time; improved quality, 




















and a greater success in the 
lining of bent sections. 
*\ssistant naval constructor, U. S. N., 


Yard. 


boston 


Nav) 











Where the pipe has been Sabined or 
tinned, particular care must be exercised 
to remove all lumps by scraping or melt- 
ing. If the pits, formed by corrosion, 
are deep and sharp edged, they should 
be filled up with plaster of paris. The 
sharp edge of the pipe, at the opening, is 
then rounded off by means of chipping 
and filing, so that the lead lining can be 
flanged over without injury. The extent 
of this is shown by the bright ring in Fig. 
1. The hole through the pipe is then 
patched by soldering on a piece about 
1 in. in diameter. 





Fic. 3. A TROUBLESOME BEND AND LINING CREASED TO Draw IN 














LINING READY TO DrRAw IN 


Fic. 2. 


PREPARATION OF LEAD LINING 


A chain carrying wooden balls, as 
shown in Fig. 8, is inserted in the end of 
the lead lining, and the end beaten over, 
as shown in Figs. 2 and 8. This is done 
by means of a wooden paddle, shown in 
the operator’s hand, the pipe being turned 
as the lead is closed in. 

This forms a very secure means of 
connecting the hauling-in chain and the 
lead lining. The lining has been known 
to pull apart, but the wooden ball has 
never been pulled through the beaten- 
over end. The little saucer-shaped piece 
of lead on the corner of the bench is the 
beaten-over end, which was cut from a 
previous piece of lead lining. The lining 
is then creased, as shown in Fig. 3, in 
order that it may be pulled in with a mini- 
mum of effort and of chance of damage 
to the lead. The creasing is done on two 
sides, by means of the round stick and 
mallet shown, and the lining is pulled in 
with the crease in the position shown in 
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Fig. 4. This reduces the friction of the 
lining in pulling in, and prevents it kink- 
ing or collapsing at the bend. It is not 
necessary to crease the lining for straight 
pipe. The inside of the pipe is then 
swabbed with tallow by drawing a piece 
of tallow-soaked waste through it. The 
end of the lead lining is also rubbed with 
tallow. 


PULLING THROUGH LEAD LINING 


The pipe is clamped to the pulling 
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pull of about 950 lb. A lighter pressure 
is used for smaller and straighter sec- 
tions of pipe, and a smaller hoist is shown 
on the right for such work. The lead 
lining does not pull through continuously, 
but by movements of about '~ in. with 
each blow of the operators, who strike 
the pipe with wooden mauls, as shown. 
Pressure gages and regulating valves are 
shown in the halftone. The pet cock at 
the foot of the air pipe is to release the 
air in the cylinder so as to relieve the 





Fic. 4. THE BEND AND APPARATUS FOR DRAWING 


through table, as shown in Fig. 4. 
apparatus for pulling the lead lining is 
also shown, and consists of a sheave at 
the end of the table over which the chain 
passes to an air hoist supported on the 
wall. The table could be made portable 
and self-contained by mounting the air 
hoist underneath and fastened to the 
table itself. 

The air hoist shown has a 7-in. diam- 
eter piston, and in this case the maximum 
air pressure of 25 lb. was used, giving a 























IN LINING 
The tension on the chain from the _ hoist. 
FLANGING THE LEAD LINING 


The lining, having been pulled through, 
and the tension on the chain relieved, 
the beaten-over end of the lining is sawed 
off so as to release the wooden ball. The 
lead is then flanged over by means of 
a cylindrical wooden billet and mallet. 
The billet is first inserted in the end of 
the lining, and by rotating it, the lining is 
bell-mouthed. The billet is then struck 





Fic. 


6. LINING READY TO FLANGE 
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with the mallet, and the lead beaten back 
to form the flange. 

The lead lining flanged and the bolt 
holes cut out are shown in Fig. 5. The 
darkened interior of the pipe shows the 
creases and folds in the lining before it 
has been expanded and pressed out 
against the sides of the pipe. At this 
point, only one end of the lining is 
flanged. 


EXPANDING AND TESTING 


The unflanged end of the pipe is shown 
on the testing table in Fig. 6. It is opened 
out by means of the spherical-ended plug 
shown so as to permit the insertion of the 
test plug shown lying down. This latter 
consists of a steel plug of the bore of the 
lead lining with a cup washer, bolted to 
it. The manner of holding this plug in 
the pipe is shown in Fig. 7, where a flange 
and three bolts connect it to the flange of 
the pipe. 

A \-in. hole runs through the plug 








LINING 


WRINKLES IN 


with pipe connection to the compressed-air 
main at J. The pet cock at G is to let the 
air out of the pipe when the water is 
turned into it at the other end where 
water connection is made as shown, When 
the pipe is ready for test, the valves A, 
F, D, E, and G are opened, A being 
the valve to the water main. The 
pipe fills with water, and air escapes 
at G; E forms a by-pass around the test 
pump. 

When the pipe is filled with water, C 
and E are closed and the pressure built 
up with the hand pump to 350 Ib. per 
sq.in. The air between the lining and 
the pipe is squeezed out by the cup 
washer in the unflanged end, and emerges 
at H. This arrangement of cup washer 
test plug further permits of the lead lin- 
ing drawing into the pipe as expansion 
takes place. 

If any leaks develop in the pipe, they 
will show by water coming out between 
the pipe and lining, at //. At the com- 
pletion of the test, the valve E is opened, 
which lowers the pressure to the city 








main pressure, and then the valve A is 
closed and B opened. There is a T, with 
A on one side, B on the other, and the 
hose C entering the third branch. The 
valve B allows the water to run from the 
pipe back through the hose into a pipe 
which goes through the window and into 
a drain outside. The water is forced out 
by air pressure turned on through the 
valve J. The testing table is covered with 
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This pipe was taken as a bad example. 
The bends were bad and under test the 
lining failed. This failure was at the 
arrow point in Fig. 3. The failure did 
not show from an examination of the in- 
terior. It was necessary to heat the pipe 
on the outside with a torch. When the 
heat is applied to the place nearest the 
split, the lining will open and let col- 
lected water and steam escape there. 











Fic. 7. TESTING THE LINED PIPE 


lead aad has a shoulder around it with a 
drain in the lower curner in order that as 
little water as possible be allowed to run 
around on the floor. 

If the pipe stands the test, the next 
step is to disconnect the testing appa- 
ratus, cut off the surplus lead, and flange 
the lining over as shown in Fig. 5. Some- 
times, cross-kinks are formed which do 


When the leak is detected, the lead is 
carefully scraped and beaten down and 
the surface tinned by floating a little 
solder on the pipe at that location. In 
addition to the use of a soldering iron, 
heat is applied to the pipe with a torch. 
Care must be taken not to do more than 
to warm the pipe, or the lining may be 
melted through and the pipe have to be 
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Fic. 11. Layout OF LEAD-LINING PLANT 
These are smoothed out by hammering For a flux, scrapings from the ordinary 


them with a round metal ball on a rod. 
This ball is about 1% in. in diameter, and 
a short stroke is possible upon the in- 
side of the pipe, even at quite a distance 
from the end. 


white, stearic-acid candle are used. This 
has been found admirable for use on 
lead. After the surface has been well 
tinned, a generous quantity of solder is 
floated in to cover up the break. In doing 


Vol. 37, No. 14 


this work, the pipe should be so held that 
the solder will run on to the split by grav- 
ity. Experience shows the repaired place 
in the lining to be the strongest place in 
the pipe. 

The tools used for this work can be 
lashed on a rod, long-handled_ screw- 
driver, etc., to enable the location to be 
reached. In the case of a bad compound 
bend in the pipe, it may happen that the 
split cannot be mended, owing to the in- 
accessibility of the break. In such cases, 
the lining must be melted in two and 
the two halves rulled out and the whole 
operation repeated. It is very seldom 
that this happens. When the pipe ap- 
pears to offer too much difficulty to the 
process of !ead lining described above, it 
is customary to cut the pipe and flange 
the two ends. 

A part of the process not covered is 
the removal of old lining where it has 
failed. When the pipe is straight, this 
lining is started with a screw-driver or 





Fig. 8 Wooden Balls and Chain for Drawing 
in Lining 
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Fig.9 Countersunk 8 Fig.10 A Better 
Flanges Method 
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DETAILS OF METHOD 


similar tool in four places, 90 deg. apart. 
When suitable openings have been made, 
this passage between the lining and pipe 
is extended full length by the use of a 
long bar. When this has been done, the 
lining is well loosened from the sides of 
the pipe and can be easily drawn out. 
In the case of a bend, the lining is melted 
into two parts as mentioned above, and 
each part treated as a whole. 
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12. METHOD OF RUNNING BRANCHES 


Fic. 


In the case of steel tubing, in which 
the joints of the tubing are lap joints, or 
where there is any roughness in these 
joints, and in case of badly pitted spots in 
copper pipe, the inside of the pipe is 
smoothed with a mixture of plaster of 
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paris. This is to protect the lead while 
being drawn in. 

It has been noted that in some places 
it is the practice to countersink the 
flanges, as shown in Fig. 9. This is be- 
lieved to be bad practice, since the 
flanges, when the pipe is installed, are not 
always fair and the bearing on the lead 
lining is not even all around, so that wa- 
ter often leaks up between the flanges, 
and gets under the lead lining at A, caus- 
ing its collapse. It is better to flange the 
lead lining as in Fig. 10, as a bearing on 
the lead is assured when the pipe is in- 
stalled, and the passage of water between 
the flanges is prevented. 

Below is an-analysis of the operations 
incident to the job of lead-lining as de- 
scribed: 

Securing pipe for cleaning; pipe clean- 
ed with brush; corners rounded and pipe 
blown out; soldering patch on outside; 
pipe cleaned, blown out and ready for 
lining; lining beaten over ball on chain; 
lining creased for pulling through; pipe 
clamped in place; pipe slushed with tal- 
low; lining slushed and ready to pull 
through; pulled through; loosening from 
table; cutting off surplus lining; anneal- 
ing end of lining for flanging; flanged. 
holes cut through lining, etc.; moving to 
test table, etc.; ready to test; testing; 
locating leak by inspection (failed); lo- 
cating leak by torch; preparing pipe and 
tools for soldering pipe; scraping and 
beating surface and tinning, complete; 
solder floated on; setting up for testing 
again; testing; disconnected; second end 
flanged over; completed pipe ready to 
remove to ship. 


AMERICAN MACHINIS1 

ing, 1 hour, 4 minutes. Lead lining, 
proper, 1 hour, 42 minutes. On this work 
there were charged a plumber and a 
helper. The cost of the work is as fol- 
lows: Labor, $2.75; indirect, $1.10; ma- 
terial, $5; total, $8.85. 

The value of a new copper pipe to re- 
place that lead-lined, would be: Labor, 
$6; indirect, $2.40; material, $18; total, 
$26.40. It is evident that even with the 
accident to the lining there was effected a 
saving of about S18 on this piece of 
pipe. 

Attention is invited to the lay-out o7 
the lead lining job, as shown in Fig. 11. 
The work of preparing the pipe for lead 
lining is largely done by helpers. The 
preparation of the lead lining and the 
pulling through require a higher degree 
of skill, and are done by a plumber and 
a helper. The flanging is done by a 
plumber; and the expanding and testing 
are performed by a helper with some ex- 
perience in this work. 

By an intelligent routing of the work, 
and a well proportioned force, it is pos- 
sible to turn out a large volume of work 
in a day; and pipe can be much more 
economically handled in large lots than 
in single pieces, since the employment of 
lower-priced labor on that part of the 
work not requiring a high degree of skill 
can be more advantageously done where 
there is sufficient work to keep a num- 
ber of men busy. 


BRANCH PIPES 


Some success has been attained in 
running small branches to lead-lined pipe 
by the use of the fittings shown in Fig. 
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Standard Taper Pins Used by 
the U.S. Ordnance De- 
partment 


SPECIAL CORRESPONDENCI 


The accompanying tables show the 
standard taper and split pin used by the 
Ordnance Department of the U. S. Army 
as revised up to July 20, 1912. The 
first table shows the standard taper pins 
and the retaining split pins used in the 
end, as can be seen from the drawing 
which accompanies the table. The pins 
are '4-in. taper per foot. They have 
tapered head and point to allow for up- 
setting, either in driving or removing 
pins from the work. 

The first table gives the number of the 
pin and the diameter at the small end in 
the first two columns. The next three 
columns show the sizes of the shaft and 
collars in which these pins are used, 
while the last two columns show the 
split pins which are used in some cases 


on the small end of the taper pin to 
prevent accidental withdrawal from the 
hole. 


The second table shows the dimensions 
of the standard split pin used in con- 
nection with the taper pins, and gives the 
diameter and the length manufactured. 
The tapered points are shown by the 
drawing to be the length of the diameter 
of the split pin, with the small end of the 
taper 0.75 of the diameter. These draw- 
ings and dimensions are interesting as 
showing the practice of the army depart- 
ment. 
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The total time required for this work 
was 3 hours, 36'% minutes. The time re- 
quired for putting the patch on the out- 
side was 52 minutes. Preparing the lin- 


APER PINs Usep By THE U. S. ORDNANCE 


12. It is not considered that this fitting 
is suitable for branches larger than 1% 
in.; and for larger branches the pipe is 
cut and T inserted. 

















DEPARTMENT 


Apply glycerin to a scald directly the 
accident happens, and cover it up with 
strips of rag soaked in glycerin. If the 
glycerin is not at hand, apply salad oil. 
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Winterthur School for Metal Workers 


The Winterthur school for metal work- 
ers in Switzerland was founded in 1889 
by the directors of the industrial school 
with the aim of educating capable, skilled 
workers in metal, for practical and theo- 


retical instruction. The institution has 
five departments: 
1, For bench hand; 2, machinists; 


3, instrument makers and electricians; 4. 
pattern makers; 5, special students. 

The pupils. of divisions 1 to 4 are or- 
dinary students and undergo a full three- 
year apprenticeship. For admission in the 
first-year class the following qualifica- 
tions must be fulfilled: 

1. Age not less than 15 years. 

2. Production of proof of attendance at 
the three-year course of a Ziirich higher 


elementary school or of a similar edu- 
cation, 
At the entrance examination the fol- 


lowing previous knowledge is demanded: 
German: Ability to write a simple com- 
position. 
Arithmetic: The rules 
and 
and 


first four simple 
with whole numbers; vulgar 
decimal fractions; percentage 
simple interest; square root. 

Algebra: Four simple rules with whole 
numbers and fractions; equations 
with one unknown. 

Geometry: Elementary exercises on 
angles; rectilineal figures and the 
circle; simple mensuration. 

3. Physical condition must be 


factory. 


satis- 


ADMISSION FEES 


The are 510 for 
Swiss and S20 for foreign students. In- 
dustrious Swiss students who can prove 
lack of means may be partially or en- 
tirely released from the payment of fees. 
All students are insured against accidents. 
Wages are not paid except in the third 
year. Premiums can be earned for work 
carried out in a satisfactory manner in a 


school fees per year 


By T. Walker 








This school, aside from provid- 
ing thorough theoretical and 
practical training, pays salaries, 
insures students against acci- 
dents and offers premiums for 
work accomplished to a standard. 
It demands that all work of the 





students be marketable, and de- 
rives from this source enough 
revenue to cover production costs. 

















stated time. In the practical work the 
regulating principle is: Each piece of 
work must be capable of being utilized. 
A fixed course is not worked through 
but the ability of the individual governs 
the rate of progress. Exactness of work- 
manship is always insisted on. 

In the third year the pupils are often 
engaged on jobs that demand the simul- 


of the cost of production. The majority 
of the machine tools in the school have 
been erected by the scholars. 

The theoretical instruction—13 to 18 
hours per week— is closely coupled with 
the practice. A thorough grounding in 
geometry prepares for the more special 
machine drawing. Hand-sketching of ma- 
chine parts from diagrams and actual 
models takes the place of the ordinary 
freehand drawing. In the machine draw- 
ing class, sketches are made from models 
and the finished drawings are com- 
pleted from the sketches. 

Advanced pupils have practice in the 
drawing of details and the assembled 
drawings of simple machine parts. The 
chief weight is laid on precision and on 
the correct indication of all dimensions. 
At the same time rapid clear work is 
striven after. The general class subjects 
in the first and second year are Ger- 
man, arithmetic, algebra, geometry, phys- 
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taneous production of a number of ex- 
actly similar pieces, and thus the employ- 
ment of labor-saving devices is encour- 
aged. Work is carried out for private 
firms in all parts of the country and every 
year a great amount is completed for the 
telephone and telegraph depart- 
The sales cover the greater part 


Swiss 
ments. 








FOR METAL WORKERS 


ics, chemistry and a knowledge of ma- 
terials. 

In the third year these are replaced by 
machine construction and electrical engi- 
neering. The subjects are treated in such 
a manner as to produce a machinist. For 
instance, a foreman in a small shop is 
provided with such knowledge and power 
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MACHINE SHOP OF THE WINTERTHUR SCHOOL 
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of construction as may be required by 
him in practice. 

The commercial side of the work is re- 
garded by the introduction of bookkeep- 
ing. Every year visits are organized to 
different factories in various parts of 
Switzerland. At the end of the course 
pupils undergo the ordinary apprentice 
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versity and the technical high schools. 
These generally attend for only a year 
and receive purely practical training, and 
thus obtain the knowledge and skill which 
is indispensable for their studies. 

In recent years advanced continuation 
classes for bench hands and machinists 
have been formed. In these classes op- 








mowr 
=. es Os ee -~ = 





ma] | oe 
‘i ere 


+i, o> 








Fic. 5. SHEET-METAL AND ART-METAL SHOPS OF WINTERTHUR SCHOOL 


examination of the Canton of Ziirich and 
receive, on successfully passing, their in- 
dentures, together with a testimonial from 
the school. They are now skilled men 
and easily find employment at home and 
abroad. 


DIVISION FOR TECHNICAL STUDENTS 


Division 5 (for special students) con- 
sists of students from the technical uni- 


portunity is given to those who have al- 
ready completed their apprenticeship in a 
workshop to extend their trade knowl- 
edge further and to make good any de- 
ficiencies. 

A machinist, for example, may wish to 
learn turning, smith work, or to become 
acquainted with machine tools. The 
bench hands devote their attention mostly 
to the artistic side of their craft and busy 
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themselves with artistic smith-work, em- 
bossing, engraving, etching, etc. The theo- 
retical instruction, which these continu- 
ation classes offer, always awakens the 
liveliest interest of the students. 

The attendance at the school is always 
good; in fact the number of applicants 
for admission is so large that the school 
will not accommodate them all. 

The cost of maintaining the school is 
covered by contributions from the con- 
federation, the Canton of Ziirich and the 
town of Winterthur, in addition to the 
revenue derived from the sale of the 
school products. 

The director of the industrial school is 
principal of the school. The practical in 
struction is given by seven high-class 
machinists with two assistants, all of 
whom had many: years practical experi- 
ence before entering the school. An ex- 
pert teacher, who has had a technica! 
training, aided by several assistants, con- 
ducts the theoretical teaching. 








Shrinking a Bushing in a 
Cylinder and Tapping 
the Hole 
By R. E. WOLFE 


The cylinder was a steel casting for 
high-pressure duty and had to be bushed 
It was 9 ft. long, with heavy flanges on 
each end, one being counterbored for a 
gasket seat. The bore of the shell was 
16 in, and the bore of the bushing 12 in. 

The bushing was also a steel casting, 
bored and turned in the lathe with a col- 
lar on one end to fit in the 4¢-in. deep 
counterbore in the cylinder. The collar 
extended 1 in. beyond the face of the 
cylinder and was counterbored for a new 
gasket seat. 

Not having a press large 
handle a job of this size, shrinking the 
bushing in was about the only way left 
The bushing was turned to a shrink fit 
the collar end being made slightly larger, 
so that the cylinder would grip there first 
and hold the bushing in place. 

The cylinder was heated to a dull red 
and the bushing easily slipped into place, 
with the aid of a crane and rope tackle 
to pull it into the cylinder. The hot cyl- 
inder, just after the bushing B was put 
in is shown at A, Fig. 1; at C is shown 
the amount the cylinder expanded over its 
original length. The bushing being just 


enough to 


the right length showed 7 in. shorter 
than the cylinder, while the latter was 
hot. 


Contrary to expectations, the cylinder 
in shrinking gripped the center of the 
bushing first, because the smaller body 
of metal in the center of the cylinder 
cooled quicker than the larger bodies at 
the ends. After the cylinder had gripped 
the bushing it continued to contract 
lengthwise, the ends of the cylinder 
pulling in over the ends of the bushing. 
When entirely cooled, the bushing was 
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just ,% in. out of place, as shown in Fig. 
1 at D and E, so that the collar on the 
bushing, instead of being down on the 
bottom of the counterbore of the cylinder, 
was ; in. outside of the face of the 
cylinder, as shown at F. 

The next operation was to get the bush- 
ing to place. The flange on the counter- 
bored end of the cylinder had 16 holcs 
for 2'.-in. bolts. Through two of these 
holes, and the corresponding holes in the 
cylinder head 2'4-in. rods were put, and 
the other ends in the yoke were placed on 
a 150-ton hydraulic hand press with the 
cylinder head between the press and the 
cylinder. 

Six other 2'4-in. bolts were put 
through the head and flange and the nuts 
driven up on them with a wrench and a 
20-lb. sledge hammer, exerting a pres- 
sure of about 35 tons per bolt on the cyl- 
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inder hecd and bushing, a total pressure, 
including 120 tons on the press, of 330 
tons. This failed to move the bushing, 
so two oil burners, one on each side of 
the cylinder, were applied and the bush- 
ing kept cool inside with water. When 
the cylinder was heated to the proper de- 
gree, the bushing was pushed into place 
with 120 tons on the press. The bolts 
were then tightened to hold the bushing 
in place while the cylinder cooled. 

When the bushing was bored, it was 
impossible to get a smooth finish cut 
through it on account of sand in the cast- 
ing, so the next operation was to lap it 
smooth. This was done by putting it on 
the planer and fastening a specially con- 
structed lap on one end of a piece of 
shafting. The outside end of the shaft 
was supported by a bearing built up from 
the floor. The lap was driven about 280 
r.p.m. by a motor on the floor. 

The construction of the lap, which was 
made principally of hardwood, is shown 
in Fig. 2, where G is the body of the lap 
with the grooves shown at H running the 
full length of the body. There were four 
of these, with two holes in the bottom 
of each for the spiral springs J, which 
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forced and kept the quarter blocks / out 
against the walls of the cylinder. The 
body of the lap was bored enough iarger 
than the shaft K to fit the flanged bushing 
I, which was keyed on the shaft. 

The flange had four holes drilled in it 
for the through bolts M. The steel plates 
N were turned a running fit for the bore 
of the bushing, one being bored to go 
over the flanged bushing between the 
flange and the body of the lap. The other 
was drilled for the capscrew O, which 
is screwed into the end of the shaft to 
hold the lap in position. Each plate had 
four holes drilled to correspond to the 
holes in the flange on the bushing for the 
four through bolts. These plates held 
the quarter blocks in position, the blocks, 
of course, being a_loose fit between the 
plates. The plates also held the lap cen- 
tral in the hole. Before the job was 
quite finished the plates had ground down 
so much that the lap began to climb the 
side of the hole and drop back again, 
thereby causing the shaft to vibrate con- 
siderably. To overcome this vibration a 
short piece of lumber, about 3x4 in.. 
with a notch cut in it to fit the shaft, was 
clamped on the end of the cylinder under 
the shaft, and the job finished without 
further trouble. 

Of course, a lap of this kind cannot be 
expected to make a perfectly round hole 
when used in a horizontal position, but 
on this job, 0.004 or 0.005 in. made no 
material difference, as the piston pack- 
ing would conform to the shape of the 
hole. 








In a paper dealing with the “Wear of 
Bronzes,” presented before the recent 
International Congress for Testing Mate- 
rials, the following conclusions were pre- 
sented: (1) The wear of the ordinary 
hronzes is proportional to the contents 
of tin. (2) The introduction of phos- 
phorus has the effect of creating a bronze 
which wears less than nonphosphorus 
bronzes of high tin percentage and more 
than nonphosphorus bronzes of low tin 
percentage. (3) When the bronzes are 
submitted to constant friction, account 
should be taken of the phenomena of cold 
work, which tends to diminish the wear 
until the limit of the depth to which the 
cold work has penetrated is reached. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















The Cost of Small Heats 


Anyone can realize that the cost of 
any heat varies with the amount of metal 
poured. However, practically none will 
give the actual cost per pound of taking 
off a heat of any certain size. During 
the slack season we must pass up heats 
ever so often, as they become too small 
to pay. This is done merely on judgment 
and not on the same basis that we figure 
other factory problems. The question is 
important and so should be on an exact 
basis. 


The following figures are based on 
actual total cost reports. They include 
metai, heat charges, production and over- 


head. We selected one month with an 
average output of 37,000 Ib. of finished 
castings per heat, which cost $0.0259 per 
lb. We first grouped the fixed charges 
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Curve OF Costs OF SMALL HEATS 

that occur, no matter how many tons are 
poured. We always work our night gang 
as a unit, as discontent results from 
bringing in only part of the force. The 
night gang shake out the castings, cut 
the sand, and clean up the foundry. The 
result is that they manage to put in full 
time whenever a heat is taken off. For 


this reason they are included in the fixed 


charges, which are as follows: 
Cord wood, } cord $s SS 
Cupola labor 7.00 
Coke bed 1800 Ib 3.60 
Clay, 1200 Ib 0.96 
Power to melt first iron 0.50 
Night gang pulling castings 21.00 
Total fixed charge $33.94 


In addition to the above fixed charges, 
there is a certain. loss due to the fact 
that the work slows down as the wind 
goes on. This is increased slightly by 
the fact that large heats usually extend 
heyond the quitting time for the men who 
do not get “first iron.” Actual figures 


show a time saving of 30 minutes for 
each employee of the foundry for each 
day that we pass up the heat. This 
amounts to $15, so the total saving ef- 
fected is $48.94. 

Assume, then, 545 as the cost of a 37,- 
000 heat, which means a melt of 50,000 
lb. The heat cost per pound then is as 
follows: 


100,009 Ib. pour $0 .0450 Ib. per 
90,000 ** . 0.0800 “* * 
80,000 ** * 0.0562 “ 
70,000 “* = 0.0643 “ 
60,000 “ " 0.0750 “ 
50,000 “* " . 0.090 * 
40,000 “ 2 . 0.1125 “ 
30,000 “ si .. 0.1500 “ 
25,000 * si . 0.1800 “ 
20,000 * ” 0.2250 “ 
15,000 * 2 0.3333 “ 
10,000 “ 0.4500 * 


has been constructed from 
the table and shows at a glance when 
the cost begins to become excessive. 
Some heats must be taken off to make 
deliveries or to keep departments sup- 
plied with work. This table can be made 
out for any foundry, and its consulta- 
tion will show just what the cost is as 
compared with the benefits to be derived. 
Its use will be valuable to any foundry 
man. 

Dayton, Ohio. 


The curve 


H. CoLutins WIGHT. 








Demonstrators and their Use 


Generally speaking, the users of screw 
machines and turret lathes do not realize 
the expense the manufacturers of these 
machines are put to because of the really 
necessary employment of demonstrators. 

The purpose of this article is not to 
convey the impression that the manu- 
facturer seriously objects to the expense 
he is put to in maintaining demonstra- 
tors, but rather as an appeal to those 
who participate in the benefits to enter 
into the spirit which prompts the manu- 
facturer to supply demonstrators at much 
expense to himself. 

There is no denying the benefits to both 
manufacturer and user by having a 
demonstrator where these machines have 
never been used. Thorough knowledge 
on the part of the operator in knowing 
how to handle the machine insures to the 
owner efficiency and greater output per 
dollar invested. To the manufacturer 
come the benefits that are derived from a 
number of satisfied buyers. 

Now to accomplish the foregoing it is 
essential that the foreman pay the strict- 
est attention to the demonstrator. If he 
does not, the result will be inferior work- 
manship, a minimum instead of a maxi- 





mum output and in some cases a con- 
demnation of the machine and its manu- 
facturers. This also enables the foreman 
to instruct a new operator in the event 
of a change, thereby placing himself in a 
more independent position. 

Failure on the part of the foreman to 
avail himself of this instruction fre- 
quently results in loss to his employer 
through inferior workmanship, resulting 
in a demand for a second demonstration, 
thereby causing additional and really un- 
necessary expense to the manufacturer. 
It is this expense that the manufacturer 
seriously objects to. Here it might also 
be mentioned that there should be actual 
need of the demonstrator before he is 
called. Many a man has been stalled 
with his automobile until some quiet by- 
stander told him that his gasoline tank 
might be empty. 

Rost. 

Cincinnati, Ohio. 


A. ENDEBROCK. 








Home Made Grinding 
Attachment 


We had some paper knives to grind in 
the shop and as we did not possess a 
grinder we had to make some attach- 
ments for one of the machines to do this 
work. 





MILLER Riccep Up For GRINDING 


The halftone shows the jig as we fitted 
it to one of our horizontal plain millers. 
The supports A are the regular attach- 
ments of the machine. The pulley B is 
driven from the gear on the cone pulley 
with a belt as shown. The motion is 
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transmitted by the shaft C through the 
pulley D, with a belt to the shaft E car- 
rying the grinding wheel F. 

With this home-made attachment we 
were able to turn out a very good grind- 
ing job on the knives, and it has been 
used frequently for other work with 
equal success. 


Brooklyn, N. Y. C. A. Rice. 








Slotting Attachment for 
Miller 


A simple and inexpensive slotting at- 
tachment to be used on the miller for 
small internal work is shown in the en- 


gravings. 
The body B, Fig. 1, 


is made of cast 
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and tapped in the T-end, for the cap- 
screws 7. A hole is bored in the other 
end for the slotting tool M, which is 
held in place by a setscrew. 

A keyway is milled in the plunger A 
to keep it from turning, and is held in 
position by the key D. The cap H is 
fastened to the plunger by the two screws 


-I, the spacing tube F being placed be- 


tween the T-end and the cap H. Pro- 
visions for compensation of wear are 
made, C. 

The manner in which the attachment is 
used on the mill is illustrated in Fig. 2. 
It is fastened to the movable jaw of the 
vise N by the two-jaw screws. The tool 
M is fed into the work in the dividing 
head by the handle P. The tool plunger 
A is driven from the main spindle of the 
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FIG. 3 
Sample of Work | 
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FIG,2 


Siotting Attachment 
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SLOTTING ATTACHMENT FOR THE MILLER 


iron. A hole is bored and reamed its 
entre length; it is then slipped on a man- 
drel and the ends faced, after which it is 
put in the miller centers and _ milled 
square and true with the hole. 

The tool plunger A is made of a T- 
shaped, machine-steel forging, turned to 
fit the hole in the body B ‘and finished 
at both ends. Holes are laid off, drilled 


machine by the cam K on the machine 
arbor. 

A sample of the work done with the at- 
tachment is shown in Fig. 3. The piece is 
first roughed out, starting from a drilled 
hole using the stop gage S, Fig. 4, be- 
tween the dead jaw of the vise N, Fig. 2, 
and the stopscrew J, Fig. 1. Each step 
increases the radius a _ predetermined 
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amount to every tenth division. The stop- 
screw J is then set to the right depth 
and finished in the same manner. 

If the miller and vise are in good con- 
dition when this attachment is used, the 
work can be done quickly as well as ac- 
curately. Clearance for die work may be 
obtained by setting the table to the num- 
ber of degrees desired, keeping the vise 
at right angle with the spindle of the 
machine. 


Dayton, Ohio. E. P. FICKEs. 








Electric Welding a Punch 


We had a blanking punch that broke 
at A, Fig. 1. To make a new punch re- 
quired time, and as time was most im- 
portant, the electric welder was tried. 

The punch was ground as at B, Fig. 2; 
this was ground on both sides and on an 
angle to about the center of the punch. 
The two pieces were then clamped to- 
gether and the space ground out filled 
with the fused metal. Both sides were 














then finished to original size and the 
Cc 1 © [ cr : - - 
A\ B 
| | I ) 
FIG.2 
71. a The Punch Repaired 


} A 
= \ 
FIG.! The Break 





AM. MAC mimiST 


ELectric WELDING A PUNCH 


punch was ready for duty, “with the ex- 
ception of being soft at the place of weld- 
ing.” 

We had cautioned the welder to try not 
to draw the temper at the cutting edge. 
However, as he had neglected to use due 
precaution, nothing could now be done 
but reharden the punch. This was done 
carefully and the punch remained intact. 
It was then replaced in the holder and the 
job finished. 


New York, N. Y. Ep. DOBBINS. 








Clearance in Cutting Tools 


Many years ago someone said: “A 
tool for cutting metal should have 5 deg. 
clearance.” At that time (if not now) 
Pratt & Whitney made taps without any 
clearance, and Mr. Pratt insisted that 
they needed none. Two or three years 
ago Mr. Hartness demonstrated that if a 
tool could have its own way about it, it 
would have no clearance. 

Recently, we have been trying to tap 
gray-iron flanges with collapsible taps 
with apparently no clearance. The taps 
went hard after tapping a few flanges, 
began to squeak and heat, then tore out 
the threads, and finally tore out their own 
teeth. Becoming disheartened and dis- 
gusted, we made a holder for threading a 
new set of blades with the slots milled at 
an angle of 10 deg. to the radial (the 
slots in.the machine head being radial. 











October 3, 1912 


This gave us cutting teeth with 10-deg. 
clearance, and that ended our trouble. 
No clearance may be enough for some 
tools, 5-deg. clearance enough for others, 
but for collapsible taps 10 deg. works 
well. A 10-deg. clearance to the blade 
does not give over about 5 deg. on the 
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CLEARANCE IN CUTTING TOOLS 


side of the threads. This, at first, ap- 
pears like a troublesome problem to de- 
termine, but it is easily solved on the 
drawing board. 

Draw two lines with the 60-deg. tri- 
angle any distance apart, as shown in the 
engraving. Draw the vertical line A, and 
allowing that line to represent 10 deg., 
the line B at the same scale will repre- 
sent the clearance on the side of the 
thread. This will show so near 5 deg. 
that no one will ever ‘need to bother 
about the difference. 


Syracuse, N. Y. JOHN E. Sweet. 








Mold for Half Bearings 


The assembly and details show a very 
handy and rapid mold for babbitt bear- 
ings. The bearing is one made in halves 
with a large dowel cast on the outside, 
half way between the ends. This de- 
sign made it possible to use the fingers 
A in connection with cam B and lever C, 


AMERICAN MACHINIST 

the lever and cam action causing the fin- 
gers A to grip the plate E and thus hold 
the outside shell F securely. 

By having several molds the process 
is very rapid and gives good results. The 
molds can be closed and filled very fast, 
and as fast as they cool can be taken 
apart with ease and the half bearings 
taken out. By loosening the lever C, 
the plate E is released. The half bear- 
ing always stays with the shell F on ac- 
count of the dowel, but is easily sep- 
arated from F by tapping the pin D, 
which acts against the dowel, but re- 
quires very little force to disengage the 
entire bearing. 

M. W. Wysonc. 

La Porte, Ind. 








Miller Pan Bases 


Few machine tools are considered 
complete without some means of dealing 
with the overflow of lubricant. The in- 
troduction of high-speed steels rendered 
possible heavier cuts, but at the same 
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MILLER PAN BASES 


time to get the best results an ample 
flow of lubricant was necessary. On the 
miller the drip can was no longer ca- 
pable of dealing with requirements. Oil 
pump and fittings were then applied with 
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the result that, although means were pro- 
vided to conduct the lubricant from the 
work platen, the floor got more than a 
little of the lubricant. Then the miller 
makers began to introduce the “pan” 
base, the body itself being cast in one 
piece with the base. The neat curves 
with which the body merged into 
the floor were necessarily suppressed, 
and it was a long time, on this account, 
before manufacturers were all compelled 
to relinquish the old form. 

The pan base is by no means a thing 
of beauty. In the independent pan-base 
design shown, several advantages over 
the integral pan are noticeable. 1. It may 
be made considerably greater in area, 
and of such a form as to cover the whole 
of the “drip” area; yet as the operator’s 
feet can be placed under the edge of the 
pan, it is no source of embarrassment. 
2. It reduces complication in molding. 3. 
As it is not an integral part of a com- 
paratively massive casting, it may be 
made much lighter. 4. The body is con- 
siderably easier to machine on account 
of the absence of the large projected 
parts necessitated by an integral pan. 5. 
In certain cases a machine can be fur- 
nished, when needed, entirely for special 
work in cast iron or brass, without a pan 
and at a reduced price. 


Manchester, England. P. ANBASE. 








Indexing Fixture for the 
Bench Lathe 


The engraving, Fig. 1, shows a fixture 
used on the bench lathe for boring the 
holes in the jig bushings shown in Fig. 
2. A large quantity of these bushings 
was required, having the holes spaced 
with different center distances. They 
were used as bushing plates for jigs used 
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Fic. 1. INDEXING FIXTURE FOR THE LATHE 


in drilling the clearance holes in round 
or button dies. 

This fixture was fitted to a Cataract 
bench lathe, on account of the ease with 
which it could be put on and taken off 








the spindle. It consists of the base B, 
into which is cut the recess for the off- 
setting movable block C. A hole is bored 
in this block to take the circular work 
holder D. This holder is provided with 
four slots in its periphery, cut with an 
angular cutter, into which the index pin 
P is fitted, thus providing a means for 
indexing the work with 90-deg. divisions. 


Other divisions can be easily arranged- 


for by making the desired number of 
slots in the work-holding block. The mi- 
crometer screw, having a _ graduate 
collar, is cut with 40 threads per inch 
and is graduated to read 0.001-in. move- 
ment from the center. 

The fixture shown may offer a sugges- 
tion where it is desired to space a num- 
ber of holes equally and at varying dis- 
tances from the center of the pieces in 
which they are to be bored. The results 
obtained by this method of boring the 
jig plates or bushings were all that 
could be desired, both as regards accu- 
racy and the cost of producing them. 

CHARLES F. SCRIBNER. 

Hartford, Conn. 








Threading Attachment for 
the Boring Mill 


The halftone shows an 8-ft. Betts ver- 
tical boring mill with a thread-chasing 


attachment. This machine is in the shops 
Penn., 


of the Frick Co., Waynesboro, 
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Fic. 2. THE CHASER BAR 
where the thread-cutting attachment was 
built. 

It is applied to the center or boring 
head. The lead screw A is screwed tight 
into the top of the spindle. The cross- 
head or frame B is mounted on two long 
threaded studs C, entering the top of the 
cover over the worm-gear case at the 
top of the boring head, and is vertically 
adjusted between nuts. On top of the 
crossheads 2re grooves for engaging a 
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split nut which, when closed, fits the lead 
screw A. The nut is closed by a slotted 
cam, oscillated on a bearing provided 
for it on the under side of the yoke. 
The whole is held together by coupling 
studs. 

To one side of the crosshead or frame 
is an extension bearing for a crank- and 
cam-operating shaft. This shaft is tele- 
scopic to facilitate vertical adjustments 
for various lengths of lead screws. An 
arm on the cam is linked to a short crank 
arm at the top of the shaft. When the 
lead-screw nut is closed on the lead 
screw, the link and crank arm are nearly 
in line, so that the two parts of the nut 
are locked as by a toggle in its most 
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a hole for the receding cam, which also 
passes through a notch in the top edge 
of the chaser holder. When the cam 
is assembled with the handle turned to 
the left or toward the point of the chaser, 
the chaser is in cutting position, but 
when turned directly opposite or to the . 
right, the chaser is receded so that cut- 
ting stops and the spindle of the boring 
mill can be raised and all adjustments 
and feeds made for the next cut. 

The lower edge of the chaser holder is 
grooved to receive the chaser and shank, 
which are a neat sliding fit in it. Just 
above this groove is a feed screw with a 
flange engaging a notch in the chaser 
shank, a five-armed star handle is in- 
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Fic. 1. EliGHT-FooT BETTS MILL WITH SCREW-CUTTING ATTACHMENT 


The lower end of the 
cam-operating shaft D is pivoted in a 
bracket with an operator’s handle E 
clamped to the lower end of shaft just 
above it. 

The chasing tool shown in Fig. 2 con- 
sists of a body or shank fitting into the 
boring-mill spindle. The lower end is 
square with an oblique mortise, through 
which the chaser holder is made to slide 
neatly. Across the top of the mortise is 


efficient position. 


serted and turned as much to the right 
as necessary to give the desired denth of 
cut while cutting the thread. 

New York, N. Y. ce. A. Dee... 








Cast-iron floor plates are the most sat- 
isfactory for a floor of a brass casting 
shop or a brass rolling-mill floor. They 
are not injured by heat and stand the 
abuse that is given a mill floor without 
the damage that would result to concrete. 








October 3, 1912 








AMERICAN MACHINIST 


yy 
~! 
ut 














Discussion of Previous Question 


Referring to letters and articles previously published 














Should the Workman Provide 
His Own Tools? 

The practice of selling machinists’ 
small tools to the apprentice, as men- 
tioned in the article “Tools for Appren- 
tices,” on page 191, is, in my opinion, 
open to disapproval. Every small tool, 
with the exception of probably the screw- 
driver and scratch awl, is a tool of pre- 
cision, needing careful attention and per- 
iodic overhauling. Micrometers, depth 
gazes and squares are all in this category. 

As tools of precision, whereon the final 
quality of the work depends, they should 
be subject to the inspection of the firm. 
In the possession of the workman they 
cannot be made the subject of the inspec- 
tion of those to whom they do not belong. 
The workman wouid have a right to ob- 
ject, particularly under those circum- 
stances in which the man knows the er- 
rors to which his tools are “addicted” 
and makes allowance for them, to keep 
the tools in accurate condition. Yet the 
very fact that they are inaccurate might 
lead to a costly result—in the case of 
loan to a fellow-worker, for instance. 


WASTEFUL POSSESSION OF TOOLS 


Again, the possession of tools by every 
mechanic is a wasteful practice, since 
many of the tools wouid be in only oc- 
casional use. Probably less than half 
the tools in the workmen’s tool chests 
would be ample for every requirement of 
the whole shop. Let the employer study 
the matter a little more carefully, and he 
will hardly question the statement that it 
is quite as bad policy for the men to 
possess an overabundance of tools for 
which they have paid, as it is for him to 
possess a superabundance of plant on 
the cost of which he is paying interest 
charged against his output. 

It is argued that the workmen prize 
their own tools more than they would 
shop tools, and for this reason it pays 
to have this “wasteful superabundance.” 
This argument will apply to everything in 
the shop. Why should not the workman 
possess his own lathe or miller? Or, if 
this is going a little too far, at least his 
own turning, planing, etc., tools and mill- 
ing cutters ? 

Several shops in this country have been 
compelled to refuse to allow workmen 
to use their own tools. Contrary to the 
argument presented by the General Elec- 
tric Co., it has been found that workmen 
do not pay any more attention to their 
own tools than they would to the firm’s. 





As to the point that they are not so apt 
to allow them to stray, surely this is a 
matter for better, or less lax, organiza- 
tion. If every man were required to pro- 
duce for inspection every tool in his 
keeping the day before, say each al- 
ternate pay day, the trouble regarding 
lack of care would quickly disappear. 

A point that must not be overlooked is 
this: Tools improve as time goes along. 
Sometimes these improvements are sud- 
den. Tocls go out of use entirely, as 
the ordinary caliper has done in some 
shops. The practice of different firms 
is different. Is it to the poiicy of the 
employer to allow a workman to use a 
tool by which he is wasting time? Yet, 
how could he insist on a new tool being 
purchased, corresponding to his own ideas 
and the practice of the firm if he did not 
own the tools? A new man comes along 
with a kit quite good enough for his old 
shop. Must he add to his kit to suit the 
latest practice as typified in a new works ? 

In my opinion the day will come when 
the workman, at least in the productive 
engineering departments, will not possess 
a single tool. 

Francis W. SHAW. 

Manchester, England. 








Machine Tool Stop 


In Vol. 37, page 530 there is an ar- 
ticle ““A Machine Tool Stop” that-seems 
to have good uses in a machine shop. 


” tlhe. * FIG.2 


FIG.1 
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MACH!NE-TOOL STOP 


It seems to me that with a slight modi- 
fication it could be made more nearly 
universal. 

The line engraving, Fig. 1, shows the 
stop as used on the machine. A and C 


are made and used the same as in the 
previous article, the modification being 
in the block B. 

This is made with a tongue to suit the 


upper part of the T-slot in the machine 
and held by means of a T-headed bolt 
D in the slot and passing through the 
block B. 

By this means we can place the block 
in any position on the machine and get 
variation of the cut vertically or other- 


wise, having the fine adjustment with 
the screw at E. The detail of block B 
is shown in Fig. 2. A. TOWLER. 


New York. 








Design of Spanner Wrenches 


On page 153, J. H. Maysilles discusses 
the subject of spanner wrenches. Ques- 
tioning his conclusions, I have laid out 
force diagrams for the forms of wrench 
These are shown in Figs. 1, 
2, Figs. 1 and 2 are for the 
standard, 90-deg. radial-handle wrench, 
and Figs. 3 and 4 for the form of wrench 
offered by Mr. Maysilles as an improve- 
ment. 

At the start he is in error in assuming 
that force can be directly transmitted 
obliquely across two surfaces in contact. 
The fact is that (neglecting friction) 
forces are invariably transmitted normal 
to the surfaces being acted upon. 

The wrenches whose force diagrams 
are here shown are alike in the follow- 
ing particulars: Diameter of nut, dis- 
tance from center of nut to point of ap- 
plication of pull, and force applied there. 
Hence, the torque acting on the nut is 
the same in each case. 

Referring to Fig. 1, ABC represents 
a bell-crank lever acted upon by a force 
P at C and exerting pressure against the 
surfaces as shown at'the points A and B. 
The forces acting upon the mass are 
represented by the force couple N, AB, 
D, and the force EB, equal -to the pull P. 

BC a 
i}? 

Considering the forces acting at B, 
forces BE and BD are composed into 
their resultant, BF. There are three re- 
acting forces which balance BF, the ten- 
sile stress BH in the arm AB of the 
lever, the reaction of the mass normal 
to the surface BJ, and the frictional re- 
sistance BI offered by the surface. To 
determine these forces, their resultant, 
BG, is laid out equal and opposite to 
BF. To resolve this into the three com- 
ponent forces, first lay off BK of indefi- 
nite length at angle X to BJ (xX is 
termed the “angle of friction” and is the 
greatest angle to perpendicular that force 
can be applied without causing sliding 
at the contact surfaces). 


in question. 
2, 3 and 4: 


1.\ BD 
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Tan. X = Y = coefficient of friction. 
For average conditions Y may be assumed 
as 0.15, hence X = 8° 32’. Then from 
G lay off GK parallel to the arm AB. 
Completing the parallelogram we obtain 
BH. equals tensile stress in arm AB, 
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of the former being situated to come on 
the opposite side of the nut from the 
handle, the user cannot see the hook 
when holding the wrench in a natural 
position, thus making it difficult to place 
it in the notch. 
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Force DIAGRAMS FOR SPANNER WRENCHES 


and BK, equals resultant of BJ and BI; 
BJ and BI are found as shown. 

Considering the forces acting at A, AN 
is balanced by AL and AR, components 
of resuitant AM, which is equal and op- 
posite to AN. AL must necessarily bal- 
ance BH, therefore we lay in AL equal 
and opposite to BH. Completing the 
parallelogram of forces, we get AR as 
the other component. If the angle that 
AR makes to the perpendicular AO is less 
than X, the friction at A is sufficient to 
prevent sliding, but if it exceeds X, force 
AR must be resolved into two com- 
ponents: one lying at angle X to AO, and 
the other parallel to the surface A. This 
latter resistance would be offered directly 
by the side of the nut. 

A force diagram for the wrench ad- 
vocated by Mr. Maysilles is shown in Fig. 
3. It is laid out by the same method de- 
scribed in the foregoing, the same letter- 
ing has been used and the above descrip- 
tion is equally applicable to it. 

The two forms of wrenches with the 
forces acting on them bare of construc- 
tion lines are seen in Figs. 2 and 4. Com- 
paring Figs. 2 and 4, it will be seen that 
the forces acting on the wrench in the 
latter average nearly 50 per cent. greater 
than in the radial-handle wrench, thus 
making it more liable to wear and break- 
age. The direction of the force at the 
hook is approximately the same in each, 
and in neither case does the hook tend 
to pull out of the notch. 

The tangential-handle wrench not only 
compares poorly with the radial from the 
standpoint of forces, but practically it is 
at a disadvantage. First, by comparison, 
the tangential-handle wrench requires 
more stock. than a radial-handle wrench 
of the same capacity and is bulkier. Sec- 


ond, and of greater importance, the hook 


For the latter reason and also because 
it must be thrown out so far to disengage 
the hook, the wrench covering 180 deg. 
of the nut is a very awkward tool. To 
insure against the wrench and nut wear- 
ing at the hook and notch, respectively, 
they should be of ample proportions and 
preferably carbonized. 

The form of wrench described by Prof. 
Sweet on page 366, is excellent. Figs. 5 
and 6 show force diagrams for it. The 
forces are small and the hook tends to 
be drawn into the notch, while the posi- 
tion of the hook is ideal for ease in use. 
Except for greater cost of manufacture 
it would seem to be the best wrench from 
every standpoint. 


Chicago, III. ROBERT SPURGIN. 








Two Part Circular Cutter for 
the Screw Machine 
The article by Nevin Bacon on page 


359 concerning a certain two-part circu- 
lar tool for screw machines shows a good 
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Two-PART CIRCULAR CUTTER 


tool for washers and collars having to be 
held to exact size, but there is one diffi- 
culty met with in the use of this form 
of tool. 

Fig. 1 shows the form of tool men- 
tioned, which is supposed to face and 
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cut off with the two respective blades 
shown in Fig. 2, the distance C between A 
and B being the length of the piece of 
work. There is a tendency for the piece 
which is cut off to push up between A 
and B as the tool advances to the stock 
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for the next cut, because the part cut off 
does not drop out. 

This being continued will clog the 
whole half of the tool as shown at D, 
Fig. 3, and often cause trouble. If Mr. 
Bacon will kindly offer a practical way 
to overcome this difficulty it will be a 
help to screw-machine operators using 
this form of tool. A number of methods 
have already been tried without much 
success. 


Harrisburg, Penn. G. T. Tyson. 





Welded Lap Joint. Tests 


In some tests carried out in Germany 
on welded lap joints in boiler plates, two 
hand-welded joints were made, one being 
carefully worked at the right heat and the 
other being overheated. Tests were then 
made of numerous specimens cut from 
the plates, so as to include the joints, and 
on either side. Half the test pieces were 
annealed before testing, and their elastic 
limit and ultimate strength were lowered 
thereby. This indicates that the unan- 
nealed plates were considerably hardened 
by overstraining during welding, and that 
annealing relieves the internal stresses. 

The detrimental effects of burning 
were very slight. On an average the 
strength of a test piece containing the 
joint was 0.99 of that of the plain plate, 
annealed, and 0.98 unannealed. The pro- 
portion for the elastic limit was between 
0.85 and 0.98. It was concluded that the 
ratio of strength of joint to that of plate 
may safely be assumed to be 0.8, instead 
of 0.7, as specified in the German regu- 
lations.—Mechanical World. 





Tantalum has been found suitable for 
springs in place of steel, and has the 
advantage of being noncorrosive. 
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Foundry and Metal Conventions 


The American Foundrymen’s Associa- 
tion, the American Institute of Metals, 
and the Associated Foundry Foremen in- 
vaded Buffalo during the week of Sept. 
23 and held simultaneous sessions for 
varying periods. 

Many papers were presented along the 
special lines of each association and all 
sessions were well attended. Some of the 
papers of special interest to our readers 
are abstracted herewith and others will 
be presented in the near future. In con- 
nection with the conventions, the Foundry 
and Machine Exhibition Co. held forth in 
a neighboring hall. 


THE EpUCATIONAL PROBLEM OF THE 
FOUNDRY 


A paper on this subject was presented 
by C. F. Dudley. He pointed out that it 
is pretty generally agreed that some way 
must be devised to turn out a greater 
supply of trained molders for the future, 
and that quickly. In a few thousand 
shops there are turned out annually one 
or two molders apiece. Many of the re- 
cruits never advance beyond the stage of 
handymen, and either remain valuable to 
the foundry in which they were raised, or 
else travel about and give their subse- 
quent employers some experience. 

The others, who have really something 
in them, get, or ought to get, the “wander- 
lust” and go out to see the foundry world, 
work in the best shops they can find, and 
gradually perfect themselves in the art of 
molding. These men become highly 
prized acquisitions, but in the winnowing 
from the chaff, but a few hundred remain 
from the thousands originally graduated 
into industrial life. 

A few of our larger establishments 
have recognized this situation and go 
about the training of young men as mold- 
ers systematically. Foundry trade schools 
and other courses of instruction will add 
their quota, and so it will be seen that 
at least a small beginning has been made 
in the way of grappling with the situa- 
tion. 

A large shop which trains men, likes to 
keep them at the jobs which will give the 
quickest cash returns. Hence good men 
will not remain. The small shops can- 
not afford high wages for the average 
young molder, hence they lose him also. 
Very few molders or foremen will give 
a boy more than a bare chance to learn 
his trade. 

Germany and France long ago mas- 
tered this phase of the educational prob- 
lem. Perhaps our strenuous life has pre- 
vented us from recognizing this as much 
as we ought. What profits it to.turn out 
100 molds here when 40 per cent. of 
them are not perfect, and when 60 per 
cent. could be made perfect in the same 
time by those men over there who know 





Editorial Correspondence 


Brief report of the proceedings 
of the conventions held simul- 
taneously by the American Foun- 


drymen’s Association, American 


Institute of Metals, and the 
Associated Foundry Foremen. 


how? Why cannot we be as thorough 
here? Why not admit that the average 
American casting, though of good quality, 
would not prove acceptable in Germany ? 
Were we in competition in the interior of 
Europe, we would soon learn this. 

The reai solution then lies with the 
public school. After the ordinary stud- 
ies have teen passed, studies should be 
taken up bearing upon the boy’s future 
vocation, and directly profitable to him. 
In the first place he must be adapted to 
the work he intends to follow up. The 
teachers should be able to teach the arts 
sufficiently well so that the boy can also 
know whether he is on the right track. 
With the art of molding there Should be 
combined all those collateral studies, such 
as chemistry, mechanics, etc., which make 
the molder better qualified to grapple 
with the niceties of his work when he 
has acquired the manual dexterity he 
needs in the shops. 


CLOSE-GRAINED Sort CAST IRON 


The following conclusions were pre- 
sented by John J. Porter on this subject: 

To most users of castings cast iron is 
simply cast iron and a casting is satisfac- 
tory as long as it is true to pattern, free 
from shrinkage and gas holes, and soft 
enough to machine readily. There is, 
however, a growing demand for cast iron 
of special properties, and users are be- 
coming educated to the point of demand- 
ing castings not only outwardly perfect, 
but also of material exactly suited to 
their needs. 

A case in point is the demand among 
machinery builders, and especially the 
machine tool people, for castings close 
grained and capable of taking a high 
polish, and at the same time soft and 
easily machined. It is surprising what a 
difference is made in the appearance of 
the finished machine by the iron used, 
particularly after it has been in use a 
short time. 

An open-grained iron when polished 
presents a dull gray surface marred by 
a multitude of little hair lines, due to 
the rubbing out of the large graphite 
flakes. On the other hand, a close- 
grained iron polishes to a white, steely 


surface, very pleasing to the eye, and 
free from graphite lines except on very 
close inspection. After a machine has 
been in service a while these differences 
are accentuated, since the open-grained 
iron absorbs oil and dirt and becomes 
darker, while the close-grained iron by 
simply wiping off is restored to its orig- 
inal whiteness. 

Machine-tooel builders take great pains 
with the appearance of their product and 
use polished surfaces very freely. At 
the same time they are not, as a rule, 
willing to sacrifice cheapness of produc- 
tion as represented by ease of machining. 
Hence the demand has been loud and in- 
sistent for the combination of close grain 
and softness, and in some cases such 
castings will command considerably 
higher prices. ; 

We are accustomed to think of these 
two properties as being incompatible. To 
a certain extent this is true, the closest 
grain going with a very hard iron, but it 
is also true that for any given degree of 
hardness there is a wide range in the pos- 
sible grain structure. The subject is a 
rather difficult one to study, largely be- 
cause of the lack of means for definitely 
measuring and recording grain size. 
Very little is known as to the real cause 
of differences in grain structure, and the 
following notes are presented, not as a 
complete exposition of the subject, but as 
summarizing present knowledge, and in 
the hope of arousing more general inter- 
est. 

The controlling factor in grain size is 
no doubt the size of the flakes of graphite, 
their distribution and number. Other 
subordinate factors, if any, are obscure 
and poorly understood. The whiteness of 
iron as shown on its polished surface is 
not strictly in proportion to its closeness 
of grain, but as a general rule the two 
things go together. A desirable iron 
must, therefore, have a limited amount 
of graphite, in small flakes and uniformly 
distributed. 

Coming now to practical means of con- 
trolling graphite, grain size and hardness, 
I have classified these under the follow- 
ing heads: Chemical composition; use of 
steel scrap, chips, etc.; selection of kind 
of iron and brands; use of alloys; con- 
trol of rate of cooling; cupola practice; 
and the practice in machining. 


CHEMICAL COMPOSITION 


The most important element is silicon, 
which should be kept just as low as pos- * 
sible without hardening the iron too 
much. Most foundrymen carry an ex- 
cess of silicon in order to be on the safe 
side in the matter of hardness, and this 
can usually be considerably cut down 
provided the mixture is under close 
chemical control. Sulphur will close the 


grain if in excessive amount, but only at 
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the cost of hardness and probably other 
troubles. Personally I do not consider 
it a safe means to use. 

Manganese is ordinarily supposed to 
have an important influence in closing 
grain, but I am rather doubtful as to its 
efficiency. In moderate amounts it prob- 
ably has some good effect, but an ex- 
cessive quantity will not only harden, 
but may actually open the grain, due to 
the formation of large crystals of man- 
ganese carbide. Phosphorus, within the 
usual limits, probably has little or no 
effect on either grain size or hardness. 


STEEL OR CHIPS IN THE MIXTURE 


The use of steel scrap and the mak- 
ing of the so called semi-steel is becom- 
ing very common, and where properly 
handled it is an excellent means of clos- 
ing grain and increasing strength. Ten 
to 25 per cent. is generally used, and if 
silicon is properly regulated the hardness 
will not be materially increased. Of 
course the good effects of steel may be 
nullified by cupola troubles incidental to 
its use, and the necessity of special pre- 
cautions when charging it is now gener- 
ally recognized. 

The addition of chips to the charge 
also has a strong tendency to close the 
grain, but in this case again precautions 
must be taken to avoid oxidation and 
cupola troubles. It is difficult to under- 
stand thoroughly the action of steel and 
chips in closing the grain. In part it is 
no doubt due to decrease in the amount 
of carbon (and graphite) in the casting, 
but it cannot be all attributed to this 
cause, as in many cases analyses show 
the close-grained iron to be quite high in 
carbon, due, of course, to absorption in 
the cupola. 


SELECTION OF KIND OF IRON AND BRAND 


Charcoal iron, if properly used, will 
give much closer-grained castings than 
coke iron of equal hardness. There is 
also a considerable difference in the be- 
havior of different irons of the same 
class, some brands giving better results 
than others. Apparently the difference is 
due to variations in furnace practice and 
materials used, but no definite rules can 
be given and the best brands can only be 
found by experience. 

The sellers of certain foundry alloys 
claim among other things that their ad- 
dition will close the grain. I have ex- 
perimented somewhat along this line but 
without getting any very marked resulis. 
The use of either titanium or vanadium 
alloy seemed to give more uniform and 
possibly a little closer grain structure, 
but these results would probably have 
been more pronounced on a poorer grade 
of iron. 


CONTROL OF RATE OF COOLING 


It is well known that rapid cooling 
gives smaller grain size and greater hard- 
It is common practice to use chills 


ness. 
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to form the V’s of lathe beds, the size of 
the chills being so proportioned as to de- 
cidedly close the grain and yet not act- 
ually chill the iron and make it difficult or 
impossible to machine. Cores are also 
used in some cases where they are not 
otherwise necessary on account of their 
cooling power and to close the grain. 

Within recent years it has been dis- 
covered that cast iron may be made 
close-grained by cooling rapidly, through 
its solidifying temperature and just 
below, and at the same time soft by cool- 
ing slowly through the lower range. This 
principle is applied in Custer’s process of 
casting in permanent molds. Castings 
can be made considerably softer by 
allowing them to remain in the sand 
until cold and thus anneal themselves. 
Since slow cooling through the lower 
range of temperature probably does not 
affect the grain size, it follows that a 
combination of low silicon and pro- 
longed cooling is useful in getting the 
desired properties of softness and close 
grain. 


CUPOLA PRACTICE 


Bad cupola work is capable of nullify- 
ing the effects of almost all of the 
methods suggested for reducing grain 
size. It may also produce close grain 
in combination with hardness through 
excessive oxidation. It is thought by 
some that the rate of blowing, and blast 
pressure have a good deal to do with 
the grain structure of the iron, and it is 
certainly true that the height of the melt- 
ing zone and coke bed is, in some cases 
at least, an important factor. The higher 
the melting zone and the longer the col- 
umn of coke through which the iron 
trickles, the greater the tendency to open 
grain. 

It is known to most machinists, but not 
to all foundrymen, that a good close- 
grained iron can be made to appear open 
grained by machining. A heavy roughing 
cut will pull and tear the iron crystals 
and for a short distance below the surface 
produce a very open structure. If now 
the finishing cut is very light, or if the 
finish follows directly on the roughing cut 
the iron will appear quite open grained, 
while with proper treatment it may be 
entirely satisfactory. 


MECHANICAL SAND TEMPERING 


The most serious difficulty encountered 
by the completely mechanical conveyor 
systems in which the fnished molds are 
conveyed, poured, shaken out and the 
sand wet, mixed and re‘urned at once to 
the molder, is the elimination of the time 
necessary to free the sand of gases, and 
the combination of air, moisture and heat 
to perform the chemistry of soil disso- 
lution. In dealing with this subject V. E. 
Minich pointed out that the peculiar plas- 
tic quality desired in molding sand is ob- 
tained in just the same way that nature, 
assisted by the hoe or plow, prepares the 











Vol. 37, No. 14 








soil which beds around and nourishes the 
growing roots of the vine. Water alone 
impoverishes, heat alone burns and mov- 
ing air dries the soil. A considerable 
length of time must elapse between wet 
down and cut, otherwise the bond will be 
weakened and the sand will not mold so 
well nor give as good a result as though 
allowed to lie for from two to four hours 
before being cut. 

It is of interest to know that one large 
engineering concern in this country is 
considering the use of a high elevator for 
the purpose of raising the sand and drop- 
ping it over baffling bars in order that 
the air may penetrate to every particle 
and hasten the cooling process. In Mr. 
Minich’s judgment it is doubtful whether 
or not the sand thus rapidly cooled will 
give as good results as though allowed 
to lie and undergo the more gradual ac- 
tion of combined water, heat and air. 

Another difficulty in completely me- 
chanical systems, even on duplicate work, 
is to secure a uniform amount of moist- 
ure; particularly as the humidity varies 
from day to day or even as it rises and 
falls during a single day. It is usually 
conceded by engineers working on these 
processes that complete mechanical tem- 
pering wil! prove only moderately. satis- 
factory and will apply only to a limited 
class of articles, such as those requiring 
no particular finish or quality, but merely 
weight. 


EXHIBIT OF FOUNDRY APPLIANCES 


The seventh annual exhibit of foundry 
supplies and appliances was held in the 
Broadway Arsenal, Buffalo, N. Y., Sept. 
23 to 27, inclusive. The conventions of 
the American Foundrymen’s Association, 
the American Institute of Metals, and the 
Associated Foundry Foremen, brought a 
host of interested visitors to the exhibi- 
tion. 

Motion pictures were used to advantage 
by Rogers, Brown & Co., who told the 
story of “Pig Iron from Mine to Molder” 
by the use of four reels of interesting 
pictures which took an hour and half to 
show. 

Among the interesting exhibits were 
those of the American Vanadium Co.; 
Charles H. Besly & Co.; Buffalo Forge 
Co.; Buffalo Foundry & Machine Co.; 
the Carborundum Co.; Chicago Pneu- 
matic Tool Co.; Cleveland Pneumatic 
Tool Co.; Crocker-Wheeler Co.; Joseph 
Dixon Crucible Co.; Gardner Machine 
Co.; Goldschmidt Thermit Co.; Hunter 
Saw & Machine Co.; Ingersoll-Rand Co.; 
National Lead Co.; Norton Co.; Osborn 
Manufacturing Co.; Thomas W. Pang- 
born Co.; J. W. Paxson Co.; G. Piel Co.; 
William Sellers & Co.; Shepard Electric 
Crane and Hoist Co.; J. D. Smith Foun- 
dry Supply Co.; Standard Alloys Co.; 
Tabor Manufacturing Co.; Whiting Foun- 
dry Equipment Co., and Wright Manu- 
facturing Co. 
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The Transference of Skill 


It is sometimes worth while to drop all 
details and consider basic principles, for 
although details are the things we apply 
in machinery building and manufacture, 
and thus they are important and ever 
with us, a clear appreciation of the un- 
derlying principles helps us to understand 
the changes, and 
around us. 


tendencies trends 
From this starting point, 
what is the great basic principle under- 
lying modern industry? By principle is 
meant cause in its widest sense. 

The early British writers on industrial 
economy believed there was only one 
such principle, which they called “the di- 
vision of labor.” Later economists ex- 
panded this idea, stating that, through 
the application of this principle, work- 
men were highly trained and skilled in 
one particular part of the work to be ac- 
complished, that machines and tools were 
carried to a high state of perfection, and 
that the employer was permitted to pur- 
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chase the exact amount of specialized la- 
bor needed in his business. This labor 
might be possessed of either skill or 
strength, or both, as needs required. But 
in no case was it necessary for the em- 
ployer to combine in one individual the 
skill necessary to perform the most dif- 
ficult part of the work, and the strength 
necessary to execute the most laborious. 

Later, another principle was declared 
as the one at the very foundation of mod- 
ern industry. It is called “The trans- 
ference of skill.” This means that the 
great increase in quantity of production 
that can be turned off by a single ma- 
chine operator comes from the skill and 
strength (the is really compre- 
hended in the former) in the machine, 
plus the additional skill of the operator 
in handling the machine itself. 

In these columns, on page 537, we 
mentioned the invention of the lathe slide- 
rest, by Maudsley. That provided a de- 
vice to hold and guide the cutting Jathe 
Formerly this tool was held in a 


latter 


tool. 
man’s hands and guided by his strength 
and skill, The slide-rest in connecticn with 
the other lathe parts does the same thing. 
The lathe hand uses his skill in handling 
the machine, not in directly handling the 
cutting tools. Very few lathe hands to- 
day who can cut splendid threads on a 
regular engine lathe with a mirror-like 
finish and a great degree of accuracy, 
could chase a decent thread with hand 
tools even if their lives depended on it. 

Thus the skill brought to bear in us- 
ing labor-saving machinery is the trans- 
ferred skill in the machine, supplemented 
by the skill of operation of the workman. 
From the application of this great prin- 
ciple, all labor-saving machinery has been 
built. The transferred skill may be the 
traditional skill of a trade or the peculiar 
sperial skill of some inven:or or designer. 
For such men must possess before they 
can transfer, if their work is to be truly 
successful. Failures in design are really 
failures of transference. 

The “division of labor” is one of the 
processes of applying this principle. It 
must also be recognized that there is like- 
wise “division of thought,” but this has 
been less discussed and applied than the 





other mechanism. A _ consideration of 
these things may give us light in our 
efforts to understand some of the present- 


day industrial changes and’ trends. 





An Opportunity 


Some of the treatment accorded to 
some traveling salesmen is 
brought to the surface in a way to give 
the impression that as a class such men 
receive many discourtesies from pros- 
pective or possible purchasers. It is 
profitless to discuss this matter, for com- 
mon courtesy should be used by anyone 


and everyone who attempts to do busi- 


frequently 


ness. 
But there is another side of the rela- 
tion between salesmen and purchasing 
agents which presents a real opportunity 
to the latter, one that keen-sighted men 
constantly take advantage of, and many 
of their less observant brothers habitu- 
ally neglect. It is the opportunity of 
picking up information from widely trav- 
eled and experienced salesmen. 
purchasing agent 
makes it a rule to see personally every 


A most successful 


salesman who comes to his office, unless 
he is so completely tied up in confer- 
ence as to make it impossible to get 
away. The number of such cases is 
largely a matter of disposition, and in 
This means that 


he personally talks with practically every 


his case they are few. 
salesman who comes. To be sure, many 
of the interviews are brief. Their length 
is determined, to a great extent, by the 
purchasing agent’s opinion of the ability 
of the salesman to give him valuable in- 
formation. 

From such talks, tips and action like 
the following are mere incidentals: A 
salesman drops th¢ hint that such-and- 
such a firin recently placed orders for a 
If our 
purchasing agent had not anticipated his 
own wants, he immediately got busy. 
The tip that a large firm in his territory 
had bought showed that somebody be- 
Of course, the 
purchasing agent of the other firm was 
not always the first one to analyze the 
trend of the market conditions. 


six-months’ supply of pig iron. 


lieved it time to buy. 
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Many times the information dropped 
was not as specific as this, but told of 
such-and-such a new product or new ma- 
chine which might be used in the pur- 
chasing agent’s factory. It is a fact that 
many of the newer commercial devices 
in use in that plant today were pur- 
chased after an original investigation by 
the purchasingeagent, and his recommen- 
dation that the factory look into it -and 
see if it was of use. This put the pur- 
chasing agent in the guise of a scout, 
hunting for worthwhile commercial things 
instead of a man who merely dickered on 
price and delivery. 

This same spirit was shown by the pro- 
prietor of a small shop building a spe- 


cial lathe. His policy was to see and 
talk with every traveling man who came 
around. Often, after he had plainly 


stated that he did not want to purchase, 
the salesman would say: “By the way, 
There was 


"9 


what do you make, anyhow ? 
a ready answer for this question. In 
the shop a lathe was kept set up under 
belt with some stock handy. The ques- 
tioner was taken out to the machine, it 
was staried, and inside of a few minutes 
demonstrated. Many times a salesman 
said, “I know of a shop where they ought 
to have one of those machines. Take 
the matter up with Mr. So-and-so.” This 
put the purchasing agent in the guise of 
a demonstrator and salesman. 

The opportunity that the purchasing 
agent has to pick up valuable informa- 
tion may well be surprising to anyone 
who has not taken advantage of it. 








Practical Progress in Aero- 
planing 

The recent reports of the abandonment 
of military manceuvres in Great Britain 
owing to the effectiveness of the aéro- 
plane and dirigible balloon seems to mark 
the first real step which has been ac- 
complished in this direction. The reasons 
given are that the rapidity with which the 
air scouts of armies detected every move- 
ment of the opposing force and reported 
it to their own commander, made it im- 
possible for any strategy, as it laid be- 
fore the commander every movement of 
his opponent before any such movement 
could be effectively carried out. 

Assuming this to be true, it speaks 
volumes for the reliability of the aéro- 
plane ~otors, as well as their mechanical 


construction generally, no less than for the 











AMERICAN MACHINIST 


It also 


skill of the air scouts themselves. 
puts an entirely different phase on the 
possible utility of aéroplanes in war, and 
indicates that they may readily be more 
useful in preventing conflicts between 
armies than in scattering death and de- 
struction with the aid of bombs, as has 


been popularly pictured. 

It would seem to indicate that evenly 
matched armies would have to be pitted 
against each other without -strategy so 
that a battle, except for the use of 
modern arms, might have to be brought 
entirely in -accord with brute strength 
of numbers, as in the old days. If on 
the other hand, one army was notably 
superior to the other, the weaker would 
be warned by its air scouts and so avoid 
battle. 

Whatever the result, there has 
dently been a marked advance in the re- 
liability of all the mechanism entering 
into the construction of both aéroplanes 
and dirigibles, all this being encourag- 
ing from any point of view. 


evi- 








Michigan Workmen’s Com- 
pensation Act ~ 


The new Workmen’s Compensation Act 
of Michigan went into effect on Sept. 1. 
While persuasive in character, it gives the 
employer the right to come under the 
provisions of the law or not, as he sees 
fit. 

Recent advices state that already some 
2500 employers, representing about 300,- 
000 workers, or one-tenth of the state’s 
population, have signified their desire to 
come under the Act. The Employers’ As- 
sociation of Detroit reports that only one 
firm among its membership nas decided 
not to take advantage of the law. 

This act has been drawn with great 
liberality. Employers may come under it 
in various ways. They may insure their 
employees against accident, may establish 
funds of their own to meet compensation 
payments, or may form associations with 
their employees for this purpose. The 
administration of such funds is in the 
hands of a highly paid state board, which 
is relied upon to see that justice is done 
to all parties. So far as possible its de- 
cision will be in keeping with a regular 
system of awards, but disputes will be 
arbitrated on their merits. 

The ancient defenses under the legal 
doctrines of “contributory negligence,” 
“assumption of risk,” and “act of a fellow 
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servant,” are done away with. Thus there 
is a complete change from the theory of 
employers’ liability to that of workmen’s 
compensation. In spite of this no ap- 
preciable opposition has arisen except 
from a certain group of lawyers, whose 
members have been in the habit of fat- 
tening on the fees from accident cases. 
They have attempted to stir up antagonis- 
tic sentiment, especially in the mining dis- 
tricts. 

This law is another great step toward 
a just treatment of victims of industrial 
accidents. Honor is due the State of 
Michigan for this progressive act, whose 
effect is about to be realized. 





English for Foreign Workmen 


What is it that makes an English- 
speaking foreman mimic the broken lan- 
guage of his foreign workmen when he 
talks to them or gives them orders? Of 
all the absurd things in speech, this 
seems to be the worst. 

Take almost any shop foreman who 
speaks vigorous shop English, the kind 
of talk that produces action, put him in 
charge of a gang composed largely of 
foreigners, and he at once begins to talk 
about as they do, aside from his pro- 
fanity, which usually remains unchanged. 

We presume that he has an idea that 
by this imitation he is making himself 
better understood. But why in heaven’s 
name should a foreigner who is trying 
to speak English be expected to. under- 
stand most readily a mongrel mixture of 
words which are neither one thing nor 
the other. 

The talking of English to the foreign 
laborer or workman will help him to 
learn the language and, incidentally, per- 
mit of giving orders with more certainty 
of their being understood. There is no 
possible excuse for the attempt to imitate 
his broken speech. 





It is possible that the original shop 
tolerance is shown by the following quo- 
tation from a letter written in 1776 by 
Mr. Bolton, of the firm of Bolton & 
Watt, to the Carron Iron Co. In any 
event it shows an English shilling in the 
guise of a “feeler” gage: 


Mr. Wilkinson has bored us several 
cylinders almost without error; that of 
50-in. diameter which we put up at 


Tipton does not err the thickness of an 
old shilling in any part. 
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High Speed Geared Head 
Lathe 


The iilustrations show a high-speed 
geared-head lathe, recently developed by 
the Reed-Prentice Co., Worcester, Mass. 

The important improved features lie in 
the head-reverse device. The hood A 
for the reversing mechanism, used prin- 


pulley extends beyond its bearing at the 
left of the head. In this support ball 
bearings C, of the double-purpose type, 
are used, and take-up for wear is pro- 
vided. By the use of offset, curved 
spokes, the center of the pulley and the 
line of belt pull are brought directly over 
the center of the supporting ball bear- 
ings. 








Fic. 1. 














HIGH-SPEED GEARED-HEAD LATHE 
































Fic. 2. DETAILS OF THE HEAD-REVERSE 


cipally for screw-cutting purposes, and 
the support B for the pulley, are cast 
in unit, as shown in Fig. 2. The flanged 


MECHANISM 


To guard against 


pulley, located in the center of the re- 


oil-soaked driving 
belts, a raised lip D on the hub of the 


cess of the bearing, is provided, so that 
while either at rest or in motion the oil 
will drip into this recess and not work 
its way along the spokes to the face of 
the pulley and then to the belt. 

While under working load, the ten- 
dency for the intermediate bevel gears 
to crowd apart is resisted by the bear- 
ing at a point F, close to the bevel faces 
and directly opposite the line of pressure. 

The thrust piece G is made oil-tight, 
so that the hole H through the bevel 
may be filled with oil. The oil flows 
through a series of holes drilled through 
the hub of the bevel. Besides acting as 
a lubricant the oil acts as a cushion be- 
tween the walls and tends to eliminate 
the vibration of the revolving parts. 

For individual] drive the motor is fast- 
ened to a vertical adjustable bracket on 
the rear of the leg. By the use of the 
mechanical] adjustment provided with the 
bracket, the belt tension may be varied. 








Devices 

The two electric-lamp devices shown 
in the illustrations are especially adapt- 
able for shop and drafting-room appli- 
cation. 

The adjuster shown in Fig. 1 
all-porcelain construction, and the glazed 
cord channels and sheave surfaces elim- 


Two Lamp 


is of 

















Fic. 1, LAMP ADJUSTER 


inate friction and abrasive action. It 
is attachable to any flexible cord drop- 
light, so that it can be raised or lowered, 
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and automatically held at any desired 
height. 
The drop-light counterbalance, shown 


in Fig, 2, consists of a two-part insulat- 
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Fic. 2. LAMP COUNTERBALANCE 
ing clamp attached, at a suitable distance 
from the socket, to the conducting flexi- 
ble and to a strong weight-suspending 
cord passing upward over a swivel and a 
fixed pulley on the ceiling, to the counter- 
balance weight. 

Both devices are recent products of 
the Sachs Laboratories, Hartford, Conn. 








Universal Shaper 
The halftones show a universal shaper 
recently developed by the Cochrane-Biy 
Co., Rochester, N. Y. 
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The heads are universal and admit of 
working in either a horizontal or ver- 


tical position with both shaper ram 
and milling spindle, or at any desired 
angle. 

In Fig. 1 the ram is shown in a 


horizontal position, while Fig. 2 shows 
the heads in a vertical position for 
drilling. 

The knee has a bearing 10 in. wide by 
13'% in. long, and is fitted with adjust- 
able gib and locking screws. The thrust 
on the elevating screw is taken by a ball 
bearing. 

The saddle has a bearing 12 in. wide on 
the knee and provides a way 18% in. 
long for the table, both slides being fitted 
with taper gibs. The saddle carries the 
feed mechanism, and the feed control 
handle, which governs all feeds, is 
mounted on the front. The table has a 
working surface 28x9 in., and is T-slotted. 
The graduated circular table is 12 in. in 
diameter, and for quick adjustment pro- 
vision is made for disengaging the worm- 
wheel to revolve the table by hand. 

The drive is from a _ constant-speed 
clutch pulley, through a double cone of 
spur gears to the main head, which car- 
ries bevel gears for driving both the 
shaper ram and the milling spindle. Speed 
changes are obtained by a sliding key 
working in a cone of gears, giving 5 
speeds for the shaper ram and milling 
spindle. 

Power feed is provided for the longi- 
tudinal and transverse movement of the 
table; also for the circular table if de- 
sired. When using the milling spindle 
the feed is continuous by means of silent 
chain and spur gears, and for the 
shaper ram intermittent by means of 
chain and crank and ratchet, feeding on 
the return stroke. The main head is re- 
volved by a worm gear and carries the 
shaper and milling heads, which are in- 
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dependently adjustable. The tool head 
swivels on the ram and may be set at 
any angle. 





High Speed Drilling Machine 


The halftone shows a_ high-speed, 
heavy-duty drilling machine recently de- 
veloped by Baker Bros., Toledo, Ohio. 

















HIGH-SPEED DRILLING MACHINE 


The machine has a single belt drive, 
and the gears in the driving train are 
steel, mounted on ball bearings. The 
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Two PosITIONS OF UNIVERSAL SHAPER 
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spindle has 8 speeds and 12 feeds, the 
latter ranging from 0.006 to 0.032 in. per 
revolution. In addition an attachment 
is provided to instantly change from 
any one of the drilling feeds to a ream- 
ing feed 3% times as great. 

The machine is also built with a com- 
pound table with quick in-and-out and 
cross adjustment by means of screws 
having micrometer dials. 

The machine has a capacity to drive 
3-in. high-speed drills in steel. 








Power Hammer 


The halftone shows a high-speed power 
hammer recently developed by Beaudry 
& Co., Boston, Mass., which is designed 
to be especially adapted for plating and 
drawing steel. , 

The ram is connected with spring arms 

















PowER HAMMER 


through two long steel links which im- 
part a cushioned blow. The tension on 
the spring arms and links is maintained 
and adjusted by nuts in the spring box. 

The hammer is started, stopped and 
regulated by the foot treadle extending 
around the base of the machine, a vary- 
ing pressure On which obtains the de- 
sired speed or force of blow. The idle 
pulley and brake band is reversible and 
may be attached to either side of the 
driving pulley. 

All working parts of the hammer are 
made of steel, the anvil being a separate 
casting. It is made in a variety of sizes. 
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Planer with Special Housing 


This 28x8-ft, planer requires but little 
explanation. It will be noted that the 
special side housing carries a head with 
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The spindles of these heads are not ad- 
justable, a different cluster being required 
tor each combination of holes. The con- 
struction of the cluster is shown in Fig. 2. 
The sleeve and cases are made in one 

















PLANER WITH SPECIAL HOUSING 


two tools. The head is mounted on a 
ram of square section, having on each 
side, and opposed, a clapper box. The 
vertical feeds for the clapper boxes, and 
the horizontal feed of the head, are ob- 
tained from a friction at the rear and 
located on the intermediate shaft of the 
planer. 

The feeds are operated and reversed 
by the trigger gear at the top on the front 
of the head, within easy reach of the op- 
erator. 

The machine is equipped with a four- 
speed drive with a constant return, which 
ig arranged for belt drive direct from the 
line shaft. 

The planer was designed for such work 
as drilling-machine bases, one of which 
is shown on the table. In operation the 
T-slotted base is furnished with the tools 
in the two heads on the regular cross-rail. 
At the same time the rear tool on the 
head of the special housing machines the 
top of the hub for the drilling-machine 
column, while the corresponding front 
tool planes the pad for the countershaft 
at the extreme rear of the base. 

This machine was designed and built 
by the Rockford Machine Tool Co., Rock- 
ford, Il. 








Multiple Drilling Machine 


The halftone, Fig. 1, shows a drilling 
machine built by the Taylor & Fenn Co., 
Hartford, Conn. This machine is 
equipped as shown with a cluster head 
for drilling 14 holes simultaneously in a 
circle, for such work as cages for ball 
hearings. 


piece, into which is fitted a separate ring 
carrying the cluster spindles. Rings 
having different combinations of spindles 
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Fic. 2. CONSTRUCTION OF CLUSTER HEAD 


may be used with the same cases. These 
clusters are built with from 2 to 14 spin- 
dies, which are gear driven, and the size 
»f drills to be used must be specified in 
order to arrange proper gear ratios for 
the required speeds. 








Power Saw 


The power saw shown has a capacity 


of 4\% in. in the vise with 15-in, drive 
pulley by 2'-in. face. It cuts on the 
draw stroke, and has mechanical lift 


on the return stroke. 
In general the machine follows the de- 

















Power SAw 


sign of the builders—W. Robertson Ma- 
chine & Foundry Co., Buffalo, N. Y.— 
previously shown, and occupies a floor 
space of but-14 inches. The frame is 
mounted on a finished steel bar, having a 
bearing 7x2 in., with adjustment for 
wear, and as will be noted, the drive is 
from the center by the connecting rod. 


Getting Rid of a Dangerous 
Shop Rival 
By JOHN R. GODFREY 


One of my foreman friends put a 
proposition up to me the other day .that 
is something of a puzzler. He seemed to 
be a perfectly fair-minded chap and is 
honest enough to state the facts baldly, 
as you shall see. Here is the question of 
the shop ethics he fired at me: 


I know that the order will soon be given 
to reduce my force by getting rid of all 


indesirable and inefficient men. While 
I have some of these I also have a man in 
my department who is a constant menace 
to my job I don’t mind telling you per- 


sonally that he is perfectly capable of 
filing my position as well as I do, as he is 
a thoroughly practical man with a broad 
experience in this kind of work. He 
would like my job just as well as I do and 
I can’t blame him for that. 

I have tried most of the usual means of 
elimination, but without effect. I have 
tried to provoke him into saying some- 
thing so that I could fire him for insub- 
ordination, but he is exasperatingly good- 
natured. I have given him the newest 
and most difficult work so as to give him 
every opportunity of falling down, but 
he seems to enjoy it and keeps everlast- 
ingly on the job. 


In order to prevent his record sur- 
passing that of some of the other good 
men in the department, have had to 
give him orders to make unnecessary 
changes and so delay the completion of 
the work. Most of the other men are 


friends and fellow countrymen of mine, 
and if I lay them off they may be put to 
the inconvenience and expense of an 
ocean voyage. 

The amount of work he does will keep 
two or three of them busy,so that I should 
than pleased him get a 
position elsewhere and leave voluntarily 


be more to see 


so as to relieve me of the necessity of fir- 


ing him. If some efficiency engineer 
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friend of yours will kindly put me wise 
to some new methods of elimination I 
shall be obliged, as I want to hold my pre- 
sent job. 

Probably similar conditions exist in 


more shops than we realize. My friend 
is a pretty good sort of a foreman, as 
honest as the average man I know, and 
looks upon this as a legitimate struggle 
for existence. While his present equani- 
mity is disturbed by the ever-present pos- 
sibility of being replaced by his rival, 
it is probably fortunate for his future 
peace of mind that he does not dare fire 
him for no better reason than he gives. 
It is one of the cases of machine-shop 
politics that are all too frequent. 

The question of race or locality preju- 
dice also comes into play and is one of 
the hardest things to get rid of. Even 
men who are otherwise broadminded cling 
to the notion that the fellow whose grand- 
father’s dog made himself a nuisance to 
your grandmother’s black cat in some 
little God-forsaken burg, no matter 
where, has a claim on you just because 
you both happened to come from the 
same section. 

While it may not be anything against 
a man to be born in the same town as 
the foreman, just remember that it all 
just happened, that he deserves no credit 
for it in any way and the more you both 
try to live it down, the better. 

It seems to me that the most diplomatic 
course would be to try and help this man 
get a better job in some other shop, or 
even in the same shop, in some other de- 
partment. The constant fear which my 
friend shows must interfere with the 
quality of his work, to say nothing of his 
peace of mind, both in and out of the 
shop. His frankness in admitting the 
other man’s capacity is about the only 
redeeming feature in the whole affair. 

Conditions of this kind show very 
clearly the advantage, both to the men 
and to the employers, of having definite 
records of the performance of each man, 
although these records need not be nearly 
as elaborate as seems to be thought nec- 
essary in many cases. 

Performance records are the greatest 
safeguard to men when it comes to slack 
times and layoffs, as, if the management 
is at all onto its job no foreman will be 
permitted to lay off men solely for per- 
sonal reasons. Without a record of some 
kind this is the most natural result, even 
though the foreman does not intentionally 
act unfairly. It is next to impossible to 
avoid having favorites and to be in- 
fluenced by them by this fact, in more 
ways than one. 


A Useful Depth Gage 
By M. L. FARNHAM 
The man who is on the lookout for use- 
ful ideas often finds them in unexpected 
places. In going through a shop a short 
time ago I came across the following im- 
provised gage. 
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A laborer running a Garvin tapping 
machine had been bothered by breaking 
taps in holes not drilled deep enough. 
In order to detect the fault and at the 
same time lubricate the tap, he forced 
a small washer the correct distance onto 
the spout of his oil can. 

A set of gages made in a substantial 
manner with an oiling attachment, would 
be a useful addition to any stock of tools. 
It would be a comparatively easy matter 
to make the gages as a set of spouts for 
the ordinary oil can; while some enter- 
prising manufacturer of oil cans might 
provide a spout with an adjustable gage. 





New PuBLIcATIONS 


AND OIL ENGINES. By Alfred 
Kirschke. One hundred and fifty-six 
4%x7\%-in. pages. 55 illustrations 
in text. Indexed. Price, $1.25, net. 
D. Van Nostrand Co., New York, N. Y. 

This book is Vol. II of the “Broadway 
Series of Engineering Handbooks.” It 
is translated from the German and 
and adapted to British practice. It is ele- 
mentary, giving a concise description of 
the principal types of gas and oil engines 
and their methods of operation. The il- 
lustrations are mainly, if not entirely, 
drawn from German practice. 

Following the introductory pages there 
are 15 chapters with these headings: 
Coal-gas as a Source of Power; the 
Precursors of the Modern Gas En- 
gine; Four-cycle and Two-cycle En- 
gines: the New Otto Engine; Gen- 
eral Construction- and Erection of 
Gas Engines; Valve-gear, Ignition and 
Governing; Starters for Gas Engines; 
Gas Engines for Liquid Fuel; the Diesel 
Engine; Gas-producer Plants; Blast-fur- 
nace Gas, etc.; High-power Gas En- 
gines; Working Costs; Gas Engine ver- 
sus Steam Engine; the Gas Turbine. The 
final section contains a number of very 
common tables of squares, cubes, logar- 
ithms, etc., whose presence seems to serve 
no good purpose except to add a few 
pages. 


GAS 


RLEMENTARY MACHINE DRAWING 


AND DESIGN. By William C. Mar- 
shall. Three hundred and twenty 
6x9-in. pages: 181 illustrations in 
the text. Indexed. Price, $3. Mce- 


Graw-Hill Book Co., New York, N. Y. 
This textbook has been arranged for 
engineering students who have had a 
course in orthographic projection, but 
have not studied machine elements. It 
is intended for classroom work with an 
instructor, not for home study. 

The first 20 pages contain tables of 
useful information. Following are 18 
chapters with these headings: Working 
Drawings; Fastening, Rivets; Pipes and 
Pipe Fittings; Screw Threads and 
Springs; Fastenings, Screws and Bolts; 
Keys and Cotters; Shafting and Shaft 
Couplings; Stuffing Boxes: Shaft Bear- 
ing, Journals, Hangers; Pistons and Pis- 
ton Rods; Crossheads; Connecting Rods; 
Engine Cranks and Eccentrics: Pulleys 
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and Belting; Spur Gearing; Bevel Gear- 
ing; Worm Gearing; Valves, Cocks, etc. 

The book contains a great deal of in- 
formation taken from actual machine de- 
signs. It would be comparatively easy 
to point out important elements that have 
not been treated of, but such a course is 
hardly justifiable, for the work is ele- 
mentary in nature and it is obvious that 
space prevents showing all devices of a 
particular kind which may be in com- 
mon use. There is a plenteous use of 
references, and these are to authorities 
of recognized standing. 

In general, the book seems to have 
been worked out with care and to be 
adapted to its field. However, there is 
one chapter which the reviewer finds does 


not well cover its field from the view-- 


point of practical design. This is chap- 
ter 9, Bearings, Journals, etc. The illus- 
trations and examples in this chapter are 
drawn from the shafting bearings, some- 
thing that the ordinary designer and 
draftsman seldom comes in contact with, 
instead of machinery bearings, which are 
in every machine. 

This disregard of a number of well- 
fixed types of machinery bearings seems 
inexcusable. Further, there is no pre- 
sentation even in an elementary manner 
of the theory of lubrication, which is 
at the basis of bearing design. The 
nearest approach is the following sen- 
tence, from page 125: 

This frictional motion 
between two surfaces in contact is called 
the coefficient of friction (4) and de- 
pends on the kind of surface, 
and velocity of rubbing. 

This is loosely written, for the co- 
efficient of friction is the ratio between 
the frictional resistance and the normal 
load, and is_not the frictional resistance 
itself. This resistance is dependent upon 
the pressure and coefficient of friction, 
and the coefficient for film lubrication— 
the kind aimed at in all good bearing 
design—is independent of the surfaces 
and also of the velocity at certain speeds. 


resistance to 


pressure, 








PERSONAL 


F. G. Kretschmer, head of F. G. Krets- 
chmer & Co., Frankfurt, Germany, is at 
present in this country on a business trip. 


H. W. Kreuzburg, president of the 
Champion Tool Works Co., Cincinnati, 
Ohio, has just returned from a four- 
month’s European business trip. 


Howard E. Adt, general manager and 
assistant treasurer of the Geometric Tool 
Co., New Haven, Conn., sails on October 
5 for a European trip calculated to ex- 
tend until late in December. 


A. Hamilton Church has become as- 
sociated with the firm of Patterson, Teele 
& Dennis, certified public accountants, 
New York City, and will act as their con- 
sulting engineer for factory organization 
and betterment work. 





-the Mark Flather 
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William J. Flather 


William J. Flather, one of the founders 
of the Flather machine-tool companies, 
of Nashua, N. H., died at his home there 
on Sept. 10, following a brief illness. 

Mr. Flather was born in Norwich, Eng- 
land, Dec. 26, 1841, and in 1857 emi- 
grated to America. During the next few 
years he was employed as a machinist in 
several plants, and when the Civil War 
broke out, he enlisted in a Pennsylvania 
Company, but on account of his mechan- 
ical ability was sent to the Frankford Ar- 
senal, Philadelphia, where he remained 
throughout the war. 

In 1866 Mr. Flather, with his brothers, 
moved to Parkersburg, W. Va., and estab- 
lished a shop for the manufacture and 
repair of oil-well tools. This venture did 
not prove successful and he returned to 
Nashua, where he had been previously 
employed, and he negotiated a _ part- 
nership for himself and brothers with the 
late J. K. Priest, who at that time manu- 
factured sewing machines. Later _ the 
business. went under the name of the 
American Shearer Co., manufacturing 
clippers of all kinds. It was also the 
intention of Mr. Priest and the Flather 
brothers to build lathes. The lines were 
so dissimilar, however, that the partner- 
ship was soon dissolved, the Flather 
brothers taking over the manufacture of 
lathes. Later the name was changed to 
Flather & Co., consisting of Mr. Flathet 
and his brother Joseph, as active mem- 
bers, and Edward Flather as a silent 
partner. 

In September, 1876, their factory was 
destroyed by fire, being practically a total 
loss. With the small amount of insur- 
ance they received, it was with difficulty 
that they rebuilt. After the panic years 
of the late 70’s, however, their success 
was firmly established and the business 
steadily grew in size. 

Mr. Flather was one of the founders of 
Planer Co., Flather 
Foundry Co. and the E. J. Flather Man- 
ufacturing Co., withdrawing in 1901 from 
Flather & Co. and the Mark Flather 
Planer Co. At the time of his death he 
was president of Flather Foundry Co., 
and was actively identified with the E. J. 
Flather Manufacturing Co. He possessed 
marked mechanical ability, and while a 
man of retiring disposition, he had a 
faculty of quietly impressing his convic- 
tions on his business associates. 

Mr. Flather was actively interested in 
civic and state affairs, having served as 
a member of the city government, board 
of education, state legislature and consti- 
tutional convention. He is survived by 
his widow, a daughter and two sons. 

Thomas O’Neill, for a number of years 
a member of the engineering . depart- 
ment of the Link-Belt Co., Philadelphia, 
Penn., and in recent years their advertis- 
ing manager, died on Sept. 22. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 











METAL WoRKING 


NEW ENGLAND STATES 


Church Mfg. Co., manufac- 
turer of plumbers’ supplies, Hampden 
St., Holyoke, Mass., will build a factory 
at Willimansett, Mass. The building will 
be one story, 200x50 ft. 

Gavin & Moriarty, plumbers, have 
awarded the contract for a new plumbing 
shop to be built on Chicopee St., Holyoke, 


The C. F. 


Mass. The building will be 27x90 ft., one 
story, of brick, mill construction. George 
B. Alderman & Bro. are archs. Noted 


Aug. 22. 

A contract has been awarded for the 
construction of additions at the Saco & 
Pettee Machine Shops, cotton machinery, 
at Newton Upper Falls, Mass. There will 
be a one-story addition to the automatic 
department, 160x200 ft., of brick and steel 
construction, with concrete foundatidn 
and saw-tooth roof; also a one story ad- 
dition to the foundry, 100x100 ft., of steel 
and concrete, with steel sash and saw- 
tooth roof. 

Radding & Co., tinsmiths, have awarded 
a contract for the construction of a six- 
story factory on Sharon St., Springfield, 
Mass. The building will be 60x80 ft., of 
brick and steel, and will be equipped with 
passenger and freight elevators. 

The Quigley ‘Foundry & Furnace Co., 
Springfield, Mass., is building a plant at 
Chicopee, and will do a general foundry 
business, making a specialty of high- 
pressure castings. C. K. Lassiter, Rich- 
mond, Va., is pres. Noted Aug. 25. 

The Springfield Rendering Co., Spring- 
field, Mass., will make extensive altera- 
tions and improvements to its plant at 
Brightwood. The first will be the erec- 
tion of a new concrete tank building to 
cost $75,000. 

The Quinsigamond Pressed Steel Co., 
Worcester, Mass., has acquired the plant 
and business of the John L. Parker Co., 
and will manufacture pressed metal 
goods. H. F. Larava is pres. 

The Heald Machine Co., 
Worcester, ass., will build a 
bonizing and heat treating plant 
plant. 

Press reports state that the Albertson 
Folding Typewriter Co. will build a fac- 
tory on Spring St., Fairfield, Conn. 

F. C. Waly, arch., has completed plans 
for a warehouse and garage to be erected 
by the Hogan Mfg. Co., at. Hartford, 
Conn. It will be four stories, 42x79 ft. 

The Risdon Tool & Machine Co. has 
awarded the contract for the new factory 
to be built on Andrew Ave., Naugatuck, 
Conn. It will be a one-story frame build- 
ing, 128x40 ft. Noted Sept. 5. 

A contract has been awarded for an 
addition to the factory of the Vulcan Iron 
Works, New Britain, Conn. The present 
building will be remodeled and with the 
addition will make a brick structure one- 


Greendale, 
new Car- 
at its 


story high, 80x150 ft It will be of mill 
construction 

Miner, Read & Tullock, wholesale 
grocers, New Haven, Conn., have awar- 


ded the contract for the construction of a 


26x75 ft., one story brick garage on State 
St 

The Waterbury Brass Co. has been 
granted a permit to build a one-story 
brick addition to its factory at Water- 
bury, Conn. 

Griggs & Hunt, archs., are preparing 


plans for a machine shop to be erected 
on East Main St., Waterbury, Conn., for 
the E. J. Manville Machine Co. It will 
be of brick and steel, 40x200 ft., 30 ft. high. 
It will have a traveling crane with steel 
posts, steel sash, saw tooth skylight roof. 

A contract has been awarded for the 
new factory to be erected on South Main 
St., Waterbury, Conn., for the Waterbury 
Buckle Co. It will be 58x123 ft. of brick, 
mill construction, three stories and base- 
ment. Griggs & Hunt are archs. 

The Scovill Mfe. Co., manufacturer of 
brass goods, will build a one-story frame 


addition to its factory at Waterbury, 


Conn. 


MIDDLE ATLANTIC STATES 
Automobile Co. has pur- 
chased property at Lafayette Ave., and 
Rockwell Place, Brooklyn, N. Y., on which 
will be erected a $100,000 garage. 

The Buffalo Journal Mfg. Co. has been 
incorporated in Buffalo, N. Y., for the 
manufacture of railway appliances. Plans 


The Cadillac 


-are being considered for the erection of a 


- 


Marvin, W. H. Armstrong 


plant. L. E. 
all of Buffalo, are in- 


and G. C. Preston, 
corporators. 

The Popeqahers Motor Car Co., of Buf- 
falo, N. , has completed plans for the 
construc lite of a seven-story building at 
the corner of Main and Carlton Sts. 


Bids have been taken for a one-story 


steel furnace building which Pratt é¢ 
Letchworth, manufacturers of steel 
and malleable iron castings, Buffalo, N. 


Y., will build at its plant at Tonawanda 
St. and the New York Central R.R 

W. Schmidt, Ninth St. and Second Ave 
College Point, N. Y., has awarded a con- 
tract for the construction of a one-story 
The estimated cost is 


garage, 50x100ft. 
$10,000. 

S. H. P. Pell, 43 Exchange Place, New 
York, N. Y., has awarded a contract for 
the construction of a garage at Fort 
Ticonderoga, N. Y It will be two stories 
high, and wil cost $25,000. Alfred C. 
Blossom, 366 Fifth Ave., New York, is 


the arch. Noted Aug. 15. 

The General Vehicle Co., manufacturer 
of motor vehicles, Long Island C ity, N. Y., 
is receiving bids for the construction of a 
new Bi tory, to be six stories high, 327x75 
ft. The estimated cost is $50,000. Harris 
& Richards, Drexel Bldg., Philadelphia, 
Penn., are the archs. Noted Sept. 5 


hs Harold Motor Co., 233 West 54th 
St., New York, N. Y., has ‘awarded a con- 
tract for the construction of a four-story 
automobile service building in Long Is- 
land City. It will be 200x200 ft. and will 
cost $100,000. 

mS Buffalo Bolt Co., North Tonawanda, 

.. has awarded c ontract for the con- 
RE of an addition to its pointing 
department, to be 40x120 ft., structural 
steel and brick. Considerable machinery 
equipment will be installed. 

The Westchester Brewing Co., Pelham, 
N. Y., is receiving bids for the construc- 
tion of a one-story garage, 38x64 ft. The 
estimated cost is $6000. Fred Hammond, 


391 East 149th St., New York, N. Y., is 
the arch. 

G. W. Todd & Co., manufacturer of 
check protectors, University Ave., Ro- 


chester, N. Y., has awarded a contract for 
the construction of a new machine shop. 
It will be one story high, 125x231ft. Noted 
Sept. 19. 

Pierce, Butler & Pierce, manufacturers 
of heating apparatus, Sy racuse, N. Y., 
will erect an addition to their plant. 

The Julian Motor Co., Syracuse, N. Y., 
has commenced the construction of its 
new plant for the manufacture of auto- 
motors and marine motors. 

The Morey Laundry, West Jersey St., 
Elizabeth, N. J., has received bids for the 
construction of a one-story garage, 80x45 

The estimated cost is $6000. 

The Manhattan Electrical Supply Co 
45 Morris St., Jersey City, N. J., has ac- 
quired land at Pine St. and Johnston Ave., 
and will erect a new factory. 

The Ingersoll-Rand Drill Co., Phillips- 
burg, N. J., is having plans prepared for 
the construction of additions to its plant. 
Two buildings, one 200x150 ft. and the 
other slightly larger, will be erected. 
The German Bronze Co., Erie, Penn., has 
awarded contracts for the construction 
of a brick and steel addition to its plant at 
19th and Chestnut Sts. The estimated 
cost is $5000. 

The Erie Car Works, Erie, Penn., has 
plans in preparation for a new shop build- 
ing, 100x400 ft., one story, steel and brick, 


*- 
which it will build sorty next spring. 
Estimated cost, $50,000. oted Sept. 26. 


The American Steel & Wire Co. will 
build a gate and fence post plant, in 
connection with its fence works, at Far- 
rell, Penn. 


The American Sheet & Tinplate Co. is 
contemplating the building of 10 hot 
mills, six sheet mills, and several other 
big improvements at its plant at Farrell, 
Penn. , 


Fire, Sept. 21, destroyed the garage of 
John R. Henry, Lancaster, Penn. ss, 
$2500. 

The Philadelphia Storage Battery Co 
Arbor and Ontario Sts., Philadelphia, 
Penn., is receiving bids for the construc- 


factory. It will be two 
stories high, 50x186 ft. The estimated 
cost is $35,000. Stewart Bros., 2526 North 
Orkney St., are the archs. 

Plsna are under way for the construc- 
tion of a one-story brick and steel public 
garage to be erected on Highland Ave. 
and Broad St., Pittsburgh, Penn., for the 
Hayes Estate. 

George B. Findly, Pittsburgh, Penn., 
has been granted a permit to build a one- 
story brick garage on Squirrel Hill Ave. 

The Rydal Land Co., Rydal, Penn., is 
having plans prepared for the construc- 
tion of a one-story garage, 30x15 ft., to 
cost $1500. 

The Detroiter-Baltimore Co., Baltimore, 
Md., will soon have plans prepared for 
a two-story garage and machine shop. 
The estimated cost is $10,000. 

Bids are asked as follows by the Pay- 
master-General, U.S.N., Chief of the Bu- 


tion of a new 


reau of Supplies and Accounts, Navy 
Dept., Washington, D. C., until 10.00 a.m. 
Oct. 15: 

Schedule 4844, for Naval Torpedo Sta- 
tion, Newport, R.I.; Class 21, one open- 
type combined feed-water heater and 


meter, 750 h.p.; Class 22, one steam trap 
with accessories; Class 23. one oil separa- 
tor and 11 steam spearators; Class 24, one 
cast-iron exhaust-head, 12-in.; Class 25, 
one receiver and pump to collect and de- 
liver into an open feed-water heater 7500 
Ib. per hour of condensed steam taken 
from the closed heater of a forced circula- 
tion hot water heating system; Class 26, 
four feed-water regulators, each to con- 
trol the feed to a 250 h.p. boiler operating 
at 150 lbs. per sq.in. gauge; Class 27, two 
boiler-feed-pump governors to control 
the operation of boiler-feed pumps; Class 
28, four automatic, angle-type, triple- 
duty, emergency- -boiler outlet valv es, 3 
in.; Class 29, one twin-feed water filter anc 
grease extractor, 2-in. 

Schedule 4845, Class 30; about 25,000 sq. 
ft., expanded steel; Class 31, 11,500 Ibs, 

uare deformed steel bars, for Philadel- 
phia Navy Yard. 

Schedule 4850, Class 62; 
rolled steel, Philadelphia Nav Yard; 
Class 63,9,000 lb. square bar steel, Brook- 
lyn Navy Yard; Class 64, 4,000 Ib. medium 
flat steel, Puget Sound Navy Yard; Class 
54, 3500 Ib. square medium steel, Puget 
Sound Navy Yard; Class 66, 10,000 Ib. 
black sheet steel, Puget Sound Navy 
Yard; Class 67, 30,000 lb. galvanized sheet 
steel, Puget Sound Navy Yard; Class 48, 
2,400 Ib. medium galvanized steel, Puget 
Sound Navy Yard; Class 69, 8,000 Ib. 
sheet lead, Puget Sound Navy Yard; 
Class 70, 1,500 Ib. halt and half solder, 
Puget Sound Navy Yard; Class 71, 8,000 
>. pane and half solder, Brooklyn N vavy 

arc 

Bids are asked as Sonos ay ay F. C. 
Boggs, Corps Eng Gen. 
Purchasing Officer, Isthmian, Cc ‘anal Com- 
mission, Washington, D. C. 

Oct. 5; Circular 734; Miscellaneous el- 
ectrical material for power and control 
wiring, including special cable-end bells, 
lead splicing sleeves, copper sleeve con- 
nectors, insulating tapes, solder, solder- 
ing flux, filling commoune for end bells 
and re, cable pulling grips, etc. 

Oct. Circular 732; Lighting material 
for By “canal Lock System, consisting 
of panel boards, reflectors, outlet boxes, 
receptacles and portable lamps. 


7,550 Ib. cold- 


October 3, 1912 


Oct. 17; Circular 733, Class 3, 2100 
square reenforcing steel bars; Class 5, 
10,000 ft. galvanized, wrought-iron or 


steel pipe; The balance of the circular 


includes, valves, grease cups, steam 
gages, hammers, padlocks, chisels, 
bronze-wire cloth, emery cloth, steel 


cable, bronze bars, files, and other sup- 
plies in small quantities. 


SOUTHERN STATES 


Cc. E. Wright & Co. contemplate the 
construction of a garage and vehicle fac- 
tory at Norfolk, Va. 

The contract has been awarded for the 
new mill to be _ built at 


W. Va., for the Wheeling Sheet & Tif 
Plate Co. The main buildings will cover 
a site 550x450 ft. Nvuted Aug. 15. 


The Wheeling Mold & Foundry Co., 
Wheeling, W. Va., will expend $40,000 in 
improving its plant. A 160-ft. addition 
to the erecting shop will be built and 
equipped as a roll shop, and the present 
runway will be extended and a crane 
runway built. 

R. L. Hartsell is promoting the or- 
ganization of a company at Concord, 
N. C., for the manufacture of a patented 
cotton chopper. 

The Lydia Mfg. Co., Lydia, S. C., has 
awarded the contract for the erection of 
a plant to manufacture steel beam plows. 

The McWane Pipe Works, Lynchburg, 
Va., will build a branch plant at Annis- 
ton, Ala. The main building will be of 
steel construction, 235x115 ft. 

The Hardie-Tynes Machine & Foundry 
Co. will build an addition to its plant in 
Birmingham, Ala., and install additional 
machinery. 


The National Railway Safety Appli- 
ance Co. will establish a factory at 
Biloxi, Miss., for the manufacture of 
railway safety devices. Louis M. Dal- 


gren is pres. 
The Jackson Ornamental Iron & Bronze 


Works, Jackson, Tenn., will install a 
foundry for the manufacture of their 
own castings. The company is said to 


be in the market for an overhead travel- 
ing crane. Noted Sept. 19. 

The Knoxville Smelting & Refining Co., 
recently incorporated at Knoxville, Tenn., 
is operating an experimental plant, and 
will install additional machinery. 

Luke Matthews, Paris, Tenn., is inter- 
ested in a proposition to build a factory 
at Nashville, Tenn., for the manufacture 
of small incinerating plants for family 
use, 

Henry C. Herndon and Charles H. 
Ferguson are arranging to builda garage 
at Georgetown, Ky. 

The Louisville Brazing Machine Co., 
recently incorporated at Louisville, Ky., 
with a capital of $5000, will build a ma- 
chine shop. William Terry is one of the 
incorporators. 

The Peerless Mfg. Co., manufacturer 
of grates, iron ana brass goods, Louis- 
ville, Ky., will install additional machin- 
ery to include a’ 60-hp. generator. 


MIDDLE WEST 
The Egry Register Co., Cincinnati, 
Ohio, will erect additions to its plant on 


East Monument Ave. The company 
manufactures autographic registers. 

The Atlas Brass Works Cleveland, Ohio. 
makers of brass castings, will erect an 
addition to factory. 

Fire did a large amount of damage to 
the stove works of The G. A. Tinnerman 
Stove Co. at Cleveland, Ohio. ° 

The American Ship Building Co., Cleve- 
land, Ohio, care of J. C. Wallace, will buy 
machine shop tools for new machine 
shops to be located at Lorain, Ohio. 

A 50x156 ft., one-story brick garage is 
to be built at the corner of Euclid Ave. 
and East Twelfth St., Clevelangl, Ohio, 
which will be used as a service station for 
the Pierce-~Arrow cars. 

The contract has been awarded by the 
Lima Locomotive Works, Lima, Ohio, for 
the construction of five reinforced con- 
crete factory buildings Albert Kahn, 
Detroit, Mich., is arch. 

The Concrete Steel Co., Youngstown, 
Ohio, will erect a large annex to its plant. 

The Central Foundry Co., Fort Wayne, 
Ind., will erect a new foundry on West 
Wayne St. The building will be 178x70 
ft., 14-story 

Wallace Allison, 2728 Southerland Ave., 
Indianapolis, Ind., will erect a two-story 
garage. Bids are being received. 


Tiltonville, ” 


AMERICAN MACHINIST 


The Howard Shipyards & Dock Co., 
Jeffersonville, Ind., which recently was 
formed to take over the Howard Ship- 


yards, an unincorporated concern, has 
issued bonds for $800,000. The proceeds 
of the issue will be used in enlarging and 
improving the plant, especially that part 
devoted to the manufacture of steel hull 
vessels. 

The Duncan Electric Mfg. Co., Lafay- 
ette, Ind., is receiving bids for the con- 
struction of a factory addition, 40x80 ft., 
four stories, of brick. 

The Northway Motor Co., Detroit, 
Mich., will erect an addition three stories, 
50x109 ft., of brick, Cost,$32,500. 

Dodge Bros. Joseph Campau Ave., and 
Hamtramck St., Detroit, Mich., have 
awarded the contract for the erection of 
a foundry, one-story, 235x140 ft., of brick 
and concrete. Smith Hinchman & Grylls, 


710 Washington Arcade, Detroit, are 
archs. 
The Chalmers Motor Car Co., Detroit, 


Mich., has awarded contracts for a con- 
crete factory addition on Jefferson Ave. 
Albert Kahn, Detroit, is arch. 

The Studebaker Corporation, Detroit, 
Mich., has awarded the contract for the 
erection of a large brick and steel forge 
shop on Clark Ave. Cost $80,000. 

The Republican Motor Co., Flint, Mich., 
is contemplating the construction of a 
$1,000,000 automobile plant at Flint. 


C. A. Seeley, Flint, Mich., will erect a 
garage. 
G. C. Batson, Ionia, Mich., will erect a 


garage, two stories and basement, 80x82 


The Oakland Motor Car Co., Pontiac, 
Mich., is considering the construction ofa 
large addition to its plant to cost about 
$100,000. 

Cc. W. Leland, Pontiac, Mich., is re- 
ceiving bids for the erection of a two- 
story garage, 40x60 ft., of concrete blocks 

The Raymond Bros. Impact Pulverizer 
Co., 1500 West Harrison St., Chicago, IIl., 
is receiving bids for the erection of a 
brick and steel factory, one-story, 86x240 
ft. ’ 


Francis M. Barton, arch., 178 West 
Jackson Blvd., Chicago, Ill., is receiving 
bids for the erection of a garage for Ada 
Connell The building will be two stories 
and basement 

The Wabash R.R. Co 
first contract for the construction of its 
locomotive repair plant at Decatur, IIl., 
which is to have a capacity of 50 locomo- 
tives. Total cost, 750,000. E. F. Need- 
ham is supt. locomotive and dept., 
Springfield, Ill 

Roy Sikkema & Van Dellen & Sikkema, 
Fulton, Ill., will erect garages at Fulton 

The Commonwealth Steel Co., Granite 
City, Ill., will erect a pattern shop. The 
building will be one-story, 22.6x80 ft 

The American Car & Foundry Co., will 
erect a machine shop at Madison, Ill J 
H. Ames, 80 East Jackson Blvd., Chicago, 
Ill., is ch. engr. and will receive bids. 

The Velie Motor Vehicle Co., Moline, 
Ill., is preparing to erect a $15,000 road 
repair and test building, which will be 
located south of the present shop and be 
80x200 ft. in size The contract has been 
awarded 

Bids are being received by Spencer & 
Powers, 10 South La Salle St., Chicago, 
Ill., for the erection of a garage at Whea- 
ton, Ill., for W. P. Cowan. 

Work has been started on the construc- 
tion of an addition at Beloit, Wis., to the 
west side shops of Fairbanks,.Morse & 


has awarded the 


car 


Co., of brick, steel and concrete. 
The Milwaukee Electric Ry. & Light 
Co., Milwaukee, Wis., is having new car 


barns erected at Thirty-fifth St. and Fond 


du Lac Ave. The structure will be of 
concrete and steel, 488x80 ft., and cost 
$60,000. 

The Pierce Motor Co., Racine, Wis., 
(the motor car division of the J. I. Case 


Threshing Machine Co.) is constructing 
a new machine shop and assembling 
plant, which is to be four stories high and 
130x80 ft The new building is located 
between the present motor car works and 
the $1,000,000 foundry plant now under 
construction at Lakeside, Racine, for the 
Case Co. 
WEST OF THE MISSISSIPPI 

Mohr & Hurto, Marshalltown, Iowa, are 
planning the erection of a garage and 
machine shop, in Marshalltown. 

The E. G. Staude Mfg. Co., Minneapolis, 
Minn., has purchased a site at University 
Ave. and Bedford St., and will erect a 
two-story factory, for the manufacture 
of machinery. 
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The Brauer Bros. Mfg. Co., St. Louis, 
Mo., has increased its capital for the 
purpose of installing additional equip- 


ment for the manufacture of stove parts. 


The Economy Water Heater Co., St 
Louis, Mo., recently incorporated with a 
capital of $50,000, will equip a plant for 
the manufacture of water heaters. The 
incorporators are: Leo J. Bayer, F. W 
Maury and George E. Booth. 


J. J. Young, Brownsville, Tex., has had 


plans prepared and has awarded the 
contract for the construction of a con- 
crete garage at Brownsville, to cost 
about $20,000. 


The Rothbert Steel & Iron Co., Denver, 


Colo., plans to erect a plant at Denver, 
to cost about $150,000. It will have a 
daily capacity of about 20 tons Noted 


June 13. 
WESTERN STATES 


The Farrell Auto Co., Everett, Wash. 
will erect a commercial garage and ma- 
chine shop on Everett Ave. and Colby 
St., to cost $15,000. B. F. Turnbull, arch., 
is preparing plans 


The International Steel Corporation 
Seattle, Wash., has been incorporated 
with a capital stock of $20,000,000 by Otto 
B. Rupp, J. B. Joujon-Roche, and W. T. 
Dovel The company will erect a large 
steel plant near Seattle 


The Armstrong Mfg. Co., Portland, 
Ore., is having plans prepared and will 
soon commence the erection of a large 


plant at Portland for the manufacture of 
Sawmill machinery Chas. N. Elliott is 
the arch 


The Republic Smelting Corporation, Los 
Angeles, Calif., operating properties near 
Calzona, Calif., will erect a smelter to cost 
$1,000,000 


_ The James Gosham Mfg. Co., Newark. 
Calif., makers of stoves, will erect a new 
factory at Richmond, Calif 


G. G. Bundy, Santa Monica, Calif., will 
erect a commercial garage and machine 
shop at Third and Utah Sts., Santa Mon- 
ica. 


_, The American Union Oil & Refining Co., 
rulare, Calif., has been incorporated with 
a capital stock of $25,000, by J. R. Hitch- 
cock, R. W. McMahon, and Dr. H. L. Von 
Werthern. The company will erect an 
oil refinery at Tulare 


The Pacifio Gas & Electric Co., 
land, Calif., 
the city 
works 


W ood- 
has acquired a site outside 
limits, and will build new gas 
About $59,098 will be expended 


CANADA 


The McLaughlin Carriage Co., Oshawa. 
Ont, will erect a two-story addition, 250x 
60 ft., to its factory to meet the increasing 


demands for the McLaughlin Blick mo- 
tors 
The Central Garage & Supply Co., Tor- 


onto, Ont., will erect a five-story garage 
and repair shop, for which H. Bryan Gil- 
bert, 47 Wellington St., East Toronto, has 
the plans R. B. Hayley, Temple Bldg., 
Toronto, is mgr 








NEw INCORPORATIONS 


METAL WORKING 
The following compariés have Been in 
corporated to manufacture: 


The Robinson Automatic Car Fender 
Co., Bangor, Maine; car fenders. Capital 
$100,000 Incorporators: F. Robinson, W 
B. Pierce, Bangor 


King Machine Co., Bridgeport, Conn 
machinery. Capital $200,000. Incorpora- 
tors: John T. King, M. Kennelly, 8S. Stod- 


dard, Bridgeport, Conn. 


The New England Wire Cloth Co., Dan- 
bury, Conn.; to manufacture and deal 
in power looms. Capital $50,000. Incor- 


yorators: G. W. Jennings, Danbury, E. B 
gennett, C. Bennett, and W. J. Brown, all 
of Brooklyn, N. Y.. 


The Bennett, Maravin Silver Co., New 
Milford, Conn., silver ware. Capital 
$100,000 Incorporators: M. G. Merwin, 


Verton P. Staut, and Edwin J. Emmons 


New Milford, Conn. 

American Machine & File Works, Boro 
Brooklyn, N. Y.; files, rasps and tools 
Capital, $100,000 Incorporators: A. M 
St. Arnard, 187 Pearl St., Brooklyn; Mel- 
vin G. Grubb, $8 Orange St.: Mason G. 
Worth, 43 Cedar St., Manhattan. 
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United States Plating g o., Boro, Man- 
hattan, N. Y.; me re: Capital, $30,000. 


26 Exchange 


Incorporators: W. L. Glenn, 
Strickland, 


Place, W. E. Kelley, V. E. 
Manhattan. 


The Usona Machine Co., Boro. Manhat- 
tan... Hi. Es; mac hinery. rr tapital, $2000. 
Incorporators: W. J. Dalton, 379 West 


127th St., E. Z. Robbins, 548 East 18th St., 
John V. N. Barbarin, 209 W. 108th St. 

The Motor & Gear Improveme nt Co.; 
Boro Manhattan, N. ., gears. Capital 
$1,250,000. Incorporators: Ralph Pulitzer 
of ‘the World, Lewis B. Brown, 250 West 
54th St. 

The G. & L. Manhattan, 


Mfg. Co., Boro. 


N. ¥.: hardware. Capital $18,000. Incor- 
porators Henry Graham, Ansel M. P. 
Anderson, and Andrew A. Jones, 215 W est 


98th St., New York 
The Lamay Mfg. Co., Rochester, N. Y.; 
motors, engines, machines. nay $25,- 


000. Incorporators: A. B. Headley, P. E. 
Tucker, A. C. Lamay, Rochester, N. Y 
Automobile Safety Fender Co., Roches- 
“Re ee *- automobile appliances. Capi- 
tal $100,000. Incorporators A. Snyder, 
Jr., A. De Wolf, A. Bune, Roc hester, N. Y 
The J. tir Nut Lock Co., Newark, 
N. J.; nut locks Capital $100,000. Incor- 
porators: W. H. Rose, M. John 


A. Smith, 
Bender, Newark, N. J. 
Gas Valve Co., Cleveland, 
Capital $10,000 
. Cham- 
and 


Heinti. C. C 

The Safety 
Ohio; safety gas valves. 
Incorporators: Phelps Crum, J. A 
berlain, L. A. Krum, M. T. Gorton, 
F. M. Wolke. 


The Sixth City Refrigerating & Engin- 


eering Co., Cleveland, Ohio; machinery 
and refrigerating manufacturing. Cap- 
ital, $106,000. Incorporators: Samuel 
Krempels, Karl Prillwitz, John Schur- 
man, Rheinhold Jeoss and Oscar C. Eben 

The W. R. Jones Co., Columbus, Ohio; 
machinery, tools, and glassware Capi- 
tal $100,000 Incor orators W. A. Jones, 
J. G@. Sayre, C Sling, R. J. Odell, J. C 
Burns 


Demonstrating Machine 
Ohio; machinery or ap- 
demonstrate the 
wearing apparel 
Ernest 
Laz- 


The United 
Co., Columbus, 
paratus designed to 
quality and strength of 
Capital, $10,000 Incorporators: 
S. Jares, Fred Lazarus, Jr., Simon 
arus and Robert Lazarus 

The Nailler Co., Elyria, 
steel and iron presmete, 
apparatus parts. apit. ul, 
corporators: R om Nailler, HT. C. 
ton, F. M. Stevens, I. yt Gilmore 
Walter H Matts. 

The Silberzahn Gas Engine Co., Toledo, 
Ohio: gas engines, motors, machinery, 
implements and appliances, Capital, $10,- 


Ohio: vitrified 
machinery and 
31,000,000. In- 
Johns- 
and 


000. Inecorporators: Fred H. Kruse, W. H 

Billingsler, Mark Winchester, Louis F 

Silberzahn and John D. Silberzahn 
The Sash Hanger Mfg. Co., Wellsville, 


locks. Capital $25,000. In- 
Caler, J. W. Patterson 


Ohio, window 
corporators: D. R. 
and E. F. Kemena 
Chambers Mfg. Co Shelbyville, Ind 
heat-insulated stoves and cookers. Cap- 
ital $50,000 Incorporators Edward A 
Chambers, John FE. Chambers, Albert De 
Prez, S. Kennedy and David H. Whit- 
comb 
Automobile Accessories Co., 
Ii! automobiles and 
tal $25,000 Incorporators A 
F. D. Marelli, F. J. Jackson, Chici 
Cowell Tool Co Chicago Ill 
Capital $30,000 Incorporators: R 
nese, E. Curtis, F. Freeburg 
Peoria Signal Mail Box Co 
receptacles Capital $25,000 
tors E. C. Gingrich, G. H 
Jester Peoria 


Chicago, 

Capi- 
Marelli, 
igo, Ill 


ACCECBBOTIECS 


tools. 


Kar- 
Peoria, TIll.: 


Incorpora- 
Meyers, R 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 
Butler Tan- 


‘ire Sept. 20, destroyed the 


nery at Bangor, Maine Loss $8000 
The Killingly Mfg. Co. is planning the 


shop at Kil- 
208x220 ft. 
Durick & 


construction of a new weave 
lingly, N. H., to be two stories, 


The slate finishing mill of 


Flannigan, at Fair Haven, Vt., was des- 
troyed by fire, Sept. 17 Loss, $3000 

Nelson & Hall plan to build a veneer 
mill at Montgomery Center, Vt Esti- 
mated cost, $70,000 

The Gregory & Plant Shoe Co., Lynn, 
Mass., will build a factory at Newbury- 
port, Mass 


box shop at the 
Bridgeton, R.TI., 
Sept. 17. Loss, 


The two-story wood 
Hopkins Machine Works, 
was destroyed by fire, 
$3500 


AMERICAN MACHINIST 


The A. A. A. Spooling & Winding Co. 
is building an addition to its factory on 
Cross St., Pawtucket, R. I. It will be 
one- story, 50x100 ft. 

Fire Sept. 19, destroyed the boat build- 
ing and repair shop of Bruno Stephens & 
Sons at New York Ave., Providence, R. 
I. Loss $7000. 


T. K. Orton will build a brick addition 
to his bakery on Iranistan Ave., Bridge- 
port, Conn. 


The Rogers Paper Co. will build a two- 
story addition, 40x60 ft., at its factory 
in South Manchester, Conn. 

MIDDLE ATLANTIC STATES 

The S. H. Burns Co., manufacturer of 
jewelry, Brooklyn, N , has completed 
arrangements with the Belmont Business 
Men's Association to move its plant from 
Brooklyn to Belmont, N. Y. A modern 
fire-proof steel and c oncrete building will 
be erected at once. 


Fire, Sept. 21, destroyed the planing 
mill of J. C. Forbes, Harrison Ave. and 
Greenlawn Place, Boro. Bronx, N. 4 
Loss, $10,000. 

John T. Huner, manufacturer of mat- 
ches, Dill Place, Brooklyn, N. Y., has 


e construction 
story 


awarded a contract for t 
It will be 


of a new factory. one 
high, 52x137x151 ft. The estimated cost 
is $20,000. 

John C. Wiarda & Co., manufacturer of 
chemicals and acids, 259 Green St., Brook- 
lyn, N. Y., is receiving bids for the re- 
building of its plant at Front, Pollock 


The plant will consist 


and Webster Sts. 
including an office buil- 


of ten buildings, 


ding, 50x50 ft.; three storage buildings, 
50x100 ft.; shop, 50x100 ft.; boiler house, 
38x50 ft.; foundry, 50x100 ft.; stable, 
30x80 ft.;: acid works, 50x100 ft., and com- 


bustible shop, 50x39 ft A Ulbrick, 373 
Fulton St., is the arch. Noted Sept. 26. 
The Brooklyn Hygeia Ice Co., Brook- 


Ivn, N, . is having plans ened ior 
the construction of an ice om * at DLast 
45th St. and Rutland Roa will be 


concrete and steel 


$50,000. 


brick 
cost is 


SOx100 ft., of 
The estimated 


The Effective Chemical Co., 1530 Main 
t., Buffalo, N. Y., has had plans prepared 
for the construction of a new plant and 


laboratory for the manufacture of drugs, 
medicines and chemicals. 

The Monarch Knitting Mill, Buffalo, 
N. Y., has purchased a site and is having 
plans prepared for a knitting mill, 60x197 
ft., three stories high, which it will build 
this fall. 

The Upson Oil Co., 
purchased 175x120 ft 
tributing depot at Rano St. and the Dela- 
ware, Lackawanna & Western R.R., and 
= build and equip an oil compounding 
plant 


Buffalo, N. Y., has 
adjoining its dis- 


The Century Cabinet Co., Fort Plain, 
N is having plans prepared for a 
three-story and basement factory build- 


60x100 ft., which it will erect this fall, 
concrete construction. 

The Herkimer Furniture Co., Herkimer, 
N. Y., recently incorporated, has com- 
pleted arrangements for the construction 
of a new manufacturing plant a. a 
Gates, Toms River, N. J., is an incorpor- 
ator . 

James H. Stansberry, 49 Bergen Ave 
Jamaica, N. Y., has had plans prepared 
for the construction of a lumber moulding 
mill in Hollis, L. I., N. Y. It will be one 
story high, 60x300 ft. The estimated cost 
is $6000. 

The Janes Silk Mills Co., Paterson, N. J., 
has awarded a contract for the construc- 
tion of a new plant to be erected in Lacka- 
wanna City, N. Y¥ S. S. Farnham, 1010 
Ridge Road, Lackawanna City, is vice- 
pres 

The Frontier Box & Lumber Co., Lock- 
port, N. Y., has broken ground for its new 
plant on P rospect St. and the Internation- 


ing, 
probably of 


al Ry. and will be ready for equipment ih 
about 60 days. 

Pids will be received until 2 p.m., Oct. 
24, Lk the Commissioner of Public Works, 
21 Park Row, New York, N. Y., for the 
construction and equipment of an as- 
phalt plant on Avenue A, between 90th 
and 91st Sts., Manhattan. 

The Genesee Valley Distilling Co., Ro- 
chester, N. Y., recently incorporated, will 


constructa new distilling plant in Roches- 
ter. C. E. Burnette is an incorporator. 

The Geo. F. Michelson Furniture Co., 
Rochester, N. Y., will build a new plant. 
Plans are completed, but as yet contract 
has not been awarded. 

The Air Compressor Pent of the Inter- 
national Pulp Co., at Taleville, N. Y. 
which was recently destroyed, will be re- 
built 
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The city of Camden, N. J., has awarded 
a contract to Hetherington & Bernen, 
Indianapolis, Ind:, for the construction of 
a new asphalt plant. The cost is $11,375. 

A two-story brick addition will be built 
to the plant of the Murphy Varnish Co., 
Newark, N. Plans are by Frederic 
Bigelow. The structure will be used fora 
machine shop and measures 20x95 ft. 


The Pure Milk Co., Butler, Penn., is 
having plans prepared for the construc- 
tion of a new addition to its plant on 
South McKean and East Wayne Sts. It 
will be of steel and concrete, 40x60 ft. 


The Watson Paper Co., Erie, Penn., has 
awarded a contract for the erection of a 
steel still house at Peach and Sassafras 
Sts., on the lake front. The estimated 
cost is $6000. 


Fire, Sept. 21, destroyed the abattoir of 


the Fuhrman Packing Co., Lancaster, 
Penn. Loss, $20,000. 

Bids are now being received by Carl 
P. Berger, arch., Penn Square Bldg., 
Philadelphia, Penn., for the construction 
of a tank house and additions to the plant 
of the Hellwig Silk Dyeing Co., 462 North 


Ninth St. 

Fire, Sept. 21, damaged the warehouse 
ofthe Gilles Monville Paper & Woollen 
Mills Supply Co., at 127 Catherine St., 
Philadelphia, Penn. Loss, $50,000. 


Fire, Sept. 21, damaged the paper box 
factory of W yle T. Wilson at Third and 
Dombridge { Sts., Philadelphia, Penn. Loss, 

50,000 


The Reading Glove & Mitten Co., Read- 
ing, Penn., has awarded a contract for 
_ construction of a new one-story 
factory, 150x52 ft. The estimated cost 
is $30, 000. Noted Sept. 19. 

The Reading Dye Works, Reading, 
Penn., has awarded a contract for the 
erection of an addition to its plant. It 
will be one story high, 72x36 ft., and will 
cost $3000. 

Fire, Sept. 20, destroyed 
mill of W. 1. & W.S. Dundore, 
dorf, Penn. Loss, $10,000. 


the hosiery 
at Womels- 


SOUTHERN STATES 


A site has been secured by Thacher & 
Co., shoe manufacturers, at 2Ist and 
Franklin Sts., Richmond, Va. who will at 
once erect a five-story factory, 122x82 ft., 
of steel, concrete and brick, mill construc- 
tion RB. J Worcester & Co., Boston, 
Mass., are archs. The plant will have a 
daily output of 4000 pairs of women’s 
shoes. Lewis B. Thacher is pres. ‘and C 
L. Kirk is mgr. 


The Virginia Woolen Co. is building a 
new four-story mill, 45x90 ft., at Win- 


chester, Va. 
The Stewart 


Vehicle Co. will rebuild 
its plant, at , 4 


Martinsburg, W. Va., re- 


cently destroyed by fire at a loss of 
$175,000. Noted Sept. 26. 
The Planters’ Ginning & Fertilizer Co. 


has been organized at Raleigh, N. C. by 
J.J. Carson, W. H. Carson, W. D. Gardner 
and others with a capital stock of $50,000. 

A contract has been awarded to build 
Mill No. 3 for the Rogemary Mfg. Co., 
Roanoke Rapids, N. C. The building 
will be 650x180 ft.; two stories, and will 
be equipped with 400 looms of the Pac- 


quarc automatic type, and 20,000 spin- 
dles. Noted Aug. 1. 

The Woodside Mills, Greenville, S. C., 
will increase their equipment from 835,- 


2014 looms to 112,000 
John T. Wood- 


and 
2650 looms. 


000 spindles 
spindles and 
side is pres. 

The Lenoir 
has purchased a site, 
prepared for the erection of a 
mixing plant, for which 
be required. 

The Binder 
tory at 545-549 
Ga., was destroyed by fire, 
rebuild. H. A. Binder is 
Sept. 12. 


The 


Oil & Ice Co., Lenoir, 8S. C., 
and is having plans 
fertilizer 
machinery will 


Frame Mfg. Co., whose fac- 
Whitehall St., Atlanta, 
Sept. 6, will 
mgr. Noted 


Imperial Cotton Mills have 
awarded a contract for the construction 
of an additional mill at Eastonton, Ga. 
The new building will be equipped with 
6210 spindles and 160 looms for manu- 
facturing wide sheeting. The cost of the 
building and machinery will approximate 
$150,000. 

The Empire Oil Co. is building a 
fertilizer factory at Quitman, Ga. The 
plant will have a capacity of 10,000 tons. 

We are officially advised that the 
Amalgamated Phosphate Co. has awarded 
a contract for constructing a phosphate 
plant at Chicora, Fla. The plant will 
include dry rock concrete storage bins of 
30,000 tons capacity, 3000-ton wet rock 
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bins, a drier house, and the necessary 
conveying equipment. 

Fire, Sept. 21, destroyed the plant of 
the Albert Dugue Molasses Mfg. Co., New 
Orleans, La. Loss, $50,000. 


The plant of the Tennessee Mill Co., 


Estill Springs, Tenn., which was de- 
stroyed by fire, Sept. 17, with a loss of 
$300,000, will be rebuilt. R. F. Riddle 


is pres. Noted Sept. 26. 

The Memphis Bag Co., Memphis, Tenn., 
will add a new factory and warehouse to 
its present plant on Carolina Ave. at an 
approximate cost of $80,000. 

The Ridgedale Processing Co., Ridge- 
dale, Tenn., has awarded a contract for the 
erection of its building, which will be 
two stories high, to cost $20,000. It will 
be equipped with machinery for mer- 
cerizing cotton products. The company 
is capitalized at $75,000 and is controlled 
by the management of the Coosa Mfg. 
Co., Piedmont, Ala. W. Laxne Verlenden, 
Darby, Penn., is pres 

The Burley Tobacco Co., Lexington, 
Ky., which recently purchased the fac- 
tory of Strater Bros., in Louisville, Ky.., 
will begin purchasing machinery for this 


plant in the immediate future. 
The Butchertown Brewing Co., Louis- 
ville, Ky. willerect a two-story and base- 


ment addition of fireproof construction, 
to be used as a bottling works. Glaser & 
Schwartz, Cincinnati, Ohio, are archs. 

The Shawnee Mfg. Co., Louisville, Ky., 
which has been incorporated with $30,000 
capital stock, will equip a factory for 
the production of overalls. Edward 
Gottschalk, mgr. of the Standard Print- 
ing Co., Louisville, is an officer. The lo- 
cation of the plant has not yet been 
determined. 


MIDDLE WEST 


The Miller Rubber Co., of Akron, Ohio, 
is putting up a new building to cost ap- 
proximately $5,000. The new structure, 
which will be used as a mixing depart- 
ment, will be of steel construction. 

The Cleveland (Ohio) Tanning Co., has 
raised its capital from $100,000 to $300,000 
to provide for new tanning facilities 

George Dorne will erect a chewing gum 
factory building at Ninth and Orchard 
Sts., Newport, Ohio, from plans prepared 
by W. F. Slacke. It will be three stories, 
30x90 ft. of brick. 

Mendel, Drucker & Co., trunk manu- 
facturers, Norwood, Ohio, will erect an 
addition to their factory. The building 
will be four stories, of brick, 5&*155 
Cost, $40,000. 

The Freeman Perfume Mfg. Co., Nor- 
wood, Ohio, has been incorporated to 
equip a plant and manufacture a full line 
of perfumes, by W. Freeman, C. Apple and 
A.C. Drake. Capital $100,000 

The Central Grain Co., Toledo, Ohio, 
recently organized with $50,000 capital, by 
W.H. Meyers, C. Mollettand D. B. Noyes- 
will erect a new grain elevator 

The Sash Hanger Mfg. Co., Wellsville, 
Ohio, has been incorporated for $25,000, 
by D. R. Caler, J. W. Patterson and 
others to equip factory to new 
sash hanger. 

The Thieme Bros. Co., Fort Wayne, Ind., 
which operates a silk mill in connection 
with the Wayne Knitting Mills, has let a 
contract for the construction of a $20,000 
building, which will be an exact duplicate 
of the present silk mill and will stand just 
south of the latter building. It will be 
three stories in height, with a basement. 

The G. & J. Tire Co., Indianapolis, Ind., 
has awarded the contract for its proposed 
reinforced concrete factory buildings. 
Cost, $90,000. Albert Kahn, Detroit, Mich. 


make a 


is arch. 
The saw mill of the Cartier Lumber 
Co., Ludington, Mich., was completely 


destroyed by fire Sept. 17. The plant was 


valued at $75,000. 


Fire, Sept. 19, destroyed the A. BE. 
Cartier Sons’ mill ae Ludington, Mich. 
Loss, $40,000. 


The H. J. Heinze Co., Pittsburgh, Penn., 
will erect a three-story brick factory, 110x 
120 ft. at 340-350 North Western Ave., 
Chicago, Ill. It will be used as a pickle 
factory. 

James S. Kirk & Co., soap manufactur- 
ers, Chicago, Ill., have purchased a site 
at Michigan and Pine Sts., on which to 


erect an eight-story factory to cost 
$100,000. 
The city of Chicago, Ill., will erect a 


boiler house addition in connection with 
the proposed normal arts building for the 
Board of Education. 

The factory of Hartman & Scholls, 171- 
179 North Ann St., Chicago, Ifll., makers 


AMERICAN MACHINIST 


of moulding and picture frames, was 
totally destroyed by fire Sept. 14. Loss, 
$25,000. The owners will rebuild at once. 


Fire, Sept. 23, destroyed two buildings 


of the Purina Mills Co., Kast St. Louis, 
fll. Loss, $100,000. 
The Cumberland Fruit Package Co., 


Cumberland, Wis., will erect an addition 
to its factory, 25x80 ft., of brick and stone. 

The milling plant of the DBerger-Crit- 
tenden Co., Milwaukee, Wis., was de- 
stroyed by fire, Sept. 20. Loss, $250,000. 

Fire, Sept. 16, damaged the North Mill- 
ing Co.'s flouring mill, Wausau, Wis. Loss, 
$20,000. 

The fiour mill of the Northern Milling 
Co., Wausau, Wis., was damaged by fire 
with a loss of $15,000. Repairs will be 
made at once. 

MISSISSIPPI 


WEST OF THE 


Fire, Sept. 13, destroyed the plant of 
the Kesler Produce Co., at Hiawatha, 
Kan. Loss, $8500. 

Fire, .Sept. 17, destroyed Farmer's 
grain elevator at Chama, N, I Loss, 
$8000. 


The Lindsay Fruit Co., Great Falls, 
Mont., will make extensive improvements 
and additions to its fruit packing plant. 
About $25,000 will be expended. 

Fire, Sept. 23, damaged the plant of 
the City Ice & Storage Co., Kansas City, 


Mo. Loss, $60,000. 

The St. Louis, Brownsville & Mexico 
Ry. is interested in the erection of a 
large plant at Bay City, Tex., for the 


pre-cooling of vegetables and fruits. The 
estimated cost is $80,000. 

Bids will be received until Oct. 10, 
for the construction of a_ reinforced- 
concrete compress and warehouse fo 
W. L. Moody & Co., Galveston, Tex. J. R 
Fordyce, Little Rock, Ark., is engr. The 
estimated cost is $250,000. 

The plant of the El 


Paso Refining Co., 


at Martinez and Galveston Sts., El Paso, 
Tex., was destroyed by fire Aug. 21. 
Loss, $50,000 


J.T. Griswold, Marlin, Tex., is planning 


to rebuild his cotton mill which was re- 
cently destroyed by fire with a loss of 
$4600. 


The cotton gin owned by W. S. Braden, 
Quinton, Okla., which was recently de- 
stroved by fire, will be rebuilt. 

The Cold Storage & Ice Co., San Diego, 
Calif., will erect a large and modern ice 
and cold storage plant at Santa Fe, N. M. 
D. C. Collier is interested 


WESTERN STATES 


A. L. Dickens, 01 spanaway, Wash., is 
considering sites at Eatonville, Wash., 
for the purpose of erecting a flour mill. 

The Beaver Mfg. Co., Buffalo, N. Y.., 
makers of wall boards, has acquired a 
site at Edmonds, Wash., covering a space 
of 16 acres, and will erecta factory to cost 
about $200,000 

The contract has been awarded for the 
construction of a match factory at 27th 
Ave. and ‘Commodore Nay, Seattle, 
Wash., for the Betterton-Morgan Co. 
The estimated cost is $250,000 

The Puget Sound Traction, Light & 
Power Co., Seattle, Wash., is having 
ylans prepared for a steel boiler house to 
»e erected on Duwanish St. 

Work will soon be started on the new 
cannery for the Bellingham Canning Co., 


at Commercial Point, South Bellingham, 
Wash Noted Sept. 12 
Fire, Sept. 16, destroyed the main 
plant of the Bryant Lumber & Shingle 
Mill Co., at Lake Union, Seattle, Wash 
Loss, $150,000 ’ 
Fire, Sept. 9, damaged the plant of 


the J. E. 
manufacturer, 
$7000. 

Charles Severance and Edward Ohre, 
Portland, Ore., are planning to erect a 
large lumber mil on the Willamette 
River, near Portland. 

The Humboldt Bay Woolen Mills Co. 
Eureka, Calif., plans to install additiona 
equipment in its plant. N. A. McMillan 
is secy. 

The Sperry Flour Co., Los Angles, 
Calif., has taken out a permit to erect an 
addition to its plant on East Seventh St. 

Fire, Sept. 20, damaged the plant of 
the Merchants’ Ice & Cold Storage Co., 
Los Angeles, Calif. Loss, $350,000. 

W. R. Vise, Madera, Calif., is promoting 
a company to erect a fruit canning plant 
at Madera. 


jerkheimer Mfg. Co., tar paper 
Tacoma, Wash. Loss, 


79 


The Central California Gas Co., Porter- 
ville, Calif., is planning to make exten- 
sive improvements in its plant at Porter- 
ville. About $150,000 will be expended. 
Chas. 8S. Forney. is pres. 

The Gibraltar Investment & Home 
Building Co., Los Angeles, Calif., has ac- 
quired a site at San Bernardino, Calif., 
and will erect a large plant for propagat- 
ing olive cuttings. Isaiah Martin is pres. 
and C. M. Wilhite is vice-pres. and gen. 
mer. 

Joseph T. Brooks, San Jose, Calif., is at 
the head of a project to erect a cracker 
factory in San Jose. 


CANADA 


The Riordan Pulp & Paper Co., whose 
main office is in St. Catherines, Ont., will 
make extensive additions to its plant at 
Hawkesbury, Ont. 

The Oriental Textile Co., Oshawa, Ont., 
has plans for a new factory building to 
cost approximately $12,000. 

The St. Mary's Specialty Co. will build 
a sawmill at St. Mary's, Ont. for which 
special machinery will be required. 

The North Atlantic Fisheries Co., Hali- 
fax, N. 8S., is having plans prepared fora 
branch factory at Port Hawkesbury, 
N. S., for which complete modern equip- 
ment will be required. L. J. Feder is ch. 
ener 








New INCORPORATIONS 
GENERAL MANUFACTURING 


The following companies have been in- 
corporated to manufacture: 

The Mathiessen Spring Cushion 
Co., Augusta, Maine; manufacture 
sell automobile wheels and tires. Capi- 
tal $60,000 Incorporators: R. S. Bussell, 
and L. J. Coleman, Augusta, Maine. 

Fibre Products Co., Portland, Maine, 
manufacture and deal in fiberized rubber 


Wheel 
and 


and fiber and compounds thereof. Capi- 
tal $1,000,000. Incorporators; E. B. Cook, 
Danvers, Mass. and E, (¢ Fisher, Win- 
chester, Mass 

Liberty Film Mfg. Co., Bore. Manhat- 
tan, N. Y.; motion pictures Capital $10,- 
000. Incorporators: Alexander C. Bates, 
Hollis, L. J. Henry, R. Levine, 67 East 


87th St., New York City, Aaron 8, Strauss, 
623 Carroll St., Brooklyn, N. Y 

Branover & Son, Inc., Boro Manhattan, 
.. Y. ; matches Capital $10,000. Incor- 
orators Aaron Branower, Alexander 
3ranower, and Clara Branower 

Cone-Ball Hanger Co., Boro 
tan, N. Y.; doors and door hangers 
tal, $50,000 Incorporators 
Bruckheimer, C. O. Marx, and 
Spitzfaden, 923 Belmont Ave., 
N.Y 


Manhat- 
Capi- 
Samuel 
Bernhard 
Brooklyn, 





BusINEss ITEMS 





Pratt & Whitney Co., 111 Broadway, 
New York, has opened an office and sales 
room for small tools and gages, at 336 
West Fourth St., Cincinnati, Ohio. C. M 
Pond, manager 

The Walter H. Foster Co., 50 Church 
St., New York City, announce that it has 
opened an office in the McCormick Build- 
ing, Chicago, IIL, under the management 


of William Brewster, formerly associated 
with the Celfor Tool Co. This office will 
be in charge of the exclusive sale in 
that section of the product of the Baush 
Machine Tool Co., and the Quigley Fur- 
nace & Foundry Co 








FORTHCOMING MEETINGS 


Fall convention National Machine Tool 
Builders’ Association, Oct. 16-18, Hotel 
Astor, New York City. 

The Institute of Operating Engineers 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


gineers. Monthly meeting first Tuesday. 
Calvin f ice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks. sec- 
rotary, Brown University, Providence. 
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England Foundrymen’s Associa- 
Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthiy meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, 
Til. 


New 
tion. 


Philadelphia Foundrymen’s’ Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each - month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
** Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon. 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
compeenyite. No advertising ac- 
cepted from any agency, association 
or individual ging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 

















MEN WANTED 


Connecticut 


MECHANICAL DRAFTSMAN with 
three or four years’ experience in gen- 
eral mill engineering; position perma- 
nent. Apply to Engineering Dept., 
American Thread Co., Willimantic Mills, 
Willimantic, Conn. 

MECHANICAL DRAFTSMAN AND DE- 
SIGNER, first class, with ideas of his 
own, experienced on heavy machinery 
in the line of mill work, wanted by a 
large machine concern; give full partic- 
ulars as to experience and salary ex- 
pected, Box 872, Am. Machinist. 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work: 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, I1l 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Chicago. 


David Bradley Mfg. Works, Bradley, II. 


Iowa 


FOREMAN, automatic screw machine; 
state experience and wages expected. 
Address “Automatic,” Box 914, Am. Mach. 


FORMAN MACHINIST—Practical man 
for shop in Middle West employing 
3 or 4 machinists for specialty work. 
Capable of installing new machinery. 
One who is good in getting up jigs. Good 
wages to right man. No trouble. Box 
854,* Am. Mach. 
SUPERINTENDENT—Man 35 to 45 
years of age for large strictly modern ma- 
chine shops connected with college of 
engineering. Must be a first class me- 
chanic and have had experience as fore- 
man and superintendent of large com- 
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mercial shops or factories: Must have 
good executive ability and present cre- 
dentials of good moral character and 
strictly temperate habits. In answering 
this ad state in your first letter what ex- 
perience you have had, what salary you 
would expect, what position you hold 
now, what positions you have held and 
how long you held them. This is a first 
Class position and none but first class men 
should apply. Address, Highland Park 
College, Inc., Des Moines, Iowa. 


Maryland 


DUST ARRESTER FOREMAN—Steady 
employment, assured advancement for 
first-class mechanic; thoroughly experi- 
enced in manufacturing and assembling 
screen type dust arresters. Must be com- 


petent to take charge and get results. 
Give age, nationality, places employed, 
etc. Correspondence confidential. Ad- 


dress P. O. Box 340, Philadelphia, Penn. 


Massachusetts 


FOREMAN, experienced, for handling 
die shop. Excellent opportunity for the 
right man, none too good. Write, stating 
age, experience and salary expected. 
Box 890, Am. Mach. 

DESIGNER by manufacturer of high 
grade grinding machines; should be fa- 
miliar with such machinery, and compe- 
tent to design machines for special work. 
Box 871, Am. Machinist. 

SCRAPER HAND, first class, for finish 
work on flat surfaces; Potter & Johnston 
turret lathe operator; steam gage mak- 
ers. Boston Branch N. M. T. A., Room 
309, 141 Milk St., Boston. 

CLERK, experienced, to take charge of 
tool stock room of large manufacturing 
concern. Must be familiar with modern 
machinery, tools and fixtures, as well as 
modern methods of storekeeping and 
cost records of tools. Practical tool- 
maker preferred. State age, experience, 
réferences and salary desired. P. O. 
Box No. 43, Springfield, Mass. 

MACHINIST, first-class, about 30 years, 
die maker, and able to handle, keep in re- 
pair and fine adjustment, dies, presses, 
and rapid running automatic machinery 
such as usedin makingtincans. The ma- 
chines are worked hard and call for care- 
ful, accurate man, competent and trust- 
worthy. Position permanent, and good 
chance for right man; would be situated 
in small town in Maine on sea shore. 
Answer giving experience and particu- 
lars to Box 895, American Machinist. 


Michigan 
MACHINISTS, lathe hands, Gisholt op- 


erators, drill press hands, milling ma- 
chine hands and assemblers for night 
work in gasoline engine factory. 30x 
818, Am. Machinist. 


OPERATORS—We are frequently need- 
ing good operators for turrets and gear 
cutters, principally Jones & Lamson and 
Gleason, and invite applications. Frost 
Gear & Machine Co., Jackson, Mich. 

TOOL ROOM FOREMAN to take charge 
of a department employing about 60 tool 
makers in an automobile factory in De- 
troit; must be a first class workman who 
has had experience as tool room fore- 
man; one who Knows when a job is good 


enough and who would see that no time 
was spent on unnecessary finish. Box 
913, Am. Machinist. 
New Jersey 
BLACKSMITH—One who _ thoroughly 


hardening and tem- 
position for right 
Machinist. 


understands forging, 
pering; permanent 
man. Box 915, Am. 


New York 
FOREMAN, competent man wanted by 


hardware specialty manufacturer; ex- 
cellent opportunity for a hustler. Box 
922, Am. Machinist. 

MACHINISTS accustomed to pump 


work, also three or four erectors accus- 
tomed to the same class of work. Ad- 
dress Pump, care of American Machinist. 

DRAFTSMAN with some experience on 
furnace design; experience on structural 


steel, piping, brick-work also desirable. 
Western New York, state salaries. Box 
901, Am. Mach. 


SCREW MACHINE OPERATORS, auto- 
matic on Acme machines. State experi- 
ence, and wages expected; references re- 
quired. Address Camera Works, East- 
man Kodak Co., Rochester, N. Y. 

MODEL MAKERS—One or two strictly 
first class on high grade light machine 
work; location, New York City; will pay 
liberal weekly salary to mechanic of the 
right stamp. Box 905, Am. Machinist. 
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COPY WRITER—Growing technical ad- 
vertising concern wants copy writer on 
steam engineering and machine tool sub- 
jects. State experience and salary or 
communication ignored. Box 893, A.M. 

FACTORY PRODUCTION MAN, com- 
petent, one who has practical as well as 
technical knowledge; can produce good 
goods at a right cost and increase the 
volume of production. Give previous 
experience, references and salary ex= 
pected. Nox 894, Am. Mach. - 


DESIGNER, first class, on machine 
tool work; must be high grade man of 


broad experience; permanent position 
with unusual opportunities for the right 
man; applications considered confiden- 
tial. Address, with full particulars as 


to experience, age and salary expected, 
Box 847, Am. Machinist. 

SUPERINTENDENT, young man, 25 to 
38, to take charge of the manufacturing 
end of factory building automatic ma- 
chinery; must be practical machinist, fa- 
miliar with all lines of shop practice 
and willing to work; must be an execu- 
tive and able to assume responsibility; 
we want an able, energetic man who has 
the loyalty, ambition and ability to help 
build up a growing concern; would pre- 
fer that he have capital to become per- 
sonally interested in the company if 
mutually deemed advisable in the fu- 
ture,.but ability is the first requisite; 
a splendid opportunity is open to the 
right man; state experience fully. Ad- 
dress Aaron H. Wing, 689 P. E. Building, 
Los Angeles, Calif. 


Ohio 


GAS ENGINE SALESMAN. 30x 917, 


Am. Machinist. 

ENGINE DRAFTSMEN, experienced; 
location, eastern Ohio. Write, stating 
experience, education, when you could 
report to work and salary expected, to 
Box 912, Am. Machinist. 

GENERAL FOREMAN by concern 
manufacturing porcelain insulators, man 
about 35 to 40 who has had experience 
with piece work systems and handling 
men. State age, experience, married or 
single and salary; only experienced man 
need apply. Manager, The Ohio Insula- 
tor Co., Barberton, Ohio. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill préss, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, ammermen and  blaek- 
smiths, who wish to increase their oppor- 
tunities, to register with the free Bmploy- 
ment Department of the National Metal 
Trades Association, New England Build- 
ing, Cleveland, Ohio. 


Pennsylvania 


DRAFTSMAN, competent, designer for 
engine and machine work. State salary 
and experience. Box 902, Am. Mach. 


OPERA'TORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and comaas machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 

BY MACHINE TOOL CONCERN of 
first class, a man who is thoroughly fa- 
miliar with inspection and premium sys- 
tems; must be a man who has done ex- 
ecutive work in these lines in -some up- 
todate machine tool concern; a man who 
is able to work out the executive end 
of the premium system and who thor- 
oughly understands inspection of the 
machine tool class; in reply state age, 
whether married or single, gompensa- 
tion received in previous positions and 
what is expected at the present time; 
only absolutely reliable, efficient man 
need apply. Box 881, Am. Machinist. 


Rhode Island 


TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists: 
the very best of working conditions pre- 
vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 

TOOL DESIGNERS—Several A-1. who 
have had long experience in the design- 
ing and drawing of high class jigs and 
fixtures, for the economical and inter- 
changeable proseuesion of duplicate parts 
for automobiles, motor cycles. sewing 
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machines, adding machines, etc.; no 
unior draftsmen need apply. Apply 
aft-Peirce Mfg. Co., Woonsocket, R. I. 


West Virginia 


ENGINEER, capable of designing hea- 
vy machine tools, especially boring mills. 
Must have necessary experience and qual- 
ifications suitable forsuch work. Box 891 
Am. Mach. 

MACHINIST, a good, first class man, 
one capable of assisting in the develop- 
ing and building automatic machinery; 
state experience had and wages required 
in application, to Travis Glass Co., 
Clarksburg, W. Va. 


Wisconsin 


MACHINISTS, two all around, famil- 
iar with mining and crushing work: 
first class wages. Box 209, Cudahy, Wis. 

MEN WANTED—Because of the rapid 
growth in our business we are con- 
stantly on the lookout for keen, able and 
practical men in the various depart- 
ments of our works; for men above the 
average such positions offer splendid 
opportunities; in addition to our assem- 
bling rooms we operate our own ma- 
chine shops, drop-forge plant, foundries 
and body works and invite correspond- 
ence from men whose experience con- 
vinees them that their ability is above 
the ordinary; one-third of our present 
employees have been with the manage- 
ment of this company from eight to 
26 years. Address factory manager, the 
Thomas B. Jeffery Co., Kenosha, Wis. 


Foreign 


SUPERINTEN DENT 
TO GERMANY.—Large factory in Ger- 
many) making small electric motors up 
to 1 h.p. wants an expert engineer at once 
to superintend the making of motors. 
Must be expert on efficient and economi- 
cal winding, and armature and commuta- 
tor production in large quantities. Only 
critical expert with past record on large 
output to prove it, will be considered. 
State at once education, experience, past 
and present employment, age, when free 


IMMEDIATELY 


to make new connection and salary de- 
sired. Send photograph. Box 888, Am. 
Mach. 





Positions WANTED 


FOREMAN of tool room or manufac- 
turing department; A-1 mechanic; 17 years 
experience; best of references, location 
U.S.A. Box 898, Am. Mach. 

ASSISTANT SUPERINTENDENT, by 
a tool designer with thorough shop ex- 
perience and executive ability. Accus- 
tomed to typewriter and adding machine 
work and familiar with scientific manage- 
ment. Box 887, Am. Mach. 

MANAGER OR SUPERINTENDENT, 
mechanical engineer, age 45 years; good 
practical, technical and business educa- 
tion and training; exceptional experi- 
ence as manager and superintendent of 
factories manufacturing steam and gas 
engines, automobiles, typewriters, adding 
machines, miscellaneous and special ma- 
chinery and tools; good executive, good 
organizer and production engineer; 
thorough knowledge of and experience 
in efficient management principles and 
details of their application; can get best 
results; good habits, good health, ener- 
getic, reliable, successful; am _ consid- 
ered a high class man of splendid per- 
sonality and character; at present en- 
gaged, but for good reasons desire to 
change. Box $21, Am. Machinist. 


Massachusetts 


PAYMASTER of large concern: 
had twelve years training and am 
qualified. Box 910, Am. Machinist. 

SUPERINTENDENT (39) now with 
large concern employing eighteen hun- 
dred men, building high grade textile 
machinery; technical, originator, conver- 
sant with best shop practice and produc- 
tion methods: can produce results; sal- 
ary $3500. Box 908, Am. Machinist. 


MANAGER, technical graduate 
six years’ experience, four as shop 
prentice, salesman, correspondent 
assistant factory manager, two years 
with industrial engineering firms devel- 
oping and organizing cost and produc- 
tion departments for manufacturing 
companies, desires position as manager 
of a small manufacturing business hand- 
ling machine work in quantity; all-round 
experience, energy and personality in- 
sure results; immediate correspondence 
solicited. Box 900, Am. Mach 


have 
well 


with 
ap- 
and 
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Missouri 


MACHINE BLACKSMITH wants posi- 
tion in job or manufacturing shop by a 
first class workman. Box $19, Am. Ma. 

BLACKSMITH FOREMAN, middle age, 
desires a position; 10 years’ experience; 
A-1 mechanic; good executive. Box 918, 
Am. Machinist. 


New Jersey 


FOREMAN of toolroom or production: 
broad experience on dies and jigs and 
tools of modern production; can handle 
men’ with good results. Box 906, Am. Ma. 

SUPERINTEN DEN T—Thorough 
knowledge of factory management—me- 
chanical, technical and production. Long 
experience, high grade production at low 
cost. Box 734, Am. Mach. 

ASSISTANT SUPERINTENDENT, prac- 
tical mechanic, with wide experience as 
foreman and designer of jigs, fixtures, 
ete., for the manufacture of machine 
tools and machinery, desires position 
with progressive firm. Box 909, Am. Ma. 

EFFICIENCY ENGINEER, American, 
age 28, desires change. Technical gradu- 
ate, 6 years’ practical experience on inter- 
changeable manufacturing; thoroughly 
familiar with production, manufacturing 
methods, piece work system and scien- 
tific management Box 892, Am. Mach. 





New York 


GENERAL SUPERINTENDENT and 
manager of large successful concern de- 
sires change. Nine years in present 
position. Box 828, Am. Mach. 

DRAFTSMAN, 28, technical educa- 
tion and shop experience, accurate and 
reliable; location, commuting distance 
from New York. Box 864, Am. Mach. 

RESPONSIBLE POSITION desired by 
a competent mechanic with broad experi- 
ence, designing and building automatic 
machinery and special tools; good execu- 
tive. Box 873, Am. Machinist. 

TOOL AND DIE MAKER; 16 years’ of 
practical and technical experience on all 
kinds of dies, jigs, die castings and ex- 
perimental work; A-l1 references. Box 
916, Am. Machinist. 

SUPERINTENDENT OR FOREMAN 
position wanted, energetic, inventive, 
successful increasing production, reduc- 
ing manufacturing costs, specialty or 
light manufacturing, Box 896, Am. Mach. 


TOOL MAKER, 36, experienced hand- 
ling men, also designing and _ building 
automatic and organized machinery and 


tools, wishes position with inventor or 


manufacturer Otto Prahl, 124 Beverly 
Road, Brooklyn, N. Y 

WHAT opening have you for a well 
educated man, possessing exceptional 
executive ability and good personality? 
Manager one concern seven years, of 
automobile company and other high 


class positions; ,one who knows his busi- 


ness and can make good. Box 903, Am. 
Mach. 
Ohio 
MECHANICAL ENGINEER, 29, with 


7 years experience in design and produc- 
tion of machine tools and special auto- 
matic machinery; competent tool design- 
er, executive ability; desires position as 


assistant shop manager Box 881, Am. 
Mach. 
FOREMAN, tool and’ diemaker, first- 


class, desires position Capable organi- 
zer, with executive ability, a thorough 
expert on dies, tools and attachments for 
all classes of metal stampings. The very 
finest of references. Address ‘‘Expert,”’ 
Am. Mach. 


SUPERINTENDENT or factory 


manager of plant making small or 
medium size high grade work. Can 
handle complete manufacturing end of 


business and produce results; at present 


engaged, location preferred, east. Box 
899, Am. Mach 
Pennsylvania 


SUPERINTENDENT, 
years shop experience, thoroughly up 
to date on modern shop methods and 
wage systems; desires change. Box 885, 
Am. Mach. 

ENGINEER, production or mechanical, 
with 15 years practical experiente in the 
design and production of grey steel and 
malleable iron fittings, valves and piping; 


38 years old, 18 


at present employed: can guarantee re- 
sults. Box 829, Am. Mach. 
GENERAL FOREMAN, practical ma- 


chinist and tool maker, thorough knowl- 
edge of manufacturing and production, 
capable of designing uptodate jigs, fix- 
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tures and tools, now engaged es general 
foreman; age 34: A-1 reference. Box 
911, Am. Machinist. 

Rhode Island 


FOREMAN PATTERN MAKER, 18 
years experience on cotton machinery, 
punch press, printing press and machine 


tool patterns; references. Box 904, Am. 
Mach. 
MECHANICAL-INDUSTRIAL ENGIN- 


EER, experienced, college graduate, suc- 
cessful executive and systematizer, wishes 
responsible position with good salary 
Box 825, Am. Machinist. 

ASSISTANT SUPERINTENDENT, chief 
tool designer or other responsible posi- 
tion; A-1l machinist, tool maker, drafts- 
man, tool and machine designer of broad 


experience; executive ability; American, 
28. Box 907, Am. Machinist. 
Washington 


FIRST CLASS EXECUTIVE capable of 
handling large factory, thoroughly com- 
petent to take charge of drawing, stamp- 
ing, spinning, and tinning sheet metal 
goods. Able to design and lay out dies, 
chucks, etc. for this work and can estab- 
lish satisfactory cost systems. Only in- 
terested in first-class position. Box 897, 
Am. Mach 

Foreign 

I CAN MAKE my 
tomobile experience 
large industry; can handle men and sell 
the product; age 29; highest references. 
Box 920, Am. Machinist 


seven years of au- 
valuable to some 








MISCELLANEOUS 

Work for screw 
ter wanted 
Punch press tools, 
Taylor-Shantz Co., 
Patents secured Cc. L 
attorney, 990 G St., 
Boston 


machines and gear cut- 
Box 775, Am. Machinist. 
jigs, fixtures, etc. 
Rochester, N. Y 

( Parker, patent 
Washington, D.C 
Metal Co., 154 Nassau 


Pressed 


St.. New York, for stampings from all 
metals. 

Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am. 
Machinist 

Work solicited for fully equipped ma- 
chine shop, automobile parts, etc. Box 
851, Am. Mach 


Work for 
and for 


Jones & Lamson, 2x24 lathes 
automatic gear cutters wanted 


Box 267, Am. Machinist. 
For Sale, one 36-inch planer, 9 ft. bed 
L. W Pond Machine Company's make; 


single tool post and power feed; counter 
shaftfor belt drive. Inexcellent working 
order Price $800. The Portsmouth En- 
gine Company, Portsmouth, Ohio. 

For Sale, one 72-inch vertical boring 
mill with five-step cone pulley and back 
gear Heavy 5-inch vertical boring spin- 
dle with power feed of 20inches. Counter 
shaft drive Floor space 10 ft. 6in. x & ft. 
In excellent working order. Price: $550. 
The Portsmouth Engine Company, Ports- 
mouth, Ohio 


working 
European 


automatic metal 
required—Central 


First-class 
machinery 


import firm with best American connec- 
tions and references and first-class sell- 
ing organization, desires to add a few 
lines of automatic machinery for metal 
working; machinery patented in Ger- 
many preferred Box 625, Am. Mach 
Machine tools and small toolse—Alfred 
Herbert, Ltd., Coventry, having an ex- 


tensive organization and a large staff of 
salesmen especially engaged on machine 
tools and small tools in Great Britain, 
France, Germany, Italy, Switzerland, Bel- 
xium, India and Japan, are open to han- 
dle good agencies of all kinds and invite 
correspondence with manufacturers. 

A bargain For sale, a Bardons & Oliver 
Turret Lathe equivalent to 4}inch ma- 
chine of the latest type This lathe is in 
very good condition and will give the 
same results that are obtained on a new 
machine Cost $2600 new, besides extra 
price of $270 for tools and attachments. 
For price and information apply to Pren- 
tiss Tool & Supply Co., 520 University 
Block, Syracuse, N. Y. 

High-class 6% investment. A fully es- 
tablished paying business, free from debt, 
and worth $75,000, is issuing $15,000 worth 
of first preferred stock to cover cost of 
new factory to handle increasing busi- 
ness. Highest references given, and in- 
vestigation courted. An unusual oppor- 
tunity for the small as well as the large 
investor For further particulars ad- 
dress, Manufacturer, Box 889, Am. Mach. 
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Talks With Our Readers 


Urbana, IIl., Aug. 9, 1912. 
American Machinist, 
New York. 
What are we getting out of ‘“‘Amer- 
ican Machinist’’ advertising? My 
reply is: More than the other part, 
if there is any difference. 


Perhaps it is because I give it more 
of my time than the other sections. 


What a treat it is to look through 
the ‘Selling Section”! From one 
week to the next wondering what 
new thing, or phase of a familiar 
machine will be shown. 


I can’t help but acknowledge the 
benefit the ‘Selling Section’ was 
to me a few years ago in the selec- 
tion of machine tools and shop 
equipment. 


This part of the paper had been 
studied for years and I felt that 
I was acquainted with most of 
its advertisers, and when the op- 
portunity came to select machinery 
and equipment it was but natural 
that the advertisers were invited 
to send on their prices and cata- 
logs. 


In every case the order was given 
to an advertiser in the American 
Machinist. Not that there were 
not other good makes, but that 
the best were to be found in the 
best company, like our best people 


are found, in the best of company. 


An instance to prove 
of products.” 


“reliability 


A sensitive drill was installed and 
the chuck was ordered separately. 


The drills ran “out” but as we 
were very busy, time was not taken 
to locate cause of trouble then. 


Some months later at a slack per- 
iod the spindle was taken out and 
put in a grinding machine, and by 
this means it was found that drill 
spindle was correct. 


The spindle ran ‘“‘true’’ in steady 
rest, and the arbor also ran ‘“‘true,”’ 
but when chuck was put on it ran 
“out.” 


By The Sales Manager 


The fault was clearly in the chuck. 
I wrote to the manufacturers of 
the chuck stating the case. They 
asked for the return of same, and 
upon its arrival at the factory, was 
inspected and found to be faulty, 
as claimed, and a new one was sent 
to replace it. 


I had never seen one of their 
chucks before this, as they were a 
new company, and a new product, 
but was convinced of the merits 
of their tool if well made, and 
barring human frailty, was cer- 
tain of their “reliability.” The 
continued use of their product has 
proven its reliability. 


During a recent convalescence I 
put in my time going over an ac- 
cumulation of my ‘American Ma- 
chinists’’ for the past 7 years; re- 
moving the parts I did not want. 
In the beginning I passed the Ads, 
as a rule, except the “‘live’’ ones. 
Then I began to save those that 
had to do with developments, or 
special features, and by the time 
the 7 years was gone through with, 
it was interesting to look over 
some of the developments. 


I did not separate them from the 
papers they were in, am waiting 
until I can put them in a book of 
their own. 


I wonder what the man would 
think of his chances for promotion 
if he was asked where a “‘noiseless”’ 
gear could be had, a waterproof 
belt, a taper threading die, a 
lathe that would turn a number of 
sizes at once, a drill chuck for 
broken tang drills, a system of 
gages for any size; if there was any 
way of fixing broken crank cases, 
etc., without the expense of a new 
one, where he could find a material 
to fix up those castings that had 
only a defect or two, and would 
have to answer that he did not 
know. And I wonder how he is 
going to know these things and 
thousands of others if he never 
reads the ads. 


The development in advertising is 
wonderful in almost every field. 


Tells something we need to know 
and that in our own line. 


Imagine my surprise recently when 
a man who is an instructor in a 
machine shop in one of our large 
universities let drop the informa- 
tion that he had never known of a 
modern disc grinder before. He 
saw one in action and it surprised 
him to the extent above. 


The field is so large and varied 
that one cannot hope to have per- 
sonal experience with the various 
tools, but he can become acquaint- 
ed through the columns of .the 
“Selling Section,’’ with the best 
of them in his line if he will only 
read. 


Below is a list of some of the things 
that have been bought upon my 
recommendation, that were first 
brought to my attention in the 
‘“‘American Machinist,’’ the list 
is small, but I am expecting it to 
grow. 


“Simplex”’ Filing Machine 

Wells Universal Grinder 
Worcester ‘‘Tech’’ Sensitive Drill 
Besly Disc Grinder 

Landis Universal Grinder 

Rivett Precision Lathe 

Gould & Eberhardt Shaper 


Lyon Metallic Mfg. Co. “Steel 
Equipment 


Jacobs Drill Chuck 

Morrow Drill Chuck 

New Britain Bench Drawers and 
Legs 

Chas. A. Schieren Co. Belting 
New Process Rawhide Co. Gears 
H. H. Franklin Mfg. Co. Die 
Castings 
Whitney Mfg. Co. Chain 


Mossberg Wrench Cc. Counter- 
shafts 
I am certain of above. Perhaps 


there are others. - 


E. T. Strong, 


Dept. of Physics, Uni- 
versity of Ill. Formerly 
Toolmaker, Big Four Ry. 
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Machining a Segmental Flywheel 


The many readers of the AMERICAN 
MACHINIST who have never worked on 
large steam or gas engines are probably 
unfamiliar with the methods and opera- 
tions involved in machining and erecting 
large segmental flywheels. This article 
illustrates and describes the machining 
of the hub, arm segments and side rim 
segments of a 28-ft. steel flywheel made 
by the Westinghouse Machine Co., East 
Pittsburgh, Penn. 

The foundry work, in producing the 
castings, is not described. It is sufficient 
to state that only metal of a high tensile 
strength is used and that only perfect 
castings go into the finished wheel. 

The flywheel whose machining is shown 
in the halftones, is somewhat out of the 
ordinary. It is 28 ft. in diameter and is 
made up of 15 steel-casting segments 
bolted to a cast-iron hub. Fig. 1 shows 
the five central segments completely ma- 











By John Fredette* 











The operations, machines and 
tools used in machining and 
erecting a 28-ft. flywheel. The 
hub is of cast iron. The rim is 
built of steel castings in the form 
of 15 segments; each of the five 
central ones has two indepen- 
dent arms. The segments are 
held together circumferentially 
by steel links, and transversely 
the three sets are secured by 
through rivets. 























tools and 
Co. 


*Superintendent, 
Westinghouse Machine 


equipment, 


arms, these are entirely separated. This 
separation insures the absence of shrink- 
age strains between the members, an 
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chined and ready to ship. As can be action very likely to exist in flywheel 


plainly seen, each segment Has two in- 
dependent arms, which are joined to the 
rim section only. At the vertex of the 
angle formed by the inner lines of the 





segments with joined arms. 

Besides the segments and arms of Fig. 
1, which form the central and main por- 
tion of the flywheel, there are two side 


rims, each made up of five segments and 
secured one on either side of the central 
part. When finally assembled each series 
of segments is secured by five shrink 
links, making 15 in all, and the three sec- 
tions of the completed rim are fastened 
together by seventy-five 3'%-in. rivets. 
These have a body fit through all three 
of the rim members. 

The outer rows of segments are 
placed relative to the central row that the 
joints overlap. This makes the safest 
and strongest construction possible. The 
hub is made of air-furnace cast iron, and 
when finished weighed approximately 
105,680 Ib. Its size can be judged from 
Fig. 2, which shows it set up for the key- 
seating operation. This operation is be- 
ing performed on a Morton draw-cut 
shaper. 


so 


MACHINING THE CENTER SECTION OF RIM 
The first operation in machining the 
rim is to lay off each casting to make 
sure that it contains the proper amount 
of material to allow the following ma- 
chining operations to finish it according 
to the dimensions on the drawings. This 
done, the parts are taken to a 14x14x26- 
ft. planer where both sides of the rim and 
the hub ends of the arms are planed. 

The segments are then ready for the 
third operation, milling the ends to make 
the rim joints. This is done on a 60-in. 
rotary planer. Bach casting up 
horizontally on a support which brings 
the part to be milled in line with the cen- 
ter of the cutter head of the planer. The 
joint faces are then milled to an angular 
template having an included angle of 72 
deg. and to the layout lines put on in the 
first operation. 

For the next and fourth operation, the 
segments are taken to a large slotter and 
the link slots are machined for the 
shrink links. These latter pieces are 
shown in the line engraving, Fig. 3. 

The fifth operation is assembling the 
hub shown in Fig. 2, with the five-arm 
segments shown in Fig. 1, for the pur- 
pose of reaming the hub and arm bolt 
holes to obtain the proper alignment of 
all these parts; that is, hub, flywheel 
arms and hub flange. The inner circle of 
holes in the hub has been previously 
drilled to 334 in. in diameter, the outer 
circle to 234 in. in diameter, and then 
reamed to 4 in. and 3 in. in diameter, re- 
spectively. 

An 8-ft. motor-driven, radial drilling 
machine with heavy baseplate, mounted 
on the partially assembled flywheel for 
this reaming operation is shown in Fig. 
4. In assembling the parts for this work 
heavy stud bolts are used in the link 
slots to pull the segment joints together. 
Also, a number of clamping bolts of a 
smaller size than the rough-drilled holes 
are used to hold the hub and arms se- 


is set 
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curely together during the reaming oper- 
ation. 

The sixth operation is the turning of 
the outside diameter of the rim to size, 28 
ft. Because of its great weight, the 
partially assembled wheel shown had to 
be taken apart to move it from the ream- 
ing location to the boring and turning 
mill. Before separating the parts, each 
was marked with relation to its neighbor 
to insure reassembling in the same posi- 
tion as when reamed. This reassembling, 
and the turning operation can be best de- 
_ scribed by referring first to Fig. 5, where 
the outrigger supports and hub-centering 
bushing can be seen. This illustration 
shows one of the side rims during the 
boring and turning operation and will 
be referred to again later. 

The hub-centering bushing shown fits 
into a counterbored seat in the center of 
the boring mill table. The hub fits over 
this center bushing, and when located for 
height the upper side of the hub flange 
is in line with the top of the outrigger 
supports. The arm segments are then 
placed in position, resting on these sup- 
ports and the flange. Each part is in the 
same relative’ position that it had during 
the reaming of the bolt holes. 

Pins, which fit both the arms and hub 
flange, insure proper locating. The rim 
joints are again secured by stud bolts as 
in the reaming operation. The rim is 
clamped to the outrigger supports as 
shown at A, Fig. 6. With this set-up, the 
central part of the tim is ready to be 
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turned to diameter, which is done ‘by or- 
dinary methods that do not need descrip- 
tion. After this operation is finished, 
this part of the wheel is removed from 
the mill and taken to the erecting floor. 


MACHINING THE SIDE RIMS 
The methods of machining the side 
rims are similar to those used for the 


first operation 


middle section. In the 








Vol. 37, No. 15 


they are planed on both sides, leaving an 
excess of metal which is sufficient to 
true up one side, when the built-up rim 
is taken to the boring mill. 

The second operation consists in lay- 
ing off each segment in: proper relation to 
the cored openings for the link slots as 
well as the angle of the joints, which 
must conform to the same template used 
for the parts of the center rim. 
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. TURNING THE CENTRAL PART OF THE FLYWHEEL RIM 
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In the next operation, the third, two 
or more of these segments are clamped 
together and milled on the joint faces as 
were the center rim segments. The fourth 
operation is the milling of the link slots 
in the same manner as described before. 

The segments are then assembled on 
the boring mill, the joints are pulled to- 
gether by stud bolts and the rim is 
clamped to the supports from beneath. 
This is shown in Fig. 5, which illustrates 
the facing operation of a side rim. This 
is the fifth operation. This facing cut 
finishes a surface '% in. below the edge 
of the rim and extending from the inner 
toward the outer circle to within 3 in. of 
the outside circumference. The edge 
thus formed is intended to be faced true 
after the wheel has been erected in place 
on the finished engine. After this oper- 
ation is done, the rim is removed from 
the mill and is ready for drilling the 
rivet holes. 

We now come to the sixth operation, 
where one of the ten segments of the 
side rims is laid off as shown in the line 
engraving, Fig. 7, and the 3!4-in. holes 
are drilled. This drilled segment is then 
used as a template to rough-drill the 
holes in all the other segments, including 
the central ones. 
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THE LINKS, RIVETS AND BOLTS 


The shrink links are made of steel 
forgings. Fig. 3 gives the dimensions 
and shows the limits. Those for the 
side rims weigh 372 lb. each; and those 
for the central part of the rim, 678 Ib. 
each. Ten links are required for the side 
rims and five for the central one. By 
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Fic. 7. LAYoutT OF HOLES IN SEGMENT OF 
SipE RIM 














This done, the segments are taken to 
the erecting floor, where the entire wheel 
is temporarily assembled to bring all of 
the parts into proper alignment and to 
ream the 3'%-in. rivet holes through all 
three sections of the rim. After this ream- 
ing is completed, all of the parts are 
marked in relation to each other, the 
wheel is disassembled and is ready for 
shipment. 
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into its place and the heads were upset 
with a hydraulic riveter built especially 
for the purpose. Twenty of the hub bolts 
are each 4 in. in diameter by 24% in. 
long, and each, together with its nuts 
weighs 127 lb. There are also ten 4x30- 
in. bolts, each of which, with its nuts, 
weighs 178 Ib. 


THE FLYWHEEL SHAFT 


The shaft for this wheel, as may well 
be imagined, is also of huge proportions. 
It is of openhearth steel, finished to 27 
ft. long with a diameter of 39 in. at the 
middle section and 34 in. at the journals. 
It is hollow, having a 16-in. bore through 
its entire length. Fig. 8 shows this shaft 
in one of the lathe operations. Its fin- 
ished weight is nearly 72,000 Ib. and the 
flywheel weight, assembled, is about 343,- 
000 Ib. 








An automobile of somewhat curious 
design is being put into use for the aéro- 
plane service in the French army, and it 
forms a veritable machine shop for mak- 
ing all the needed repairs upon aéro- 
planes. No doubt it will prove valu- 
able from the fact that it can be quickly 
brought to the spot where an aéroplane 
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Fic. 8. TURNING THE FLYWHEEL SHAFT 
referring to the illustration, it will be 
noted that each link is 0.014 in. shorter 
between its heads than the mating dis- 
tance allowed at the rim joint. In as- 
sembling, they are heated to a dull red, 
which brings about ample expansion to 
permit each link to slip easily into place. 

The rim rivets are 75 in number and 
each weighs nearly 72 lb. When assem- 
bling in the field, each one was forced 


in a disabled condition may require its 
help. It has the shape of a large covered 
power wagon with motor and driver’s 
seat in front. An electric transmission 
is used on the car. The inside space 
gives room for a number of tools, such 
as a lathe and an emery grinder, both 
driven by electric motors, also a portable 
forge and carpenter’s and machinist’s 
benches with tools.—Scientific American. 
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Jigs for Castings and Steel Parts 


The casting shown in Fig. 1, is an or- 
dinary lever. An examination of the 
drawing shows that there are four holes 
to drill and ream, and also two forks to 
mill. 

If the forks are milled first, they could 
be used for locating the work in the jig, 
but the forks require to be milled on an 
angle, and this angle cannot be accurate 
if the work is located from a rough sur- 
face. On the other hand, if the work is 
drilled and reamed first, the standard 
holes produced can be used for both lo- 
cating and binding the work, while it is 
being milled. Everything considered, the 
first operation will be drilling and ream- 
ing, followed by the milling, so that the 
operations will read as follows: 


Operations Tools 


1. Drill A, B, C, & D. Drill Jig 23 32” drill | 
Align Ream A,B,C,&D Drill Jig 4’° Reamer with 
4” Pilot 


2. Mill E and F ee Fixture 14” wide 
Side Cutter 

3. Burr 

4. Inspect 

5. Paint 


THE DRILL Jic 


The next step is the consideration of a 
jig designed for this piece of work. The 
jig is shown in Fig. 2. Rough work re- 
quires to be seated on a_ three-point 
bearing, therefore, the work is seated on 
three buttons A with a fourth adjust- 
able bearing point B. 

A detail of the spring pin B is shown 
at a. Ordinarily spring pins are not put 
at an angle; in this case, however, it was 


By Joseph C. Wilson 








Important points in design 
and construction of special tools 
for various classes of work in- 
cluding cast iron levers, drop- 
forged pieces and small parts 
made from steel bars. Types of 
drill jigs and milling and grind- 
ing fixtures for different oper- 
ations, where accurate locating 
and clamping devices are es- 
sential. 




















*Copyrighted, 1912, by Jos. C. Wilson. 
inserted and the binders set, they are in 
turn locked by means of draw pins, a 
detail of which is shown at b. The cut- 


out in draw pin G has a compound radius 
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Fic. 1, LEVER TO BE MACHINED 


the seating points. When the work is 
seated, located, supported and clamped, 
the holes are drilled from both sides of 
the jig, followed by the operation of 
ilign reaming from one side of the jig. 
Three removable bushings are used. 
These bushings fit into the flanged lining 
bushings, shown in the jig. One slip 
bushing is used for guiding the drill; 
this is removed and another bushing to 
fit the reamer inserted with another slip 
bushing to receive the reamer pilot in 
the opposite lining bushing. The pilot 
of the reamer must be long enough to 
reach across the jig and have at least 
one diameter of itself in its guide bush- 
ing before the reamer enters the work. 
The holes in the bottom of the jig serve 
to decrease the weight and provide an 
exit for the chips. 


FIXTURE FOR MILLING 


The milling fixture designed for the 
second operation is illustrated in Fig. 3. 
It is comparatively simple and a fine ex- 
ample of the use of plugs. The work 
is inserted between the lower bosses, and 
a long straight plug A passed through 
the work to the boss on the opposite side. 
The work is now swung up and plug 
B inserted. This plug has a collar B, 
which prevents it from being pushed too 
far through the work. Plug C is flow 
passed into the work; this plug has a 
shoulder C that prevents the plug from 
going through far enough to interfere 





FIG. 2 JIG FOR DRILLING AND REAMING A LEVER 


done to obtain a suitable bearing length 
without increasing the depth of the jig. 
The work is stopped endways by button 
C against which it is pushed by set 
screw D. There is a possibility of the work 
springing under the cutting action and it 
must be supported against such action. 
This is accomplished by means of two 
binders E and F having eccentric con- 
tact surfaces. These devices locate the 
work sideways also. When the work is 


with a sixty-fourth between centers, and 
when locking binder F the draw pin is 
pulled over by means of a socket wrench 
on the nut H. At c is shown the po- 
sition the binders occupy in the forks. 
When the work is otherwise securely 
fastened, the cover is brought down and 
fastened by quarter turn screws J and 
K. Four square-head set screws L, M, 
N and P are now run down onthe work. 
These screws are located directly over 


FiIG.3 FIXTURE FOR MILLING LEVER FORKS 


with the cutters; it is also used for push- 
ing the work over against the head of 
bushing D, which locates the work rela- 
tive to the set block seat E from which 
the cutter is set sideways. Set block 
seat F is used for setting the cutter for 
depth of cut. When the work is set, 
plugs B and C are locked by set screws 
G and H. 

A clearance hole for the setscrews is 
made in the bushings in which the plugs 








operate; this is shown in detail at a. 
When one fork is milled, the work is 
reversed and the plugs used as before, 
with the exception of pushing the work 
agajnst the bushing head D by means of 
the plug G. 

An examination of the line engraving, 
Fig. 1, will show that the finished sur- 
faces at both ends are the same dis- 
tance from the center line. When milling 
the first end, the work is located by the 


i Ag 
(Dd) 
FIG. 7 A CRIBOING FIG.8 A SLOT MILLING FIXTURE 
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is machined in a certain relationship to 
set block seat E; this brings the cutter 
directly over the slot when set and each 
cut in line with the other. 


MACHINING A DROP FORGING 


Fig. 4 represents the working drawing 
of a drop forging. Upon considering the 
work to ascertain the sequence of opera- 
tions, it is readily seen that hole A and 
surface B can be machined while the 


FORGED PIECE 





FIG.9 A JIG FOR FINAL OPERATION 


EXAMPLES OF JIGS AND FIXTURES 


ni neat i FIG.12 JIG FOR DRILLING SMALL BLOCK 


rough exterior against the bushing head. 
If the work is located by the same pro- 
cess for the second cut, there is no as- 
surance that the two cuts will be in line. 
In order to obtain positive results, it is 
necessary to locate the work for the 
second cut by the first cut. The means 
for accomplishing this are shown at b, 
which is a front view of the fixture. A 
movable plate J, which operates in its 
guide slot K is passed into the first cut 
in the work and clamped in position by 
the square-head collar screw L. The 
slot in which the locating plate operates 


work is held in a chuck. Further exam- 
ination shows that the work has to be 
hardened at one end. The hardening 
process may distort the work, and cause 
hole A to be out of true. To be on the 
safe side it is well to assume that the 
work will be distorted some, and that it 
is necessary to grind the hole. For this 
operation, 0.005 is a fair allowance. 

The work can now be driven on an 
arbor and diameter C turned and D faced. 
The hardening may affect diameter C and, 
as it is a close dimension anyway, it will 
be well to grind this surface; an allow- 





yA JIG FOR DRILLING DROP 


Vol. 37, No. 15 


ance of 0.010 is good practice for external 
grinding. Since the grinding wheel can- 
not get into the corner E, this should be 
necked as shown. There now remain 
holes F and L and surfaces G, H and K 
to consider. It is evident that hole F 
and surfaces G and H must be machined 
before hardening the work; also that hole 
F, being a reamed hole with a close di- 
mension to the central hole, will require 
to be ground after hardening and will 
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FIG.6 FIXTURE FOR MILLING THE DROP 
FORGING 


| ak Z Rad. 


6 


5 "7 i 
jg Orill D 


| . 


| 





| 


=] 
1 a 
“a + hae 
= “-B 
- . a 
8 


2 "Rad 








~< 
Am.MACHINIST 
BAR STOCK 


Fic. 10. PrECE MADE FROM 








FIXTURE FOR SLOTTING THE ENDS OF 


FIG. 13 
THE BLOCK 


therefore have an allowance of 0.005 
inch. 

The surfaces K are located by a close 
dimension to the center line, which fact 
indicates that these surfaces should be 
milled after the central hole is ground. 
Hole L is related to surfaces K and must 
be machined from these surfaces. This 
completes the list and the tabulated oper- 
ation sheet below shows the tools that are 
required. 

Operations Tools 


Chuck, drill and ream A, 31/32” Drill .995 Reamer. 
005 grinding allowance 


Face B 


October 10, 1912 


1. Turn C on arbor, — 
leave .010 for grinding 
Face D and neck E for 
grinding 
Drill and ream F 
.005 grinding allowance 


1 Drill Jig,, 39/64” Drill, 
.620 Reamer 

1 Drill Jig, 13/16” roy 

C’bore., 14)” Collar to Cut 


2. Counterbore G 
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calculated by the designer to produce 
the dimension specified on the working 
drawing.” At c is shown the work as it 
comes from the jig. 


THE MILLING OPERATION 





neat oy - te hes The next operation is milling surface 
4. Harden J H, Fig. 4. This surface is dimensioned 
5. Grind A from surface B,-consequently it is neces- 
Grind C s co ; : 
6. Grind F Grinding Fixture and oat? to locate the work in the fixture by 
gage this surface and also to set the cutter by 
7. Mill K 2 Milling Fixture, ¥%” Sa : ’ . >. 
— St'd. fet Block. * its abutting surface, or other surface re 
8. Drill and ream I 2 Drill Jig, 15/64” Drill lated to it. In Fig. 6 the foregoing is il- 
{" Reamer lustrated. The work is mounted on plug 
q nt . 
le A and pulled against the head of bush- 
11. Paint ing B, by means of the square-head col- 
: ro . 
Se — 4 Work 5 
5S an 
ma. 4 Vork 
( B 3 i . 
é z >" = —_ 
, P.. el x . 
ff a L 
¢ SEA vor ty A 
eee Be iy 
FIG. 14 A SURFACE GRINDING FIXTURE “st fc 
 * 3 Ee 
7 a | 
. ~) 2 4 
(a) 4 
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FIG. 15 A QUICK ACTING NUT 


According to the operation sheet, there 
are two drill jigs, a grinding fixture and 
two milling fixtures. 

JiG FOR SECOND OPERATION 

In Fig. 5 there is shown a drill jig 
designed for the second operation. At 
a is shown the progress of the work 
when it comes to this jig. By the opera- 
tion sheet, hole A and surface B (Fig. 4) 
are machined, and can, therefore, be 
used for locating the work in the jig. A 
stud A, Fig. 5, is used for centering the 
work, it also forms the principal part of 
the clamping arrangement. Nut B binds 
the stud to the jig. A square-head rock- 
ing-collar screw C, operates with a three- 
point bearing slip collar D, to bind the 
work from the top. At 6 is shown the 
method of clamping and locating the 
work sideways in relation to bushing E. 

When the work is located and clamped, 
the jig is inverted and the work drilled, 
reamed and counterbored through bush- 
ing E. Two removable bushings are used, 
one to guide the drill and one for the 
reamer. The bushing E guides the counter- 
bore, the stop collar of which regulates the 
depth of the cut. The “collar to cut” 
distance given in the operations, must be 








FIG.17 A QUICK ACTING PLUG 
AND CLAMP 


lar screw C, latch D and shoulder X of 
plug A, shown at a. The latch D is 
pivoted to the body of the tool; then the 
plug A is pushed through, the latch is 
thrown onto the screw C, which is then 
tightened. The surface to be milled 
must be at right angles to the holes pre- 
viously machined. 

This is insured by squaring the work 
with the plug E. Before entering the 
work in the fixture, the milling cutter 
is set by means of a %-in. set block, 
using the head of bushing B as a seat. 

The fourth operation is hardening one 
end of the work. 

The fifth operation is grinding hole 4 
and circumference C; this can be done 
with standard equipment. 

FIXTURE 


SPECIAL FOR GRINDING 


Operation six, the grinding of hole F, 
Fig. 4, requires a grinding fixture. The 
drawing shows that this hole must be ac- 
curate in two ways. First, the hole must 
be accurate in itself, and, second, its dis- 
tance from hole A, Fig. 4, must be ac- 
curate. To insure accuracy the fixture 
for holding the work must be fitted to the 
spindle of the grinding machine with 
which it is to be used, or as an alterna- 


593 


tive, the fixture may be fastened to a face 
plate, that has been fitted to the spindle, 
in which case the fixture must be trued 
up with an indicator. 

The latter method is often used where 


it is undesirable to fit each individual 
fixture. The principal reason in the 
majority of shops is, that when the 


grinding machine is tied up for fitting, 
it is not grinding. The grinding fixture, 
Fig. 7, is designed to be fastened to a 
faceplate; three tapped holes are pro- 
vided for this purpose, one of which is 
shown at A. The fixture is trued 
by means of an indicator, used on 
periphery B. The work is located primar- 
ily in bushing C. To locate from the sur- 
face, in preference to using the large 
hole, it makes a more compact fixture and 
is just as accurate, since this circumfer- 
ence is ground to a standard size. 

The bole to be ground is located cen- 
trally by means of plug D, and bushing E. 
The lower part of plug D is straight and 
0.0005 in, less than the internal diameter 
of the bushing. The upper part of the 
plug is tapered slightly, which gives i 
a self-centering effect in the werk. The 
screws F. and G are run in on the work 
and locked by the nuts H and J. Plu 
D is now withdrawn. A calculated bal- 
ance weight K is cast with the fixture. 
A planed surface L is provided to receive 
the name and record number of the fix- 
ture. At ais shown a gage, designed for 
testing the work after grinding. 


ANOTHER MILLING FIXTURE 


In Fig. 8 is illustrated a milling fixture 
designed for operation 7. The work is 
located on studs A and B, and is clamped 
and supported by clamp C, screws D and 
E and seat F. At ais shown the forma- 
tion of the work as ‘it comes to this fix- 
ture. At b the work is shown as it ap 
pears after being operated upon. The 
cutter is located in relation to the work 
by means of a ;\-in. standard set block, 
set from and H. 

The provision for drilling and reaming 
of hole L, Fig. 4, completes the work 
of the tool designer. As previously stated, 
this hole must be machined with respect 
to surfaces K. The method of doing so 
is shown in Fig. 9. A stud A, by means 
of shoulder A‘, stops the work in proper 
relation to bushings B and C. The work 
is also squared by the slabbed sides of 
the plug. Since the plug is required to 
square the work, it is necessary that the 
plug itself be definitely squared; this 
is accomplished by means of a finished 
shoulder D, against which a slabbed side 
of the plug fits. The work is drilled 
through bushing B and reamed through 
bushing C. A hole in the bottom of the 
jig, serves to lighten it and also serves 
as an exit for chips. 


seats G 


MAKING A SLOTTED BLOCK 


The piece shown in Fig. 10 is made 
from bars 5¢ in. square, so as a first oper- 
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ation we specify cut to 17. in. long. The 
next step will be the rounding of the 
ends. Since the work is square in section 
it is possible to place a number of pieces 
in a row for milling, and, having milled 
one end, the work can be reversed, and 
the other end milled in the same fixture. 

The holes and slots must now be taken 
care of. Examining the drawing, we find 
thet the holes are dimensioned from the 
end of the work, and the depth of the 
slot dimensioned from the center lines of 
the holes. Everything considered, it 
seems best to drill the holes first and use 
them afterward for locating the work for 
milling the slots. The third operation is 
“Drill holes D and E,” and the fourth op- 
eration, “Mill slots F and G.” Burring 
the edges and numbering the work, con- 
stitutes the fifth operation and our opera- 
tions are completed with the inspection of 
the work, making six operations in all. The 
operation sheet should now look like this: 


Operations Tools 


1. Cut off 1-0 32” 


2. Millends A and Bin No. 1 Milling Fixtures 4” 
gangs Rad. Concave Cutter 
3. Drill holes D and E. Drill Jig, »&’’ drill 
4. Mill slots F and G. No. 2 Milling Fixture. 250 
Side Cutter 
5. Burt 
Number 


6. Inspect 
STRING MILLING 


In Fig. 11 is shown a milling fixture, 
designed to take ten pieces at one setting. 
It is intended to use this fixture as long 
as possible, therefore to insure longevity 
and continued accuracy, hardened and 
ground steel plates A, B and C are used 
for both seating and stopping the work. 
Square-head setscrews D and E, having 
a length of at least three diameters in the 
tapped hole, and not more than one di- 
ameter of unsupported screw inside the 
fixture, are used to bind the work against 
stop plate A. Clamp F pushes the work 
over against stop plate C. 

Attention is called to the bellying of 
clamp F at the center, to increase the 
stiffness without unduly increasing the 
weight. For setting the cutter, at the 
commencement of work, a stationary set 
block C is provided. When stationary set 
blocks are used, they should always be 
located at the rear end of the fixture and 
be not less than three inches from the 
work. This arrangement eliminates the 
possibility of the cutter coming against 
the set block when operating on the work. 

The work before being operated on is 
shown at a, and after being operated on 
at b. Having rounded the ends, the next 
operation calls for a drill jig for drilling 
two holes. 

Fig. 12 illustrates a jig that has been 
designed for this operation. The work 
is located endways in relation to the bush- 
ings by button A, and sideways by means 
of the slotted seat B. It is not always 
possible to use slots as a means of lo- 
cating the work, The designer must as- 
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certain what the limit of variation will be 
between consecutive pieces. There is 
liable to be a variation up to 0.005 in. in 
this case, due to the wear of the drawing 
dies, but even so, the holes will still be 
at right angles to each other, and since 
the holes are to be used for locating the 
work for milling the slots, the work will 
be produced as accurately as the draw- 
ing calls for. The work is fastened by 
means of two screws C and D, as shown. 
Clearance for the grinding wheel is 
planed in the corners of the seat. This is 
necessary because the grinding wheel 
cannot be relied upon to go into sharp 
corners. Another feature worthy of at- 
tention is the position of the stop lug 
on the cover; it is offset on account of 
the boss for screw D. This is the cus- 
tomary method in such cases. 

A milling fixture to hold the work 
while producing the slots F and G, Fig. 
10, is shown in Fig. 13. 

A slotted seat, as in the drill jig, is 
used in conjunction with a stud A, for 
locating the work with reference to the 
set-block seats B, from which the cutter 
is set. 

The amount of surface that can be 
utilized for clamping is not very large 
and two clamps, C and D, are used to 
insure rigidity. The thrust of the cutting 
tool is sustained by the body of the fix- 
ture, as it should be in all fixtures. The 
horn-like construction of the clamp seats 
is conceded to be stronger than a straight- 
line construction with similar amount of 
metal. 


OTHER INTERESTING TOOLS 


A surface-grinding fixture for a flat 
piece is illustrated in Fig. 14. The prin- 
cipal feature of this type is the means 
provided to permit of measuring the work 
with a micrometer while it is still held in 
the fixture. This very necessary detail 
is shown at X, Fig. 14. The seat for the 
work is a hardened and ground plate 
elevated to provide clearance for the cal- 
iper. The thickness of the plate plus 
the desired thickness of the work, is equal 
to the micrometer reading. This reading 
should be marked on the plate at some 
conspicuous point. A note to this effect 
should be made on the drawing by the 
designer. 

Clamp A is a spring clamp 
to the outline of the work, and 
ened to the work by means of a screw B. 
A knurled head screw C, with pin holes, 
binds the work, through the medium of 
the clamp, to the seat. This type of 
screw is provided in preference to a 
square-head collar screw, because a care- 
less operator could exert sufficient pres- 
sure on the latter screw with a wrench 
to spring the clamp, with disastrous effect 
to the work. The bottom side of the 
fixture base is a plain, smooth surface, 
the fixture being held on the grinder on 
a magnetic chuck. Such fixtures are 
not always held by means of the mag- 


formed 
is fast- 
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netic chuck, but may be bolted direct to 
the platen, in which case it is necessary 
to provide bolt slots similar to those for 
milling fixtures. 

Two rapid clamping devices that give 
good results and which should be of in- 
terest, are shown in Figs. 15 and 16. The 
first of these, Fig. 15, is a “wrench nut.” 
Its shape, when used on a rough bearing, 
is shown at a. When it is used in contact 
with a finished surface, it is shaped as 
shown at b, Fig. 15. In the application 
of the nut, shown in the illustration, the 
work is being clamped for the second 
operation; several wrench nuts are used 
on square-head collar screws coming 
through holes previously drilled in the 
work; the threading of this device is 
somewhat of a problem at first glance, 
but on consideration it is readily seen 
that it can be held in the lathe-tool post, 
while a tap is held in a chuck on the 
spindle, and the wrench nut fed onto the 
tap by means of the compound rest. 

A type of locating and clamping plug 
is shown in Fig. 16. In this type the 
binding arrangement consists of one 
thread, flattened off on one side; this 
thread engages with the block. In oper- 
ation the plug is pushed past the block 
at the flat spot on the thread, and locked 
with a half turn. The surface of the 
block, which engages with the thread, 
must be cut at the same angle, as the 
angle of helix of the thread. This may 
be calculated by considering the pitch of 
the thread as the opposité side in a tri- 
angle of which the circumference of the 
thread is the adjacent side; by reference 
to Fig. 17, which is the development of 
the plug, the method may be more readily 
grasped. Assuming the. pitch equal to 
‘4 in. and the diameter to be {i in., then 
the length of the. adjacent side is equal 
to {3 x 3.1416 = 2.55255. Tangent of 
opp _ 
adj 4 
0.250 divided by 2.55255 — 0.09794; tan. 
0.09794 = 5 deg. 35 min. 37 sec. 


the angle of helix is equal to 








The favorable condition of shipbuild- 
ing in the United States during the fiscal 
year as shown by the returns filed with 
the Bureau of Navigation, is pointed out 
by the International Marine Engineering. 
This condition is emphasized on the report 
that on July 1, 1912, 120 steel vessels, ag- 
gregating 254,000 gross tons, were under 
construction, or under contract to be 
built, as against less than 100,000 gross 
tons at the same time a year ago. This 
means an increase of tonnage for the 
year of over 154 per cent., and while 
the volume of tonnage reported is not 
large when compared with the tonnage 
under construction in Great Britain, 
where all previous records are being sur- 
passed, yet when compared with the ca- 
pacity of the American shipyards it is 
evident that the American shipbuilders 
will be more busily employed for sevcral 
years to come than in the past decade. 
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Some Examples of Vertical Milling 


In this article are illustrated four ex- 
amples of vertical milling that are fairly 
representative of the various classes of 
work that can be handled on machines of 
the type shown. These illustrations are 
of operations performed on the Cincin- 
nati Milling Machine Co.’s millers at its 
plant in Cincinnati, Ohio. 

The first example shows an operation 
in which both accuracy and high produc- 
tion are required, and is, furthermore, 
one in which the milling is an operation 
following the boring of the main shaft 
holes in the piece. Owing to the com- 
paratively large number of surfaces to 
be machined and the number of cutters 
required to obtain this result, it also pre- 
sents an example of convenience of con- 
trol and the skill of the operator in 
manipulating the machine. 

The piece in question, Fig. 1, is the 
feed box used on Cincinnati high-power 
millers. The operation is that of machin- 
ing the outer surface A, the surface B 
for the tumbler slide, the slot C through 
which the tumbler handle passes, and the 
recess D for the detent plate. The fix- 
tures are shown in Fig. 2. 





By A. J. Baker* 








How certain milling operations 
are performed on such parts as 
gear boxes, vise bases, apron bear- 
ings, etc., by means of coarse- 
pitch cutters operated at ef- 
ficient rates of speed and feed. 

The work-holding fixtures em- 
ployed are designed for securing 
the pieces firmly to prevent 
movement during the cut, and 
enable the work to be mounted 
and removed without waste of 
time. 




















*With the Cincinnati Milling Machine 


Co. 

In addition to the support that is given 
to the work by the two arbors, the flange 
of the feed box is supported by means of 
the two vertical adjustable plungers 
shown at the front of Fig. 3, which plun- 
gers are operated by means of the two 
pointed screws entering from the sides 
of the fixture. These screws, it will be 
noted, operate almost immediately under 
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METHOD OF SUPPORTING THE WORK 


It will be noted that the piece is sup- 
ported by bars which, fitting in the upper 
and lower holes bored in the box, are 
carried in suitably bushed holes in the 
fixture proper. The allowable limit is 
0.001 in., this being the difference between 
the diameter of the arbors and the size of 
the hole. It will, therefore, be seen that 
the insertion of the piece in the fixture 
constitutes a test as to the accuracy of the 
center distances of these two holes. 

The sequence of these operators, that 
is to say, the milling following the bor- 
ing, is determined by the fact that the 
length of the slide which is to be milled 
is much less than the distance between 
the -holes in the work, and consequently 
any attempt to locate from this slide will 
give a degree of parallelism unequal to 
that which we are able to obtain from the 
method in force. 


1. THE Work 


the surface to be machined and add 
greatly to the stiffness of the arrange- 
ment. The piece is held against end 
movement by the setscrew in the front 
lug in the end of the fixture, which holds 
it against a fixed stop provided for this 
purpose. 


THE GAGING DEVICES 


A point of interest in connection with 
this fixture is the gaging, which is accom- 
plished by means of various plugs. These 
plugs, which are shown at X and Y in 
Fig. 2, are of hardened steel and fit in 
a long bearing fastened to the fixture. 
Their position vertically is determined by 
a shoulder on the plug, which rests 
against the counterbore in this bearing. 
When the gages are not in use a felt 
pad covers this surface, keeping it free 
from chips and dust. 

The gage plugs have various surfaces 


set at convenient angles to each other; 
these surfaces indicate the height of the 
upper face on the box, the height of the 
recess, and the position of the side of 
the slot, all of these in relation to the 
holes already bored. This affords a posi- 
tive gaging system and allows the oper- 
ator to gage each piece with certainty 
before taking it off the fixture. The 
whole equipment, furthermore, can be 
used by the inspector for testing the 
piece. 

This scheme has replaced the earlier 
method of providing hardened disks, in- 
tegral with the arbor against which the 
cutters were to be set to give the proper 
position. This earlier scheme, calling, as 
it did, for the transference of dimensions, 
and being subject to inaccuracies due to 
slight distortion in the arbors, was not 
in any way as convenient as the method 
now in use. 

DETAILS OF CUTTERS 


The cutters employed on this job con- 
sist of one 8-in. face mill of the wide- 
spaced cutter type, used in machining the 
upper surfaces of the box. For machin- 
ing the inside of the slot, a 1-in. end mill 
is used. For the recess and the round- 
ings at the end of the slot, a %-in. end 
mill is used. In the milling of the under- 
side B a special undercutting tool, hav- 
ing teeth on its periphery and on the 
underside of the shoulder, is employed. 

This cutter is shown on the table of the 
No. 4 high-power miller in Fig. 3, on 
which also will be noted one of the gage 
plugs above referred to. For convenience 
of operation, these cutters are carried in 
taper shanks, the upper end of which is 
provided with a quick-acting screw, so 
that the operator can readily remove the 
cutters without the necessity of climbing 
to the top of the table to release the 
draw-in bolt. 

Extremely close limits are demanded 
in connection with this work, and it is 
interesting to note that one of the oper- 
ators, utilizing the various automatic 
feeds and adjustments on the machines, 
has produced these boxes at an average 
of 53 minutes per piece, this including all 


the changing of tools, gaging of the 
pieces and inserting and removing the 
work. 

MILLING A Vise Bopy 


The second example, shown in Fig. 4, 
represents the same machine, engaged in 
milling the bolt bosses on a No. 4 vise 
body. This particular example calls for 
nothing in the way of fixtures, since ad- 
justable clamps only are required; but 
on account of the time taken to produce 
these pieces, it is interesting as an ex- 
ample of speedy control. 

It will be noted from Fig. 5, which 
shows the details of the vise body, that 
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there are four of these faces to be milled 
and that two of them, that is, those at the 
long end of the vise, subtend a vertical 
surface at the end of the vise. Since this 
surface is unfinished, it is necessary for 
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close to this surface, or no shoulder, due 
to its being too far away. 

The two surfaces at the side of the 
piece subtend the two side walls forming 
the main part of the vise, and the inner 
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CUTTER, SPEED AND FEED 


A special end mill is used for this 
operation, consisting of a 3'%4-in. wide- 
space shell-end mill, mounted on a spe- 
cial tool-steel extension. This extension 
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Fic. 3. MiILLInc A Feep Box 


the operator to watch very closely 
progress of the cutter as it machines 
part in order that there may be no 
dercutting due to the cutter being 


the 
this 
un- 
too 


Fic. 2. FixTURE FOR MILLING FEED Box 














part of these surfaces is below that part 
of the vise body on which the housing 
rides. Consequently the operator can- 
not gaze directly on the cutter. 


= 


J GO wu 
x 2” ses 45 VC S 











Fic. 4. MILLING A Vise Box 


is of a length sufficient to allow the spin- 
dle nose to clear the upper surfaces of 
the vise. The cutter, the edges of which 
are beveled at 45 deg. for a length of % 
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in., runs at 145 r.p.m., giving a cutting 
speed of 123 ft. per minute. 

This is an extremely high speed, but 
these pieces have been run through in 
lots of 100 without sharpening the cutter. 
The amount of metal to be removed 
varies from ¥ to ¥& in. The work is held 
to the table by means of a clamp, the 
heel of which rests on a block placed so 
close to the vise body that it is possible 
for the cutter to clear it when the work 
is being traversed from the position 
shown in Fig. 4 to that required to ma- 
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used. This feed is regulated not by the 
capacity to remove metal, but by the 
fact that this surface should be finished 
in one cut, which should give a smooth 
surface, and furthermore, leave the bolt 
slots clean and unbroken. These results 
would not be obtained by the use of the 
heavy feeds that the machine would, of 
course, accommodate. 


METHOD OF OPERATION 


In operation, the cutter is started from 
a point behind, and to the right of the 























reached the side of the vise he prevents 
any undercutting by tripping the feed 
mechanism, using the rear feed lever B 

The table feed remains engaged and 
the work traverses until the one boss is 
complete. Still leaving the table feed 
engaged, the operator withdraws the work 
toward him until the cutter clears the 
rear of the vise body. He then engages 
the cross-feed, the saddle works from 
him and the cutter machines the surface 
at the left end of the piece. The proper 
side location of the cutter is obtained by 





Fic. 6. A STRING-MILLING OPERATION Fic. 7. ANOTHER MILLING OPERATION 
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Fic. 5, Vise Bopy 


chine the boss remote from the operator. 
End and side movement of the piece is 
prevented by means of two tongue strips 
fitted to the T-slot of the table and by 
two clamps which are pressed against the 
edge of the bolt slots in the vise body 
before they are clamped to the table. 

A feed of 0.033 in. per revolution, giv- 
ing a table feed of 434 in. per minute is 


vise body; from this point using the 
quick-return handle on the front of the 
saddle, the vise is brought up to the 
cutter until it engages with the surface 
behind the one on which the cutter is 
shown operating in Fig. 4. The oper- 
ator engages the cross-feed, and stand- 
ing at the rear end of the table observes 
the progress of the cutter. When it has 


the operator using the lead-screw handle 
at the left end of the table. 

The operations are then resumed on 
the front and right-hand bosses and the 
piece is finished complete in 7.6 minutes. 
The limit of this job lies in the capacity 
of the operator to maintain the gait that 
the machine sets for him, since the actual 
cutting time of each of the basses is 
‘so of a minute. During this time the 
adjustments necessary to insure the cut- 
ter making a good looking connection be- 
tween the machined surface and the ad- 
jacent vertical surface, have to be made. 

A STRING MILLING OPERATION 


In Fig. 6 is shown an operation which 
contains the elements of heavy cutting, 
together with convenience of feed and 
speed changing and feed control. This 
shows a No, 3 vertical miller milling the 
offset for the holder on the dog used on 
the Cincinnati dividing heads. 

This piece is made from machine steel 
and has an offset to be milled from the 
solid that is 3¢ in. deep, 2% in. wide and 
2 in. long. The pieces are previously 
drilled and slotted for the dog, and are 
clamped to a plain fixture by means of 
nuts and bolts acting through the drilled 
holes. At the front of this fixture there 
is an elevated ledge which forms the end 
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stop for the work. The back stop consists 
of two stop pins fastened to the fixture 
on the left, and the cutter, which is a 
4-in. shell-end mill having wide-spaced 
teeth the corners of which are beveled 
fs in. wide, rotates on the roughing cut 
at 50 revolutions and on the finishing cut 
at 115 revolutions, these being surface 
speeds of 52 and 120 ft., respectively. 
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these pieces securely. He then starts the 
feed, and the table traverses toward the 
left. As fast as he can he now proceeds 
to load the remaining studs with work 
and completely fills the fixture. When 
the full travel has been accomplished and 
the cutter has reached the end of the 
stroke, the knee is raised 0.010 in. in 
order to give a finishing cut, and the sad- 
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which are moved upward by means of the 
beveled plungers, which in their turn are 
pushed forward by means of a setscrew 
projecting from the front of the fixture. 

The piece is held down by means of 
pointed screws issuing from the front of 
the fixture, moving downward at an angle 
of 5 deg., which screws press the work 
against the hardened bevel-head screw 
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Fic. 8. MILLING FIXTURE FOR APRON BEARING 
THE CUTTER ACTION dle is adjusted for the same reason. The fastened to the rear of the fixture, one of 


The cutter rotates in a right-hand di- 
rection and the work is fed to the left, 
contrary to the usual practice. In other 
words, the work goes with the cutter. 
This is found to give far more satisfac- 
tion than when the work is run toward 
the right hand, which is, of course, the 
standard method of feeding. This is, in 
all probability, due to the fact that owing 
the large part of the cutter that is 
engaged with the work, there is, when 
the standard method of feeding is em- 
ployed, a larger arc through which the 
cutter slides over the surface to be ma- 
chined, before it digs in and obtains a 
cut. 

When the machine is fed toward the 
left hand, however, the cutter immedi- 
ately gets a heavy bite on the work, mini- 
mizing the wedging action if not alto- 
gether removing it, and consequently not 
only increases the life of the cutter but 
increases its efficiency. It is for this 
reason that the end stops are placed at 
the left side of the fixture, since the pres- 
sure due to the rotation of the cutter is 
far greater than the pressure due to the 
feed progression. 


to 


LOADING THE FIXTURE 

In producing these pieces, the operator 
first loads the work onto the three left- 
hand on the fixture and’ clamps 


studs 


feed is increased from 3/4 in. to 934 in. 
per minute, and the cutter speed brought 
up to 115 revolutions. The table feed is 
then reversed, and the table feeds to the 
right, ffnishing the pieces. As_ they 
traverse past the cutter, the operator re- 
moves the finished pieces and is ready 
to renew the operation on fresh ones. 

This is another example of so design- 
ing the tool equipment that the operator’s 
capacity is tested, although in this case 
it should be noted that an extremely 
heavy cut is also being taken. The total 
time per piece on this operation amounts 
to 1.15 minutes, the average time based 
on these feeds and speeds being carried 
on through a day’s work will be 1.4 min- 
utes per piece. 


MILLING TABLE BEARINGS FOR APRONS 


The fourth example, Fig. 7, shows a 
No. 2 cone-driven vertical miller taking 
the rough and finishing cuts on the table 
bearing of an apron for the high-power 
millers. The fixture is shown in Fig. 8, 
and it will be noted that this is a very 
simple construction, being, in fact, a box 
provided with three support points and 
an adjustable support point for every 
apron contained in it. 

The fixed supports are 
surfaces A, Fig. 8. The 
port is obtained from the 
drill rod set vertically in 


provided by the 
adjustable sup- 
pieces of '4-in. 
the fixture and 


these screws being placed between every 
two pieces. The piece is roughed and fin- 
ished at the one setting, the screws being 
withdrawn before the final cut is taken, 
so that there will be no distortion due to 
clamping strains. 

RATE OF Pro- 


FEEDS AND 


DUCTION 


SPEEDS, 


The cutter runs at a speed of 42 r.p.m. 
and the table feeds at 0.124 in. per revo- 
lution. This results in a smooth, flat sur- 
face, and the time for the total piece 
amounts to 1.9 minutes, running. the 
work through in lots of 60. It will be 
noted that the fixture is so arranged that 
the operator can be removing and insert- 
ing finished and unfinished pieces while 
the cutter is operating on pieces held in 
other parts of the fixture. 

In regard to the method of milling 
shown in Fig. 6, it may be stated that 
there are many occasions on which this 
method is applicable. Care must, how- 
ever, always be exercised to see that 
there is only a short length of lead screw 
under torsion, and that the fixture and 
cu.ters are of such rigidity that there will 
be no reacting spring, which, causing a 
sudden increase in the strain (to which 
the cutter is subjected), may break either 
che cutter or the shank on which it is 
carried. 
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Charts tor Journal Bearings 


The principles involved in the design 
of bearings with a perfect oil film are: 
The preserving of a perfect oil film be- 
tween the revolving journal and its bear- 
ing; and the laws of friction and heating. 

The proportions of the bearing are 
determined by these considerations in 
connection with the allowable stresses 
and deflections of the shaft. For ordi- 
nary machinery, that is, machines run- 
ning at a low speed, the stresses and 
deflections are usually of no importance, 
as they are kept very low, if the condi- 
tions of preserving the oil film are ful- 
filled. 

From the standpoint of strength only, a 
stress of 8000 Ib. per square inch may 
safely be allowed for a machinery-steel 
shaft, though it is customary,on account of 
the fatigue of the material, to limit this 
stress to about 4000 Ib. per square inch. 
The stress in the journal must be calcu- 
lated by taking into account all the forces 
acting, namely, the possible twisting forces 
acting through the journal and the bend- 
ing moments due to the revolving loads 
or pull of belts. These stresses must be 
combined according to the laws of the 
theory of elasticity. Formula 4 gives the 
pure bending stress for a journal not 
subjected to any twisting moment or 
belt pull. 

For high-speed machinery, especially 
in cases where heavy loads are revolv- 
ing, the determination of the shaft de- 
flections is most important, as here the 
consideration of safety against the “crit- 
ical speed,” that is, the speed at which 
violent vibrations of the shaft occur, may 
_enter into the determination of the 
proper dimensions of the journal. 

The greater percentage of the deflec- 
tion of loaded shafts is due to the slen- 
derness of the journal in comparison to 
the rest of the shaft between the bear- 
ings; therefore, in order to meet the 
condition of safety against critical speed, 
it is quite often necessary to increase the 
diameter of the journal (or decrease the 
length) in excess of what otherwise 
would have been considered advisable. 
This increase results in very high rub- 
bing velocities of the journal, and in 
most cases, to keep the temperatures of 
the bearing within safe limits, water 
cooling or other means of cooling must 
be employed. 

For ordinary mechinery, as_ before 
stated, the considerations of stresses and 
deflections are of little importance, and 
the proportion of the journal may be de- 
termined from the conditions for pre- 
serving a perfect oil film and from the 
allowable final bearing temperature. 

In the discussion, the following nota- 
tions will be used: 

W = Total load on bearing, pounds. 


By Axel K. Pedersen 








Two charts from which the di- 
mensions and factors of design 
for journal bearings with perfect 
film lubrication can be easily ob- 
tained. 

An equation is given for the 
first time for the coefficient of 
friction of such bearing surfaces 
for rubbing speeds below 500 ft. 
per minute. 

















p = Pressure on projected area of 
bearing, pounds per square 
inch. 

Pmax = Limiting pressure, pounds per 
square inch on projected 
area. 

$s = Factor of safety for maintain- 
ing a perfect oil film, that 
. . Pmax. 
is, the ratio 


n — Revolutions minute of 
journal. 

v = Rubbing speed of journal, feet 
per second. 

d — Diameter of journal, inches. 

= Length of journal, inches. 

x = Ratio of journal length to the 


diameter, or 


per 


~ 


= 
d 
— Final bearing temperature, de- 
grees Fahrenheit. 
to Temperature of room, degrees 
Fahrenheit. 


~ 


f = Coefficient of friction. 

Q = Gallons of cooling water per 
minute. 

y = Specific losses; that is, the 
losses due to friction in 


foot-pounds per second per 


square inch of projected 

bearing area for each foot 

of rubbing speed of the 
journal. 

Y = Total friction losses in the 
‘bearing. 

CHART 1 FOR DETERMINING DIAMETER 


AND LENGTH OF JOURNAL 


The condition of a perfect oil-film lu- 
brication is fulfilled when, according to 
Moore, AMERICAN MACHINIST, Vol. 26, 
page 1281. 

Pmax. = 7.47 } 607 

This equation is fundamental and is 
now considered as a very close approxi- 
mation by the best authorities, and 
should, therefore, be used in all cases, 
where a perfect oil-film lubrication is 
desired. 

Introducing a proper factor of safety, 


the allowable pressure on the bearing is 
obtained from 





b fe 60 v 
Now 
i wrdn 
P= pq and rf = T2 x 60 
Hence 
W 7.47 | 60%dn 
lids N 12 X 60 
or 
d* = 0.068453 . W? 
lf? om 


Multiplying by d*, we get 


: s*? WW? 
d® = 0.068453 — : - 


(3) ° 


: , ie 
or introducing the ratio 5 x 
¢ 


" . s 21 
d* = 0.068453 ("WW ) (1) 
r n 
For each class of machinery, the ratio 


. : 
x 7's a well defined quantity, and is 
partly fixed by standard patterns on hand. 
The following table is taken from L. P. 
Alford’s book, “Bearings and Their Lub- 


. . 99 = 
rication,” page 87. 
[ype of bearing Values /+d 

Marine engine main bearings lto 1.5 
Stationary engine main bearings 1 5to2.5 
Ordinary heavy shafting with fixed bear- 

ings 2 to 3 
Ordinary shafting with self-adjusting 

bearings 3to4 
Generator and motor bearings 2 +6 3 
Machine-tool bearings 2to4 


Equation (1) can then readily be used 
for determining the diameter of the bear- 
ing. The factor of safety is selected by 
considering the importance of safe run- 
ning. A factor of safety of 1 would in- 
dicate that the journal is running under 
limiting conditions, that is, that the oil 
film is on the point of breaking down 
For ordinary light machinery, the factor 
of safety may be taken as low as 2 and 
for heavy (especially high-speed) ma- 
chinery as high as 8 or even 10. Asa 
good average 4 to 5 may be taken at the 
first trial. 

The alignment chart, Fig. 1, was de- 
signed for the prompt solution of equa- 


tion (1). Its use is as follows: 

Locate the proper value of x on 
the x-scale and connect this point 
and the selected value of s on the 
s-scale with a straight line, thus fix- 
ing a point on the dummy axis /; 
from here draw a straight line to the 


load scale (W-scale), fixing a point on 
the dummy axis JJ, which then is con- 
nected with the proper point on the axis 
for the revolutions per minute, thus giv- 
ing an intersection point on the d-axis 
and the v-axis, respectively, where the 
required diameter and rubbing speed are 
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read. Of course, the chart can be read 
in the opposite direction, only care must 
be taken in connecting corresponding 
axes as shown. 

The diameter of the bearing being thus 
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bearing with no twisting moments or belt 
pull is given by 

r,r=23x xs (4) 
This stress should be kept below the lim- 
its previously given. 
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pacity of a bearing. From the great num- 
ber of test data available in regard to 
determining the coefficient of friction the 
following important fundamental prin- 
ciples may be stated: For a journal re- 
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Fic. 1. CHART FOR DETERMINING DIAMETER AND LENGTH OF JOURNAL 
determined, tie length of the bearing is CHART FoR DETERMINING FINAL TEM-_ volving above 500 ft. per minute (8.5 ft. 
fixed by the selected ratio x or PERATURE AND SPECIFIC LOSSES per second approximate) we use the 
1 vd (2) 7" , me 2d ; formula given by Lasche (see Alford’s 
ne chart, Fig. 2, determines the final «pparinec : er ee -” 
The pressure on the projected area of = Bearings and Their Lubrication,” page 
coe , | bearing temperature and the specific 195) ” 
earing 1s a . P 2 st i 
losses for a bearing with a perfect oil f p (t — 32) = 51.2 (5) 
p : (3) film. The fundamental consideration in This formula is a very close practical 
peabaedl ed connection with this deals with the laws approximation; actually, the coefficient 
ana the hpendamng ress ‘ . - of Pricti > . Alas? — ° e ° 
¢ I g for an end of friction and the heat radiating ca- of friction is not indeperdent of the rub- 
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bing speed of the journal, but increases 
slightly with the speed up to a speed of 
about 2000 ft. per minute; this increase, 
however, may be neglected. 

For a journal revolving below 500 
ft. per minute (8.5 ft. per second ap- 
proximately) the coefficient of friction 
is dependent on the velocity of rubbing. 
From many test data it has been con- 
cluded that f varies as the square root 
of the speed; hence we can state the 
foliowing equation: 


fp(t—32)=C X11 60% (6) 
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experimental data given by Tower. Tables 
1 and 2 show this very clearly. 

The body of the tables gives the values 
of the coefficient of friction. Those in 
the spaces marked a are from the ex- 
perimental work of Tower; those’in the 
spaces marked b are from either formula 
(9) or (10). It may especially be noted 
that Tower’s experiments, which are very 
reliable, cover practical limits of speeds 
up to about 500 ft. per minute at varying 
pressures and temperatures. The oil 
used had average lubricating qualities, 
and the values of the coefficient of fric- 
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In the chart, Fig. 2, the first condition 
is represented by the point M for “ven- 
tilated bearings,” the second by the point 
N for “still-air bearings.” Now, we may 
have a condition where the bearing con- 
tains large masses of iron, but is sur- 
rounded by still air; evidently, then, a 
point located approximately midway be- 
tween the points M and N should be 
used. 

The following formulas are very close 
approximations to the experiments by 
Lasche on the heat-radiating capacity of 
bearings. These experiments are given 








- ° . . - ° H ahe« : Ia » . " 
Here C is a constant, which is determined tion may, therefore, be considered re- i” chart form in Mr. Alford’s book, page 
103. 
7 For ventilated bearings we have the 
em- ° ° . . 
Speeds pera- heat-radiating capacity in foot-pounds 
Feet ture ol . 
sae fom per second per square inch of the pro- 
min 105 157 209 262 314 366 419 471 ing jected area of bearing expressed by 
deg F ; ° 
I 0.0024 0.0029 0.0035 0.0040 0.0044 0.0047 0.0051 0.0054 120 (f to + 33)? 11 
b 0.0027 0.0033 0.0038 0.0042 0.0046 0 0050 0.0053 0.0057 - \ 
1860 
a 0.0026 0.0032 0.0039 0.0044 0.0050 0.0055 0.0059 0.0064 . 6468 sic’? aaa 
b 0.0030 0.0037 0.0042 0.0048 0.0052 0 OO57 0.0060 0.0064 110 and for “still-air bearings 
a 0.0029 0. 0037 0.0045 0.0051 0.0058 0.0065 0.0071 0.0077 100 (f lo + 33) 
b 0.0035 0.0042 0.0049 0.0055 0.0060 0.0065 0.0069 0.0073 eT) (12 
Jao 
0. 0034 0.0043 0.0052 0.0060 0. 0069 0 OO77 0 OOS8S5 0.0093 oO ’ 
b 0.0041 0.0050 0.0057 0.0064 0. 0070 0.0076 0.0081 0.0086 Now the maximum friction loss must 
a 0.0040 0.0052 0.0063 0.0073 0. 0083 0.0093 0.0102 | 0.0112 - not be greater than the heat-radiating ca- 
} 0.0049 0. 0060 0. 0069 0.0077 0. OO85 0.0092 0.0098 0.0104 pacity of the bearing, otherwise artificial! 
a 0.0048 0.0065 0. 0080 0.0092 0.0103 0.0115 0.0124 | 0.0133 7) cooling must be resorted to. The friction 
h 0.0062 0.0076 0. 0O87 0.0098 0.0107 0.0116 0.0124 0.0132) | ‘ loss in foot pounds per second per squar 
| Ss - Ss sec ers are 
a 0.0059 0.0084 0.0103 0.0119 0.0130 0.0140 0.0148 0.0156 ine 7 Secte sari areas Se ° 
b. 0.0084 0.0103 0.0119 0.0133 0.0145 0.0157 0.0168 0.0178 60 inch of projected bearing area IS py 4 
' ' ! Ee ' hence for 
TABLE 1. COEFFICIENTS OF FRICTION, CONSTANT PRESSURE = 100 Ib. per square inch ventilated bearings 
a—Experiments by Tower (Bath of lard oil) , ly + 33) 
b—From either Formula (9) or (10) Py ‘0 (13) 
gis 1860 
as follows: At a speed of 500 ft. per, ~ —E ——————— : = 
minute — 60 x 8.33 we can use both Spree Pre 
. = © 7 —_ sure 
formulas (5) and (6) in determining f; per 105 157 209 262 4 119 171 | Ib. per 
min | os 
hence, from formula (5) uu 
a 0. 00090 0 0010 0. OoO11 0. OO18 0. OO15 0 OO15 0. OO17 ‘ 
51.2 ) b 0.0009 0.0011 0.0012 0.0013 0.0015 0.0016 0.0017 ret) 
(7 
pit 32) a 0.0012 0.0014 0.0015 0.0016 0. OO1S 0.0019 0. oOOo2 
/ 21 
b 0.0012 0.0014 0.0015 0.0017 0.0018 0.0020 0.0021 11 
and from formula (6) 0.0014 0.0017 0.0020 0.0022 0 002% 0.0026 | 0.0020 
ey l 60 6 0.0016 0.0018 0.0021 0.0023 0.0025 0.0026 0. 0028 310 
(dS) 
pit 32) 0.0017 0.0020 0.0023 0.0028 0.0031 0.0034 0. 0039 0.0042 , 
i 0.0020 0.0024 0.0028 0.0031 0.0034 0.0037 0 0040 0.0042 “Uo 
Combining (7) and (8), we get: 0. 0022 0. 0027 0.0032 0.0037 0.0041 0.0050 0.0051 0. O052 
, 0 0027 0.0032 0.0037 0.0042 0.0046 0.0050 0.0053 0. 0056 Teast 
. 51.2 51.2 51.2 | 
c= ee . 0.0035 0.0042 0.0050 0.0060 0. 0067 0.0076 0.0081 0.0090 
607 60 8.33 } 300 0.0041 0.0049 0.0057 0.0064 0.0070 0.0076 0.008 0. 0086 100 
! 
C=23 — — a 
TABLE 2. COEFFICIENTS OF FRICTION, CONSTANT TEMPERATURE =90 deg.! 
Therefore, the formula for the co- Experiments by Tower (Bath of lard oil) 
. — © . h ‘rom e e ‘o a (9) o 
efficient of friction for journal rubbing _ ’—"rem cither Formula (9) or (10) hat, 


speeds below 500 ft. per minute, is as 
follows: 


fp (t — 32) 60 v (9) 


= 2.3} 


when v journal speed in feet per sec- 
ond, or 

[pt 32) = 2.3] (10) 

when pv journal speed in feet per 
minute. . 

This formula, which I have deduced 

from theoretical considerations—namely, 


that we must get the same value for the 
coefficient of friction, whether it is cal- 
culated from the formula (5), from (9) 
or (10) at a rubbing speed of 500 ft. 
per minute, is fully corroborated by the 





liable averages under practical running 
conditions. 


HEAT RADIATING CAPACITY OF BEARINGS 


The heat radiating capacity of a bear- 
ing mainly depends upon the iron masses 
contained in it and upon the surrounding 
air. If the bearing is located in a place 
where the surrounding air is easily moved 
(ventilated bearing), and if the bearing 
contains large masses of iron, we have 
the best conditions possible. On the 
other hand, if the bearing and its housing 
are of comparatively small dimensions 
and the air is “still,” the heat radiating 
capacity is at a minimum. 


and for “still-air’” bearings 
({—s§, 4. 39 
P (14) 
. 3300 
As the coefficient of friction follows 


different laws whether the rubbing speed 
is above or below 500 ft. per minute, we 
must consider this in formulas (13) 
and (14). 

For speeds above 500 ft. per minute, we 


combine (13) and (14) with (5), and 
solving for v, we get 
for ventilated bearings 
; 27142 am ff 33 
95, 3 , 15) 


for “‘still-air” bearings 
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ri. 2. CHART FOR DETERMINING FINAL BEARING TEMPERATURES AND SPECIFIC LOsSsEs 
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(¢ — 32)(¢ — to + 33)? 
168,960 
For speeds below 500 ft. per min., (13) 
and (14) are combined with (9); then 
for ventilated bearings 


v= 


(16) 





1 [| = aE 
“J (2.37) 60° 1860 ) 
(17) 


for “still-air” bearings 


: |) - 32) — (t—t + 33)? ) 
\ { 2.34 60 3300 \ 
(138) 


Equations (15), (16), (17) and (18) 
are the fundamental formulas for plot- 
ting the chart, Fig. 2, as far as the deter- 
mination of the final bearing tempera- 
ture is concerned. 

The chart also gives the specific losses 
y, namely 

=a (19) 
Hence from (5) for speeds above 500 
ft. per minute, or 8.5 ft. per second, ap- 
proximately, 


wn 
Nm 


(20) 





} ? 


ow 


t 


and from (9) for speeds below 500 ft. 
per minute, or 8.5 ft. per second, approxi- 
mately, 
} ; 39 (21) 
The total friction loss in the bearing 
is obtained from 
Y = yvid foot-pounds per second 
(22) 


or 


= pose horse power (23) 
550 

The use of the chart, Fig. 2, is now as 
follows: (a) To determine the final bear- 
ing temperature: Locate the proper valuc 
of the rubbing speed on the AA scale, 
connect this point with points N or M 
or some intermediate point on the line 
NM, according to the conditions of the 
surrounding air and the design of the 
bearing. The connecting line locates a 
point on the BB axis. Trace from here 
horizontally to the curve, giving the 
proper temperature of the room, thence 
vertically down to the temperature scale 
and read the final bearing temperature. 
(b) To determine the specific losses y: 
Here different methods must be employed, 
one for speeds above 8.5 ft. per second, 
and another for speeds below 8.5 ft. per 

second. 


Rubbing speeds above 8.5 ft. per 
second: 
From the final bearing temperature 


trace parallel to BB axis to the dotted 
curve CC, therce horizontally to the 
right to the axis D D and read the value 
of v, the specific loss. 


Rubbing speeds below 8.5 ft. per 
second: 
From the final bearing temperature 


trace parallel to the B B axis to the dotted 
curve CC, thence horizontally to the left 


MACHINIST 


AMERICAN 


to the BB axis, thus locating a point on 
this axis. Now connect this point with 
the proper value of the rubbing speed on 
the speed scale EE; the connecting line 
intersects a point on the specific loss scale 
FF, where the specific loss y is read. 
The general procedure is shown by the 
connecting lines on the chart. 


EXAMPLES OF CALCULATION 


Example 1—Design a motor bearing 
for the following given data: 
Ventilated bearing and large masses 


of iron; 
Ratio of length to diameter — 2; 
Factor of safety for preserving per- 
fect oil film — 5; 
Total load on bearing — 1700 Ib.; 
Revolutions per minute 650; 
Temperature of room 75 deg. F. 


From the chart, Fig. 1, we get the diam- 
eter d 4.5 in., approximately, hence 


from equation (2) 


l zsxd=2x45- 


then from equation | 


9 in., the length, 


be 1700 : 
42 lb. per sq.in 


P [xe 9 X 4.5 
the unit pressure, and from equation (4) 
&=-S8ps 5x 42x2 840 Lb. 
per sq.in. 
the bending stress. 
The chart, Fig. 1, 
rubbing speed 


Vv 12.7 ft. per second, nearly. 


also determines the 


Locating the rubbing speed 12.7 on the 
AA scale of the chart, Fig. 2, and pro- 
ceeding as previously explained, noting 
that the rubbing speed is above 8.5 ft. 
per second, we get the final bearing tem- 
perature 

$= 146° F., 

This is by no means an excessive tem- 
perature. The tendency’ of machinery 
builders, however, is to limit the final 
bearing temperatures to approximately 
150 deg. F.; this is very conservative. I 
quote the following from page 83 of Mr. 
Alford’s book: 


nearly. 


In practice it is necessary to design 
bearings to run at a much lower temper- 
ature than will cause damage, because of 
the requirements of the average cus- 
tomer. Such a maximum temperature is 
from 140 to 160 deg. F It is probably 
true that the average bearing could just 
as well run at a temperature of 209 
deg. F. 


In fact, the bearing oil first loses its 
lubricating qualities at a temperature 
above 250° F., approximately. Return- 
ing to our example, we get the specific 
loss y, which in this case is read on the 
DD scale 

Vv 0.451. 

Hence from (22) Y vuld 0.451 x 
127x9x 45 232 foot-pounds per 
second. 

Example 2—Given, a bearing running 
at a rubbing speed of 6.5 ft. per sec- 
ond and the conditions of a “still-air” 
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bearing with small iron masses; the chart 
of Fig. 2 must now be used according 
to the rules for speeds below 8.5 ft. per 
second. We get the final bearing tem- 
perature = 138 deg. F., and the specific 
loss on scale FF, y 0.43. 


ARTIFICIAL COOLING OF BEARINGS 


The maximum allowable final bearing 
temperature at a given room tempera- 
ture, determines the maximum speed at 
which the journal can be run without ar- 
tificial cooling; thus, in the first example, 
if 146 deg. F. is considered as the max- 
imum allowable bearing temperature, we 
cannot run this bearing at a higher speed 
than 12.7 ft. per second, without arti- 
ficially cooling the bearing. 

In the following, we shall only con- 
sider cooling by means of water; this is 
naturally the most efficient method of 
cooling bearings. 

Now if D the temperature differ- 
ence, deg. F, of the water before and 
after cooling (a practical, average value 
of D is 20 to 25 deg. F.). 


V Actual rubbing speed of jour- 
nal, feet per second; 
V, Maximum speed in feet per 


second, at which bearing can 
be run at the maximum allow- 
able temperature without 
water cooling. 

y = Specific loss in bearing, cor- 
responding to the rubbing 
speed V., and determined by 
the chart, 

then to keep the bearing at a temper 
ture corresponding to V:, we must use 
y(l,—V,) ld 


108 D (24) 


i) 
gallons of water per minute. 

Example 3—Suppose, for instance, that 
we wish to run the bearing in Example ! 
at a speed of 20 ft. per second, but that 
the maximum allowable temperature must 
be kept at 146 deg. F., then we have 

V, = 20 ft. per second; 

V. 12.7 ft. per second, 
corresponding to a temperature of 146 
deg. F. at 75 deg. F. room temperature, 
y 0.451, as previously determined (see 
Example No. 1), then, using the value D 

- 20 deg. F., we get from (24) 


0.451 (20 — 12.7) 


x 9X 4.5 
108 X 20 


O= 

Q = 0.062 gal. of water per minute. 

A very important use of the chart, Fig 
2, thus consists in the possibility of de- 
termining the limiting speed at which a 
bearing can be run without artificial cool- 
ing at a given maximum bearing temper- 
ature. If high final bearing temperatures 
are allowed, very high rubbing speeds 
may be used; in fact, the allowable 
speeds increase much faster than the cor 
responding temperatures; thus, at a final 
bearing temperature of, say, 195 deg. F.., 
and at a room temperature of 75 deg. 
F., the chart, Fig. 2, determines a limiting 
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rubbing speed of 40 ft. per second 
(against 12.7 ft. per second at 146 deg. 
F.), for a ventilated bearing and a limit- 
ing rubbing speed of 23 ft. per second 
for a “still-air” bearing. 

In determining these speeds, the chart is 
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read in the opposite direction, by starting at 
the final bearing temperature, then trac- 
ing parallel to the BB axis until the room- 
temperature curve is reached, thence hor- 
izontally to the left to the BB axis. The 
point reached on this axis is then con- 
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nected with M or N (as the case may 
be), and the connecting line intersects 
the speed axis AA at points, which give 
the maximum allowable rubbing speeds 
at the given maximum bearing temper- 
ature. 


= | 








Making “Fiat” Rear Axle Housings 


The Fiat cars are unusual in a number 
of ways, one of the remarkable features 
being that no strut or torsion rods are 
used in the rear construction, as the mak- 
ing of the drive shaft and rear axle hous- 
ings of two pieces of pressed steel elim- 
inates all need of them. 

The Fiat Co. has two factories; one, the 
parent company at Turin, Italy, and the 
other at Poughkeepsiz, N. Y. 

The rear housings are made of a spe- 
cial alloy steel and those used in this 
country are imported already formed, but 
the machining is done in the Poughkeep- 
sie plant and the various processes, as 
carried on there, will be described and 
illustrated. 


THE FIRST OPERATION 


As previously stated, the combination 


By Ethan Viall 








An unusual type of combin- 
ation rear axle and drive shaft 
housing, made of imported alloy 
steel and finished on a set of 
special fixtures and machines for 


American-built cars. 




















shaft and rear axle housing is made of 
two pieces, an upper and lower half, 
which, when bolted together, form prac- 
tically one solid piece. The first opera- 
iion, after the pieces are formed, is to 
lay them one at a time in the fixture 
shown in Fig. 1, and drill and rivet in the 


rings for holding the bearing sleeves for 
the shafts. Three rings are shown 
clamped in place at A, B and C, ready 
to be drilled. The drilling is done with 
an air drill and the rivets are headed 
over with an air hammer. 


STRAIGHTENING AND LEVELING 


Next the half housing is laid in the 
cast-iron form shown in Fig. 2, and the 
flanged edges are hammered down so as 
to take out any kinks or ruffles. They 
are then filed and tested for truth on the 
surface plate shown in Fig. 3. 

The work is now tested with a gage 
as shown in Fig. 4, and if out of line, is 
worked over until the gage will lie snugly 
in the ends. Three dowel holes are then 
drilled in the flanges, one at A and two 
through bushed holes in the bracket B. 








Fic. 1. PUTTING IN BEARING RINGS 























Fic. 3. TESTING ON SURFACE 











Fic, 6. DRILLING BOLT HOLES IN FLANGES 
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Fic. 5. GAGE FoR SAWING TO LENGTH 

















Fic. 7. GRINDING EDGES 








FOR BEARINGS 


Fic. 8. LINE-REAMING 
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These dowel holes are used as a guide in 
subsequent operations. 


CUTTING TO LENGTH 


After being straightened, the work is 
laid on a special stand and a gage laid 
on it, as shown in Fig. 5, the gage being 
located by means of the dowel holes just 
drilled. The ends of the gage indicate 
where the ends of the housing should be 
cut off and the cross-pieces A, B and C 
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bar or pilot of the reamer inserted in the 
hole of the guide. The other half is now 
laid in place and bolted on, after which 
the shaft-bearing ring is reamed out by 
hand. 


ROLLING OUT THE ENDS 


The ends of the axle housing are rolled 
to fit the brake spiders, and the end of 
the shaft housing is made to fit the nose 
piece, in the machine shown in Fig. 9. 














Fic. 9. MACHINE FOR EXPANDING ENps OF HousINGS 

















Fic. 10. ASSEMBLED REAR-AXLE UNIT 


show where the flange should be notched 
in, all of which is done with a hacksaw. 


FITTING HALVES TOGETHER 


Two halves are placed together and 
fastened by means of three small bolts 
through the dowel holes. Then the hous- 
ing is laid in the fixture shown in Fig. 6, 
and the holes in the flanges drilled with 
a wall radial drilling machine, using the 
hardened strip jig A, to guide the drill. 
The edges of the housing are next ground 
down with a flexible shaft grinder while 
the work is held as shown in Fig. 7. 


BORING AND REAMING 


The housing is now taken apart and 
the rings used to hold the ball-bearing 
cages are bored out half at a time in a 
special fixture, then the drive shaft bear- 
ing rings are line-reamed, using the 
reamer and guide A and B, Fig. 8. In 
using this combination, the guide B is 
set into the axle-bearing rings, and the 


This machine works very much on the 
principle of a flue expander. The ends of 
the housings are placed in the bearing 
brackets A, B and C, and caps like D 
and E are bolted on. The expanding rolls 
F, G and H are now run in and expanded 
by means of the handwheels. 

A rear-axle unit, assembled all but the 
wheels, is shown in Fig. 10, and gives a 
good idea of the construction. 








Lighting Fires in Cupolas* 
By A. H. STEIN 


It is a well known fact that in lighting 
up the cupola with wood, a number of 
points have to be observed; otherwise 
an unevenly lighted and settled bed will 
result. As carelessness in this regard has 
caused many a poor heat in the foundry, 
attention was naturally drawn to the use 
of oil burners to light up the coke bed 


*Abstract of paper 
American Foundrymen's 





presented before 


Assn. 
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properly and without the use of wood. 
Years of experience have proved that 
absolutely uniform results under any 
weather or foundry conditions can be 
obtained by the use of a properly con- 
structed oil burner. 

Considering the steady increase in the 
purchase price of wood, the storing and 
handling is in itself a factor worth while 
considering. It is a common practice to 
leave the cupola work entirely in the 
hands of a melter, the foundry foreman 
being occupied with other seemingly more 
important work than overseeing the 
cupola. All is well until difficulties arise, 
and in nine cases out of ten all the melt- 
ing troubles can be attributed to the bed 
of the cupola. It has been found that 
in many instances the coke bed did not 
kindle properly, leaving “dead” wood 
which will be consumed only when the 
melting is in progress, but surely causing 
an uneven settling of the coke and the 
following charges, and consequently va- 
riations in the temperature and quality 
of the molten iron will occur. 

When properly constructed burners are 
used and the few simple details, which 
consist merely in having a loose layer of 
coke directly over the sand bottom prop- 
erly distributed, are observed, a quick and 
uniform lighting is obtained, especially 
if dry coke is used for at least the first 
12 in. It is immaterial whether the oil 
burner is applied through the breast 
opening or through a specially cut hole 
either underneath the slag hole or at 
some other convenient place. Naturally 
the burner flame should strike even with 
or slightly upward over the sand bot- 
tom and in such a way that it “passes” 
through the various channels all over 
the bottom. 

Once the coke is ignited so far that 
dull red spots can be seen through the 
tuyeres, which takes, according to the 
conditions and the diameter, from 10 to 
20 min., the burner should be stopped, 
and the natural draft will do the rest. 
For the start about half of the coke-bed 
charge should be placed into the cupola, 
but always the larger pieces first. Pieces 
of coke about the size of an ordinary 
brick are most suitable for the first layer 
over the sand bottom. As soon as the 
red spots appear, the regular bed charge 
should be added, with a small quantity 
of coke left over for leveling up. The 
opening which has been used for light- 
ing can then be closed, and only the 
tuyeres which were previously closed (or 
partly closed) opened until the upper bed 
is burned suitably to receive the follow- 
ing iron and coke charges. 

As to the cost of lighting, it is found 
that up to 60 in. inside diameter of 
cupola, not more than from 3% to 2 gal. 
of oil are required. Above 60 in. in 
diameter, in the proportion of about 1 
gal. to the foot in diameter. Fuel oil 
or crude oil sells at from 2 to 4%4c., end 
kerosene from 5 to 9c. per gal. 
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An Instrument Factory Cost System 


The chief end of a cost system is to 
show what it costs to produce something. 
The object here is to present as simply 
as is consistent with such a subject, the 
cost system devised and used by the 
Spencer Lens Co., Buffalo, N. Y. 

This firm manufactures microscopes 
and their accessories, consisting of about 
3000 different parts. Each part has a 
permanent factory number, which makes 
it easy of classification, since a number 
is more limiting than a name. Police- 
man No. 361 can be only one individual 
on a given force, while Policeman Smith 
may be any one of a small army. 

A card index of these parts, consecu- 
tively arranged, is kept in the factory 
office, and another in the drafting office. 


By John O. Kraebe! * 











A system using forms that are 
sheets filed in loose-leaf binders. 
The cost of parts, groups of 
parts, assembled instruments, 
repairs, and special tools are all 


obtained in detail. 














*Cost accountant, Spencer Lens Co. 


tion necessary to order, finish and give 
out the parts, the kind and amount of 
material required, and a comparison of 


issued by the cost accountant. For this 
purpose, any form of duplicating order 
book will suffice. This firm uses a book 
containing 150 leaves, 4x7 in. 

On May 7, 1912, it was decided to make 
1000 standard pillars, factory number 
194. This is an “apparatus part,” so 
called to distinguish it from a tool or 
special part. A record of the lots made 
in the past will be found in the “appar- 
atus parts inventory” previously referred 
to. (See Fig. 1.) Turning to page 194 
in this book, we find that 1000 of these 
parts will require about 800 Ib. of 1 yy-in. 
diameter brass rod. Our order is written, 
the next vacant job number (No, 2555), 
in what may be called the “Apparatus 
Parts Ledger,” is assigned, and the trans- 
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Apparatus Parts Inventory No. “7% 
4“ gf Ors 2? 
name oreant “(Pecularck hlar fy Meta, 3, ¥2, tb r6b enetme. (ZH 
are sa oo eee eee ee ey) suppty ro we | Suey | Lene 
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ONLY Ateout .& LE ff 17 Bra S3 race Sed Maximum on Hand |. 2 Sos | / 300 
a | zac ree FESS Se ESS S SSS OSG Oe SASS CSET RETSS BONES OTS SS SSCS See ne oe ee po aaron 
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In a building where these two rooms ad- costs. This book is called the “Appar- action is recorded in the “Apparatus 


join, one index would suffice for both. 
The cost department uses a loose-leaf 
book (or books, according to the number 
of parts manufactured), in which each 
part has a page showing all the informa- 
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atus Parts Inventory.” (See Fig. 1.) 


ORIGIN OF THE SHOP ORDER 


Let us trace the cost of a representa- 
tive part from the start of its order in 
the office to its place on the shelves of 
the stockroom. The requisition for mi- 
croscopes comes from the office, where 
the amount of sales is known. In a well 
established business, however, the fac- 
tory is not dependent upon the office 
for its orders to make so many of this 
and so many of that; the stock-keeper, 
noticing the diminished stock, reports 
the fact to his superintendent, who, in 
turn, informs the cost department. The 
order for a number of the parts is then 


Parts Inventory” book. 

Now, the question arises, have we the 
800 Ib. of material on hand? Referring 
to the “Rough Stock Inventory,” Fig. 2, 
page 34, reveals the fact that on May 
7, 1912, we had only 348 Ib. of 1 -in. 
diameter brass rod on hand. The order 
clerk, informed of our need, ordered 
enough material for this and future jobs. 








Our order is not yet complete. We 
( a 
Operation | tome Job No Aruce | He | atin 
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fill out a requisition for material, omit- 
ting only the date, workman’s check 
number and the amount of material actu- 
ally used. These details will be supplied 
by the rough-stock keeper when the 
workman who begins the job presents the 
requisition shown in Fig. 3. 

An ordinary shipping tag 2x4 in., bear- 
ing the job number, name, the factory 
number of the part, and the number of 
parts ordered, accompanies the order. 
The tag is fastened to one of the parts, 
and remains with the job for identifica- 
tion until finished. 


RECORDS OF THE OPERATIONS 


The material having arrived, every- 
thing is in readiness for the job to begin. 
The foreman of the shop, in whose of- 
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individual timebooks furnish a double 
check in computing the payroll. 

After the material and labor entries 
have all been recorded in the “Apparatus 
Parts Ledger” on the sheet (Fig. 5) as- 
signed to this job, the cost is ready to 
be computed. The actual cost of ma- 
terial and labor constitutes the ‘‘Factory 
Cost.” To this we add 100 per cent. of 
the labor cost for overhead charges, such 
as rent, tool expense, office salaries, etc. 

It would be unfair to include any more 
than the actual cost of the material in the 
resulting amount, called the “Manufac- 
turing Cost,” because the expense in- 
volved in furnishing the material is little 
more than its purchase price.: The rate 
of overhead charges is ascertained from 
the annual inventory. 
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separate “Fitting Book” is kept. It cor- 
responds exactly to the “Assembling 
Book,” using the same kind of sheets 
and binder. These sheets are made*large 
enough to accommodate four lots, pro- 
viding a handy means of comparing 
costs. 


SPECIAL ORDERS, REPAIRS AND TOOLS 


Very often special orders are received 
for apparatus not in the catalog. It is 
important to know the cost of such work 
in order to set a price; or if the job 
is taken on quotation, to ascertain the 
gain or loss. For this purpose a separate 
binder and special sheets, as shown in 
Fig. 6, are provided. ; 

Almost daily, instruments of our own or 
other makes come to grief through acci- 
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fice the order is waiting to be executed, PART AND ASSEMBLY COSTS dent, and are returned to us for repairs. 


gives the requisition for material and the 
identification tag to the workman who 
is to perform the first operation. He 
in turn presents the requisition in the 


rough-stock room and receives the ma- 
terial. 
Each workman is provided with a 


smal! timebook containing 40 pages, sim- 
ilar to those shown in Fig. 4, in which 
he records each day’s work. These 
books are handed in at night to the fore- 
men, who carefully check the entries and 
sign the page. Since the factory is 
equipped with a timeclock and cards, the 


The manufacturing cost of one pillar, 
factory No. 194, is now recorded in its 
proper place in the “Apparatus Parts In- 
ventory” book. The finished-stock keep- 
er maintains a current record of the dis- 
position of all stock under his care, and 
these records are turned in to the cost 
department for balance whenever con- 
venient or desirable. 

A complete microscope is made up of 
a number of individual “apparatus parts” 
and groups of parts. A group of parts 
fitted together may sometimes be used 
on different microscopes, wherefore a 


The cost of such repair jobs is computed 
in a separate loose-leaf book. As it is 
necessary to know the cost of special 
tools made in our factory, a similar “Tool 
Job” binder is maintained to give this in- 
formation. 








The municipal council of Le Mans, 
France, at a special session, recently de- 
cided on the erection of a monument to 
the late Wilbur Wright, the American 
aviator, on the Plain of Auvours, to the 
east of the city, where Wright made his 
first flights in France. 
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Tensile Tests of Belts and Splices 


In the tests under consideration, which 
were conducted in the Materials Labora- 
tory, Department of Mechanics, Univer- 
sity of Wisconsin, four kinds of belting 
were tested: Oak-tanned leather belt- 
ing; special chrome-tanned belting; Bal- 
ata and stitched canvas belting. 

Oak-tanned Belting—This was an or- 
dinary good grade of leather belting. It 
was uniform in quality and was of good 
“back leather.” This belting was 4 in. 
wide and of normal thickness, about 0.2 
to 0.25 inches. 

Special Chrome-tanned Belting—This 
special tanning process is calculated to 
preserve the fibrous structure of the 


By A. H. Miller 


A report of some tests recently 
made at the University of Wis- 
consin, to determine the 
strengths and stretching pro- 
perties of four general kinds of 
belting, also the strength and 
tensile efficiency of several kinds 
of splices in each of these belt- 
ings. 





























of this leather were also furnished and 
these were used in making up splices in 
all the four kinds of belting, so as to 














Fic. 1. BELT-TESTING APPARATUS 
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leather, which the workers of it claim 
is lost to a large extent in the oak-tan- 
ning process. The exact process by 
which this belt was produced is guarded 
by patent rights and is more or less 
secret. It is supposed to be especially 
efficient in producing a tough, long-lived 
belt. It has a black color instead of the 
ordinary russet or golden color of oak- 
tanned leather, or the green color of or- 
dinary chrome leather. 

The width and thickness were about the 
same as the oak-tanned belt, 0.2 to 0.25 
in. This belt is advertised as being 
water-, steam- and oil-proof below tem- 
peratures of 212 deg. F. Lacing thongs 





2. THE TEST SPECIMENS 





make possible a comparison between 
them and the ordinary calf-skin lacing 
thong. 


Balata Belting—This product is made 
by treating a woven canvas body with 
Balata gum. This gum is found in the 
French and Dutch Guianas, South Amer- 
ica. The body of the belt is im- 
pregnated and covered with this gum, 
the result being a belt supposedly very 


tough and waterproof. The sample 
tested was three-ply, which is sold as the 
equal of a single oak-tanned belt in 
strength. 


Canvas Belting—This was an ordinary 
4-in., fourply, stitched canvas belting. A 
more detailed description seems unneces- 
sary, as all users of belting are famil- 
iar with the nature and general prop- 
erties of this class of belting. 


APPARATUS 


a problem presented it- 
was first considered 


Somewhat of 
self when the 
as to just what would be the best method 
of holding the specimen to be tested, so 
1s to exclude any extra set up 
hy the holding device, which might cause 
rupture at a load lower than the real 
strength of the sample. Several methods 
discarded unsuitable for this 
reason. The device here described was, 
however, looked upon as overcoming this 
difficulty possible. 

It consists of the two pulleys B, Fig. 
1, 6 in. in diameter, and with 6-in. 


test 


stresses 


were as 


as nearly as 
face, 
supported in the yoke A by a steel axle 
pin 1 in. in diameter. This yoke, or 
fork, is constructed that the shank 
can be held in the grips of the testing 
machine, as would the ordinary steel test 
specimen. The pulleys are cored and 
cast with walls about 1 in. thick through- 
out. The pins P, hold the pulleys rigidly 
in the yoke. They are in. in diameter 
and extend only through the walls of the 
pulley on either side. 

The pin marked A extends through the 
pulley and both leaves of the yoke. The 
voke is of steel in. thick, and 3 in. 
wide. In the shank the width is reduced 


so 





| 
Canvas Belting Oak-tanned Belting | Chrome Belting Balata Belting 
Total load | Total load | Total load Total load 
in Ib Stretch in. | in Ib. tepsomere te | in Ib Stretch ir in Ib Stretch ir 
_ } SSS eee — 
680 } 0.1 970 0.1 | BO 0.1 180 0.1 
1400 | 0.2 1280 0.2 950 | 0.2 | 7OO 0.2 
2530 0.3 | 1750 0.3 1400 0.3 | 1250 0.3 
Ult. 5630 | 2190 0.4 1900 04 1800 04 
272) 0.5 Ult. 4800 2150 0.5 
Ult. 4000 2800 0.6 
Ult. 4470 
1000 0.1 670 0.1 0.1 370 0.1 
1500 0.2 1050 0.2 SO 0.2 940 0.2 
2000 0.3 1532 0.3 890 0.3 1900 0.38 
3000 | 0.4 2050 0.4 1400 0.4 2150 0.4 
Ult. 5500 2545 0.5 1730 O.5 Ult. 4600 
2840 0.6 2070 0.6 ? 
| Ult. 3300 2400 0.7 
} Ult. 5530 
TABLE I LOAD-STRETCH DATA FULL SECTION BELT TEST 
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to 2'4 in., so that the apparatus can be 
more easily caught in the grips of the 
testing machine. 

The method of holding the device in 
the machine and the specimen to be 
ested in place, are shown in Fig. 5. The 


gage length of the specimen falls be- 
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first. In these tests the ultimate load 
was taken and also a set of readings of 
elongation and corresponding loads. The 
increment of elongation was 0.1 in. on a 
gage length of 4 in. The specimen was 
rigged up in the machine and a small 
load (not over 200 Ib.) applied. 




















Fic. 3. THe TEST SPECIMENS 
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Fic. 4. StreTcH Loap Curves For 4-IN. BELTING—-GAGE LENGTH, 4 IN. 
tween the points of tangency A. When a The gage length of 4 in. was then 


solid section of belt was under test, this 


gage length was taken as 4 in. When a 
splice was under test, care was taken 


to have the entire splice come between 
the points of tangency. 

As shown, the belt lapped the pulley 
about 240 deg., being held to the pulley 
by the two machinery-steel clamps B, 
and the bolts C. No trouble was exper- 
ienced in holding the specimen by this 
gripping device and the strongest of the 
solid sections were tested to destruction 
without slipping over the pulleys. 


TESTS 


Two specimens (solid section) of each 
of the four kinds of belting were tested 


The machine head was run 
at a speed of 4 in. per minute continu- 
ously, and the loads corresponding to 
stretches of 0.1, 0.2, 0.3, etc., were read 


marked off. 


Kind of splice Oak-tanned 
leather 
Factory-glued No. 9 Fig. 3 
Shop-glued No. 8 Fig. 3 
Glued None 
Machine wire No. 10 Fig. 3 
Hand wire No. 13 Fig. 3! 


Single laced 
Colt skin lace 


= 


These splices were tested but are not shown on Fi 
for the reasons given later 
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off. The stretch was read by means of 
a steel rule held on the gaged length. 
The data from this set of tests are shown 
in Table 1. Curves showing the rela- 
tion between the stretch and load are 
shown on the chart, Fig. 4. 
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Fic. 5. TESTING DEVICE AND SPECIMEN 


table, were tested. Here only the break- 
ing load and the method of failure were 
observed. 

Factory-glued Splices—These splices 
having been made in the belt at the fac- 
tory, | am not familiar with the kind of 
glue used nor the exact method of mak- 
ing the splice. 

Shop-glued Splices—These _ splices 
were made at the University machine 
shops. The ends to be glued were skived 
down over the length of the lap. Le 
Page’s glue was used and pressure ap- 
plied to the splice until it had become 
dry. 

Sewed Splice—The method of making 
these splices is shown quite clearly in 
Fig. 3, Nos. 19 and 23. In No. 23, or 
the Balata belt, it became necessary, 
since this is a threeply belt, to use a join’ 
with a twoply lap on one end and a one- 


ply on the other. This splice could, 
therefore, develop but one-third the 
strength of the full section. 
Machine Wire—These splices were 
*hrome leather Canvas Balata 
No. 4 Fig 3 None None 
No I Fig. 3 None None 
None No. 3 Fig. 2 No. 23 Fig. 3 
: No. 19 Fig. 3 
No. 6 Fig. 3 No. 17 Fig. 3 No. 27 Fig. 3 
No. 5 Fig. 2 No. 6 Fig. 2 
No. 3 Fig. 3 No. 16 Fie. 3 No. 24 Fig. 3 
ig 7 No 25 Fig 3 


Single laced chrome leather No. 14 Fig. 3. | Similar failure te] No. 21 Fig. 3 No. 28 Fig. 3 
mill splice 
Alligator pat. splice No. 11 Fig.3 | No.7 Fig. 3 No. 15 Fig. 3 No. 26 Fig. 3 
Mill splice chrome leather No. 2 Fig. 3 | 
TABLE 2—-SHOWING SPLICES TESTED 
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made with the “Peerless” wire-lacing ma- 
chine. They are made to receive either 
metal or rawhide pins. Both kinds of 
pins were used, with very little difference 
in results. 

Alligator Splice—This is a patente 
metal splice which is fastened into the 
belt by interlocking hooked jaws. It is 
made to receive either metal or rawhide 
pins. 

Most of the broken sections are shown 
in Fig. 3. They are cut from the speci- 
mens after failure, mounted on canvas 
and photographed. It will be noticed 
that there appears in this group but one 
calf-skin laced splice. This is due to the 
fact that for this style of lacing in all 
helts the lacing thong proved weaker than 
the belt in all cases except one, and, 
therefore, the holes in the belt remaining 
unharmed were again used in making up 
similar splices with chrome-leather 
thongs. The exception noted occurred 
in the case of the Balata belting; this 
broken splice is shown in Fig. 3, No. 285. 

The results of the entire series of tests 
have been tabulated in Table 3, which 
needs little. explanation. The percent- 
age of efficiency equals the load at which 
the splice broke, divided by the average 
ultimate strength of the same belt in solid 
section x 100. 


CONCLUSIONS 


It has been the aim in the prepara- 
tion of this report to so present the data 
that careful study would place all the 
facts before the reader and allow him 
to draw his own conclusions. A few re- 
marks may, however, not be amiss. It 
is freely admitted that a high tensile 
strength in either the solid sections or 
in the splices tested does not necessarily 
indicate high serviceability. No claim of 
superiority could, therefore, be made, 
based on these results, unless they were 
properly supplemented by further tests to 
bring out service records under actual 
running conditions. 

It will be noticed from the results that 
chrome-tanned belting in all cases proved 
to be of higher strength than oak-tanned. 
It is also more pliable and stretches far 
more easily than does oak-tanned belting 
The chrome-leather lacing shows a con- 
siderably higher strength than ordinary 
rawhide or calf-skin lacing, and from a 
study of the results and from observa- 
tion of its behavior, it seems apparent 
that it develops’ greater 
strength when used in splices. The 
Balata belting, while of high strength 
seems to be quite weak in its resistance 


serviceable 


to the tearing out of lace holes. 

The canvas belting is shown as having 
the highest strength, but it stretches less 
freely than any of the others. For vari- 
able loads a resilient belt is generally 
considered desirable, and in this con- 
nection the above feature of the test may 
prove interesting. 
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A Shop Oil Distributing System 


Some three years ago the National- 
Acme Manufacturing Co., Cleveland, 
Ohio, believed that an improvement could 
be made in the method of handling and 
distributing oil. It was desired to do 
away with the ordinary oil barrel, the 
emptying from barrels into pails or tanks, 
and the haulage of trucks loaded with 
these containers to the elevators and 
through the shop passageways. In the 
business of producing screw-machine prod- 
ucts, large quantities of oil are of 
necessity used. 

As the result of an investigation into 
the possibilities of improvement, a com- 
plete oil storage, handling and distributing 
system was installed. The decided ad- 
vantages from its use are perhaps best 
shown by stating that a similar system 


was recently installed in the Montreal 
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Special Correspondence 








A machine shop system that 
has reduced labor and waste in 
oil handling and has appreciably 
improved the quality of the used 


oil. 




















DISTRIBUTING PUMPS 


Throughout the shop departments are 
eight pumping stations having a total of 
13 pumps. The second one at a number 
of these stations is for paraffin oil. Fig. 
3 shows a typical arrangement of one of 


these stations. Some of the pumps are 
more than 150 ft. away from the supply 
tank, and there is a difference in height 
above the tank of from a few feet to four 
stories. All are self-gaging and can be 
set to give from a pint to a gallon of oil 
per stroke. The aith in each department 
has been to have a pump close at hand 
for instant use. 

The distribution is directly from the 
used oil tank in the storage vault. When a 
fresh supply is needed for any machine, 
whatever is required is pumped into a 
pail, if it is a small amount, or into a 
tank, if a large amount. Fig. 4 shows one 
of these tanks alongside a machine. It 
will be noticed that it is mounted on 
wheels. This method does away with 


transporting oil on elevators and through- 
out the plant in general. 


This fact has 











Fic. 1 


plant of the firm. Both equipments were 
made by S. L. Bowser & Co., Fort Wayne, 
Indiana. 


THE MAIN STORAGE TANKS 


The main storage tanks are contained 
in a concrete and brick vault built un- 
derground and lying between two main 
wingsof the manufacturing building. They 
are one 10,000-gal. reservoir for new oil; 
two 3000-gal. tanks for used oil, and a 
smaller tank of 1500-gal. capacity for 
paraffin oil used in brass cutting. The 
tanks for new and paraffin oil are ar- 
ranged to be filled from tank cars lying 
on a spur track above, or from tank 
wagons or barrels. Figs. 1 and 2 show 
the interior of the tankroom and the 
tanks. In Fig. 2 can be seen the tell- 
tales on the ends of the tank indicating 
the amount of the contents. Before un- 
loading from a tank car the temperature 
of the oil is always taken. 














Fic. 3. ARRANGEMENT OF PUMPS IN A 
DEPARTMENT 


MANUFACTURING 
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reduced waste in addition to freeing aisles 
and elevators for other uses. 


CLEANING THE USED OIL 


Most of the oil is carried away from 
the machines on the work and chips. The 
work is drained and the chips are run 
through a centrifugal machine to reclaim 
this oil. It is then allowed to run back 
by gravity inte the large steam-heated 
settling tanks in the basement. 

These have a cone-shaped bottom al- 
lowing the sediment to settle, see Fig. 5. 
Here the oil is allowed to cool, after 
which it is heated to 220 deg. F. for the 
purpose of sterilization before being 
pumped into the supply tanks. This pro- 
cess cleans the oil and renders it sani- 
tary and more pleasant for use. 

The sediment is removed from the 
tanks every few days by pumping out 
about 30 gal. of oil from the bottom. 
At frequent intervals the oil is tested 
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before it leaves the final one of the bank 
of settling tanks to determine its clean- 
ness and clearness. This is done by run- 
ning a thin sheet of the oil from a test 
tube over a piete of clean glass. The 
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oil is being used from the others. The 
new oil is run from the large storage 
tanks into the used oil tanks periodically 
for the.purpose of “make-up” and to keep 
a supply up to the requirements of qual- 
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the shop from barrels, tanks, and the like. 
The storage tanks themselves being un- 
derground, are out of the way and the 
space over them is available for trucking 
and the loading and unloading of ma- 











Fic. 4. FILLING THE PAN OF A MACHINE 


temaining impurities and sediments are 
at once detected. 
The supply tanks themselves are pe- 


riodically drawn off and_ thoroughly 
cleaned. The method is to shut off 
one, clean it, and allow it to fill while 


ity and quantity. The settling tanks have 
a capacity of about 1000 gal. per day, 
and at present are used nearly to their 
limit. 

One of the advantages of the system as 
installed is the freeing of floor space in 





Fic. 5. THE SETTLING TANKS FOR USED OIL 


terial. The pumps are placed in corners, 
that is, in spaces which could not be used 
for setting producing machines. The set- 
tling tanks are the only part of the ap- 
paratus occupying any amount of shop 
and are in the basement. 


space, these 








Design of Dust Collecting Systems 


In the majority of the states where 
manufacturing is carried on to any ex- 
tent, laws have been passed compelling 
the manufacturer to equip grinding and 
polishing departments with a suitable sys- 
tem for carrying away the dust. The dif- 
ferent state laws vary greatly as to what 
constitutes an effective dust-collecting 
system; some are very rigid, while others 
are quite liberal. 

This 


legislation is good, for 
eral reasons. In the first place it pro- 
tects the workman’s health. The re- 
moval of dust froin any manufacturing 
plant affords better fire protection. It 
Saves quite an amount of material in 
cases where brass, copper, nickel, or 
other comparatively valuable metals are 
ground or polished. It is a fact that in 
many cases where dust-collecting systems 
have been installed, enough metal has 
been saved in the course of a few years 
to offset the cost of the installation. 


sev- 


DustT-COLLECTING Hoop 


The first point to consider in any dust- 
collecting system is the design of the 
hood that covers the wheel. Fig. 1 1il- 
lustrates an effective hood made by the 
B. F. Sturtevant Co., Hyde Park, Mass. 
The lower part of the hood forms a re- 


By F. B. Jacobs 








A consideration, in the order 
of importance, of the various 
units that enter into the con- 
struction of dust-collecting ex- 
haust systems. 

Aside from the all-important 
function of protecting the health 
of the workman, such installa- 
tions reduce fire risks, and fre- 
quently pay for themselves in a 
short time through the recovery 
of metal. 




















ceptacle for containing the heavier part 
of the metal removed from the work, and 
is provided with a swing clean-out gate. 
It is important to collect as much metal 
and abrasive as possible in the hood, as 
this saves wear on the piping, fan, and 
collector. By referring to Fig. 2 it is 
seen that the hood in question is hinged 
on one side to facilitate the removal of 
the wheel as occasion requires. 

The size of the branch pipes connected 
to the heods is determined by the size of 
the wheels used. The following table 
gives the general rules as recommended 


by the Sturtevant These are 
general and open to modification in cases 


of special or wide-faced wheels. 


company. 


Pipe sizes Wheel 


The elbows used in connecting the 
branch pipes with the main pipe collars 
are generally made in 4 sections for 45- 
deg. elbows as shown in Fig. 3. This 
design allows a comparatively smooth in- 
terior, thus reducing friction to a mini- 
mum. As a further means of reducing 
friction the radii of all elbows should at 
least equal the diameter of the pipe, and 
should exceed this when it is practical 
to have them do so. 

The collars that connect the branch 
pipes with the main pipe should inter- 
sect at an angle of 45 deg., or less, when 
measured from the center line of the main 
pipe. A greater angle than this creates 
unnecessary friction, which impairs the 
effectiveness of the system, and throws 
an uncalled-for load on the fan. 

LOCATION OF PIPES 


The main pipes should be placed on the 
floor or between the ceiling and floor 
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Dust 


when possible. By referring to Fig. 4, 
which is a plan and end elevation of an 
exhaust system installed in a manufact- 
uring plant, it is seen that the area of the 
main pipe increases for every two branch 
pipes added. This is essential in main- 
taining a uniform draft. 

Without doubt the ideal main pipe 
would be one having a constant taper 
from end to end. Such a pipe, however, 
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SYSTEM 


Fic. 4. Layout OF 
would not be practical to construct, and 
would be unnecessarily expensive. The 
general rule, which by the way is some- 
times open to change, is to have the main 
pipe sections 25 per cent. larger than the 


Hoop 


sum of the openings that lead to it. Thus 
in Fig. 4 the section marked A should be 
25 per cent. larger than the combined 
areas of the two branch pipes opening 
into it. Section B should be 25 per cent. 
larger than the combined areas of its 
branch pipes, plus the area of section A, 
and so on. From this it is seen that 
there is always a 25 per cent. increase to 
insure cutting down the air resistance to 
a minimum. 

The joints in the main pipe should be 
formed as shown in Fig. 5, the straight 
line always being at the lowest point. 
This is important as it helps to keep the 
pipe free from obstructions. 


THE CLEAN-OUT AND FAN 


A clean-out should be placed in every 
section of the main pipe, also at every 
This should be as near airtight 
as posible. Fig. 6 illustrates the type of 
clean-out used for this purpose. It con- 
sists simply of a slide conforming to the 
curve of the pipe. The length of the 
slide should be twice its width to avoid 
cramping. 

A cap clean-out as shown in Fig. 7 
should always be located at the end of 
the main pipe. This type of clean-out 
is sometimes seen in main pipes. This, 
however, is poor practice as it has a tend- 
ency to interrupt the free passage and 
force of the draft, thus forming a pocket 
where obstructions collect. 


elbow. 


THE 


In exhaust systems, for removing dust 
from grinding and polishing wheels, it is 
the generally accepted practice to place 
the fan between the work and the dust 
collector. In some cases, however, the 
collector is located between the work 
and the fan. Sometimes two collectors 
are used, one on the intake and one on 
the exhaust side. 


FAN 
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Where it is practicable to do so, the 
fan should be placed reasonably near the 
work, to avoid a long intake pipe. It 
should also be near the ceiling to avoid 
taking up valuable floor space. 

The size and speed of the fan deter- 
mine the velocity of the draft, which 
should be sufficient to raise a column of 
water 1'2 to 2 in. in a U-shaped tube ar 
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Fic. 3. A FouR-SECTION 








ELBow 


the point of weakest suction, which is 
farthest away from the fan. The amount 
of suction stipulated in some of the re- 
cently-passed state laws is in excess of 
these figures, although the suction above 
stated in sufficient for the exhaust sys- 
tems in question. 

Exhaust systems, as applied to grinding 
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ce ccacnat . 
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F1IG.7 
A Cap Clean Out 
DETAILS OF PIPING 


and polishing wheels, are designed to 
carry away the dust, and to collect and 
deposit it at a convenient point. The col- 
lector is usually placed out of doors, but 
it should be within a reasonable distance 
of the fan to avoid a long exhaust pipe. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 














Punch and Die for Burner 


Tube 


We had to drill a seamless steel tube, 
with 10 holes on each side, with a No. 


punch holder %& in. apart. After punch- 
ing the tube and taking it off, a %-in. 
Piece of flat steel was inserted in the 
opening between the punch holder and 
punch pad and the punch brought down, 


Drill End Lengths 


It is often necessary in designing brass 
castings to allow for drilling to a certain 
depth. This requires care on the drafts- 





man’s part, because of the certain thick- 


44 drill. The tube was used for a burner. which pushed the chips away. 
This made a slow and expensive job on New York, N. Y. M. GOLDBERG. sas oF Gar a es ak the 
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eee se ak rT ” lil c pressure. Often the end of the drill 


goes into the metal A at the bottom, thus 
decreasing the general thickness figured 
for throughout the design. 
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THE PuNCH, BOLSTER AND DIE In order to secure the proper metal 
account of the drill breakage. The size 
° as 4 3 ; si . r C in Gage C in Cage C in 
os the tubing Sota 2 in. outside diamete: P Dia © nearest No Dia Cc nearest No Dia Cc nearest 
% in, inside diameter. To overcome this a Ps a 
difficulty a punch and die were designed i 0.60086 a 1 0.2280 0.06850 " 11 0.0960 0.02884 ‘ 
i ri . 1H 0. 58208 # 2 0.2210 0.06640 b, 42 0.0935 0.02809 i 
in the following manner: if 0 56331 ~ 3 | 0 2130 0.06400 vy 43 0.0890 0.02674 rs 
The die A was rough turned, then an- ik 0.54453 Hy $ | 0.2090 | 0.06279 dy 44 0.0860 0.02584 4s 
: : 1} 9.52576 eI 5 0.2055 | 0.06174 is 15 0.0820 0.02464 ty 
nealed and another small chip turned off. 1K 0.50698 ; 6 0.2040 | 0.06129 Ay 16 0.0810 0.02433 4 
. : . 1: 0. 48820 ii 7 0.2010 | 0.06039 i, 47 0.0785 0.02358 A 
Ther B was turned to a size equal to the i% | 0.46042 if & | 0 1990 | 0.05979 a iS 0.0760 0.02283 rs 
outside diameter of the tube plus 0.0025 1} 0. 45065 Hy 9 0.1960 0.05888 i 19 = 0.0730 0.02193 ts 
° . ly 0.43187 is 10 0.1935 0.05813 14s 70 0.0700 0.02103 
in. Next the die shoe C was shaped 1, 0.41309 H 0.1910 0.05738 ts 51 = 0.0670 | 0.02013 5 
and the groove D was milled the same - |ooa, FF Tee abe — |\eemsleam| * 
size as the outside diameter of the 1 0.35676 2 14 0.1820 0.05468 We 4 0.0550 | 0 01652 & 
ate 1} 0.33798 1} l 0.1800 0.05408 A Wr) 0 0520 0.01562 a 
° ly 0.31931 i 16 0.1770 | 0.05318 i‘ Bu 0.0465 | 0.01397 “a 
By clamping the die A to the shoe at 'y [ovis | # | is | o:t003 | 0.05002 & | 38 | 0:0820| 001202 
C, the pin-hole E was drilled and the i 0.28165 Ys 9 | 0 1680 0.08087 a 59 0.0810 0 01333 di 
F , . ; 0. 27226 20 0.1610 | 0.04837 es 60 ).0400 | 0.01202 ea 
shoe and die pinned together. The strip- : 0. 26288 i 21 +=«0.1590 | 0.04777 a 61 | 0.0390 | 0.01172 es 
4} 0.25349 , 22 0.1570 0.04717 nyt 62 0.0380 0.01142 A 
per was then removed, and a small flat i} 0 24410 i 23 | 0 1540 | 0.04627 r 63 | 0.0370 | 0.01112 “ 
was milled on the top of die A and the Ho | 0.23471) 24 | 0.1520 | 0.04567 | SS |e olson! | ©& 
lai 2 : 0. 22532 ¥5 25 0.1495 | 0.04491 a 65 0.0350 | 0.01052 Py 
holes F laid out, drilled and taper iy 0.21593 Ms 26 | 0.1470 | 0.04416 a 66 =| 0.0330 | 0.00991 a 
; . te 0. 20655 }; 27 0.1440 | 0.04326 a 67 0.0320 | 0.00961 & 
reamed. The die A was hardened and i 0 19716 i} 23 | 01405 | 0 04221 ) 68 | 0.0310 | 0.00931 ny 
ground for the tube to go on freely. The 0.18777 re 29 0.1360 0.04086 a 69 | 0.02925) 0.00879 rm 
: ost i 0.17838 3 30 0.1285 0.032961 A 70 0.0280 | 0.00841 & 
punch was made in the usual way, the * 0. 16900 hi 31 | 0.1200 | 0.03605 : 71 §0.0260 0.00781 A, 
. i 0. 15960 ’, 32 0.1160 0.08485 1, 72 0.0250 0.00751 a 
holes transferred from the die to the i 0. 15022 ; 33. «0.1130 | 0.03395 73 | 0.0240 0.00721 Ps 
stri i} 0. 14083 ; 34 0 0.03335 M 74 0.0225 0.00676 Pe 
stripper and then to the punch pad. 7 iScuel % 3 |e ime |oeue| & 75 | 0.0210 0.00631 
When punching the tube it was found i} 0. 12205 i 36 © «0.1065 0.03200 a5 76 = 0.0200 0.00601 a 
: 2 . ; 0.11266 a 37 0.1040 | 0.03124 1, 77 0.0180 0.00541 A, 
that the chips were so light that they ij 0.10327 a 38 | 0 1015 | 0.03049 s 78 0.0160 | 0.00481 : 
would no fa l $ s ® . 0.09388 4 39 0. 0995 0.02989 A, 79 0.0145 0.00436 
. t ] through the die, thus clog * | 0.08450 2 10 0.0980 | 0.02044 * a”) 0.0135 | 0.00406 
ging it up and making it hard to remove ‘ | 0.07511 a 
7 0.06572 i 
the tube and put another on. To remedy i 0.05633 
this, we made a spring punch pad, which P | OSes A 
worked on the guide pins G, which were : 0 02817 . | 
hardened and ground, and were a sliding s 0 O0nse 
’ a 0.00939 a | 
fit in the cast-iron punch holder. The SS oe | ES 
springs H were put in the cast-iron DRILL END LENGTHS 


punch holder to keep the punch pad and. = 
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thickness, one has to figure from the end 
of the full diameter of the drill to the 
point and deduct this from the dimension 
B. The table gives the dimension C for 
usual sizes of drills. The angle of the 
lip is the same as given in the “AMERICAN 
MACHINIST Handbook,” and, although 
some practice calls for 60 deg., the differ- 
ence is so small that the thickness 
would vary only about 0.001 in. from 
dimension C in the table. Draftsmen and 
checkers will find this a handy table when 
they have work of this kind. 
JosePpH H. CHEETHAM. 
Cincinnati, Ohio. 








Punch With Rotary Table 
and Guard 


The ordinary punch has mutilated 
many fingers. As a consequence, several 
schemes have been tried with a view to 
putting an end to the trouble. The spe- 
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the machine. As the dies pass round, the 
work is fed piece by piece. 

The circular motion is obtained by the 
star-wheel C actuated through gearing 
from the crankshaft. The one-arm lever 
D rotates the table E, carrying the dies 
A one-sixth of a turn for every turn of 
the crankshaft, and this occurs on the 
upward stroke of the punch. The table 
F is located by a spring plunger F fitting 
into the angular notches in the table. 
The notches have their outer corners 
rounded to ease the motion. In order to 
prevent the operator getting his hands 
close up to the punch, the guard B was 
fitted after the machine was put into 
operation. The openings B are provided 
to allow the dies and work to pass 
through to the punching position and out 
again. 

The driving pulley H is provided with 
2 safety pin, which is designed to yield 
if the work gets into some wrong position, 
or if the tools go wrong from any cause. 






































rié. 2 
PUNCH WITH ROTARY TABLE AND GUARD 


cial machines shown by Figs. 1 and 2 
were designed with this point in mind. 
Referring to Figs. 1 and 2, respectively, 
the side elevation and section, it will be 
noticed that the work is no longer fed 
‘inder the punch, but onto any one of 
the circular dies A lying outside the 
sheet-metal guard B, fixed to the body of 








The dies A as they pass in turn under the 
punch, are supported by a hardened-steel 
hlock K; both this and the dies have the 
corners of the faces which make contact, 
slightly rounded so as not to impede the 
rotation. The punches P are held in a 
holder L. No adjustment for wear in 
the slides is provided, as the work done 
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does not necessitate perfect accuracy; 
but for ordinary light punching with 
cylindrical punches these could be made 
with eccentric shank and the dies made 
with their holes eccentric to their per- 
ipheries. Some means would then have 
to be provided to fix the dies in position, 
say by setscrews through the outer edge 
of the table. 


Manchester, England. D. ENDRCN. 








Locking Device for Truck 
Wheels 


The line engraving shows a simple 
locking device for wheels on shop trucks. 
It is used in place of the wooden wedge 
to prevent movement of the truck while 
loading or unloading. Now that most 
shop trucks are fitted with roller bearings 
the device has been found very handy 
and serviceable. 

The axle A is nonrotating and is se- 
cured to the truck frame B. On the outer 





DEVICE FOR TRUCK 
WHEELS 


SIMPLE LOCKING 


end of the journal a collar C with jaw is 
fixed to the axle with a taper pin. A link, 
D, fits into the jaw and fulcrums around 
a pin. The other end of the link engages 
into the grooves E, cast in the wheel boss. 
Eight grooves are shown so that locking 
may be obtained in various positions of 
the wheel. The hole at the end of the 
link serves as a finger catch for disen- 
gaging, and the link is then swung clear. 
A W. ROBERTSON. 
Montreal, Canada. 








Among the almost daily crop of alumi- 
num solders the following formula is 
reported to give satisfactory results: 
Aluminum, 15.5 per cent.; antimony, 7 
per cent.; bismuth, 9 per cent.; vanadium, 
0.25 per cent.; magnesium, 2.25 per cent.; 
tin, 66 per cent. In preparing the alloy 
the vanadium is placed in a covered 
graphite crucible. When it is melted, the 
correct amounts of bismuth, aluminum, 
antimony, and magnesium are added in 
the order given, and covered with char- 
coal powder to exclude the air. As each 
metal is added the mixture is stirred thor- 
oughly, and when the mixture is molten 
and mixed the tin is added. When all 
metals are thoroughly melted and mixed, ‘ 
the mixture is skimmed and poured into 
suitable molds. Joints soldered with this 
mixture have held in a thoroughly satis- 
factory manner. 
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Discussion of Previous Question 


Referring to letters and articles previously published 

















Angle Cutting Dies 


On page 238, H. Montgomery describes 
an angle die, undoubtedly used for light 
work, which recalls our own experiences 
with angle dies. 

It would be impossible to use as light a 
die as the one mentioned in the article, 
as our work, the cutting of 34-, 1- and 


1'4-in. steel angles % in. thick, would 

















Cutting--> | 
Edge \ 
— 
»” 
, —j{# — ° 
| ec | £904 
Mn ~~ 
- ° ° 
Cutting ---- . Is Bevel 
| Edge a 2» | 


y 
7 


Fic. 1. OPERATION OF ANGLE-CUTTING 
DIES 














age. The blade is beveled 10 deg. more 
on each side than the 90-deg. angle; this 
allows it to begin cutting at the outside 
edge of the flanges, gradually cutting 
toward the heel until the whole angle is 
sheared. This greatly relieves the strain 
on both dies and angles. 

Two dies are set in a standard die bed, 
leaving the width of the punch blade be- 
tween them. The dies being made to a 
90-deg. angle allow the angles to lie 
snugly in place, and the bearing on either 
side of the shearing point removes any 
possibility of buckling or jamming. The 
edges A, Fig. 3, are beveled the same as 
the die shown in Fig. 1, 1% deg. ground 
off. This allows the *{ in. of scrap to 
drop through the dies, which are securely 
held in place by means of the setscrews 
shown. The arrangement of these screws 
is worthy of note, especially on the ends. 
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prove disastrous to such a construction. 
Furthermore, we could not relieve the 
cutting edges of fhe die, as then only one 
side of the blocks could be used. 

Our first experiments with this style 
of die are shown in Fig. 1, two plain 45- 
deg. angle blocks being used. One is 
advanced ahead of the other as shown. 
This type of die depends wholly upon 
a blanking out, taking the whole blow 
at once. This was not satisfactory, as it 
wedged, jammed and buckled the angles. 

The second attempt was inverting the 
dies shown in Fig. 1. This meant taking 
the blow as more of a shearing cut, and 
being taken from the heel of the angle, 
it worked more satisfactorily but still 
wedged and buckled. 

In Figs. 2 and 3 are shown the success- 
ful dies and punch. The construction is 
plainly shown. The punch is merely a 
bevel blade set between two strips, which 
makes its removal easy in case of break- 


In gaging for length on the angles to be 


cut, allowance is made for the in. of 
scrap. 
New Britain, Conn. J. M. HENRY. 








Erratum 
On page 483, third column, six lines 
from the bottom in the article, “Design 
of Vertical Drilling Machines—II,” a mis- 
take occurred in the drill speed. The for- 

mula should read 
12V! 
dr 


N! 








The Cost of Selling Machine 
Tools 


The conditions stated in Mr. Godfrey’s 
article on the cost of selling machine 
tools, which appeared on page 353, might 
strike the average reader as being some- 
what exaggerated but from my own ex- 
perience as a salesman | am sorry to state 


that conditions of this nature are not un- 
common and add greatly to the cost of 
selling not only machine tools, but any 
line of shop specialties. 

That it pays to advertise is a true say- 
ing, and the progressive salesman who 
knows his line thoroughly is one of the 
best advertisements that the manufact- 
urer has. To obtain a satisfactory inter- 
view with the purchasing agent is, of 
course, necessary, for, no matter how well 
the salesman is versed in the technicali- 
ties of his line, his knowledge is of little 
value unless given a fair and courteous 
interview. When we stop to consider that 
salesmen as a class are well paid be- 
sides running up high expense accounts, 
it is readily seen that every hour spent 
sitting on a bench in the outer office wait- 
ing to see “the powers that be” adds ma- 
terially to the cost of goods to the con- 
sumer. 

Mechanical engineers without a doubt 
make the most successful purchasin 
agents. Owing to their college trainin 
they are courteous and willing to listen 
to a fair argument no matter if they are 
busy, and their broad technical trainin) 
enables them to understand in an intelli- 
gent manner what the salesman is driv- 
ingat. Unfortunately all purchasing agents 
are not engineers. As a rule they have 
received an office training alone, and for 
this reason are inclined to be somewhat 
narrow-minded and indifferent as to what 
constitutes good manners in business re- 
lations. It is probably a purchasing agent 
of this kind that the salesman referred to 
in Mr. Godfrey’s article ran up against. 


EFFECT OF LOCALITY 


The locality in which the salesman is 
working has a lot to do with the kind of a 
reception he receives. When working in 
large cities that are overrun with jobbing- 
house representatives it is almost im- 
possible to obtain a fair interview. The 
purchasing agent is kept busy from morn- 
ing until night juggling discounts with 
this class of would-be salesmen, or in 
telling them that he is “not in the mar- 
ket,” and naturally be gets into the habit 
of treating all salesmen alike regardless 
of who they are or whom they represent. 

Again some purchasing agents turn 
down salesmen out of pure meanness. I 
remember one man telling me after listen- 
ing to my talk for a few minutes: “Oh 
well, I suppose I could give you an order 
if I wanted to but I don’t feel like it.” I 
recall another case where the purchasing 
agent informed me that he made it a 
point never to give an order to a sales- 








618 


man. I suppose he took this course to 
avoid being influenced unduly. What a 
fine chance he runs in becoming con- 
versant with new methods or tools! In- 
cidentally as the plant where he is em- 
ployed is a good mile from any car line 
it is rather tough on the salesman who 
attempts to interview him. 

Incidents of this kind are, of course, a 
part of the salesman’s daily routine, and 
with his usual good nature he takes them 
as philosophically as possible. From a 
dollars-and-cents point of view, however, 
it can be safely stated that as soon as 
the average purchasing agent learns to 
treat the direct representatives of manu- 
facturing concerns as members of the hu- 
man family, the cost of tools and other 
shop accessories will be reduced in pro- 
portion to the amount saved in their sell- 
ing. CHARLES ELDRIDGE. 

Philadelphia, Penn. 








Gas Engine Cam Design 

In Vol. 36, page 532, C. M. Mohler 
sets forth a cam of new design which is 
quite a departure from the standard cam 
as used today. I wish to advance a modi- 
fication of this same cam which is not so 
fine cut at the tangent point and -yet can 
be varied from the very slowest open- 
ing and closing (a true tangent effect) to 
the maximum allowance. 

In the engraving, A and B are the true 
points of function; AO and BO are 
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drawn for radii and the lines of construc- 
tion AX and BX’ are drawn 5 deg. from 
AO and BO, the points X and X’ being 
located by trial so that the arcs AY and 
BY can be drawn. Meeting these arcs at 
A and B are the base lines AW and BW’ 
90 deg., respectively, from AX' and BX, 
and thus 5 deg. inclined outward from 
the true tangent at these points. 

The peak of the cam can be of any de- 
sired contour. The one shown is a con- 
stant angular thrust of 60 deg. from the 
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points W and W’' up to Z and Z'. This 
curve can be constructed by using one 
edge of a triangle as a radius, moving 
from W to Z and finding points along 
WZ with the 60-deg. triangle. The cen- 
ters V and V’ can then be found by trial. 

The lost motion is taken up on the 
arc AY, and conversely on BY. Any rea- 
sonable amount of lost motion can be in- 
corporated in the design without affecting 
the quietness of operation. 

The inclined aberration of the roller at 
the points A and B is taken care of by 
adding that amount to the clearance. At 
5-deg. inclination this amount is small in- 
deed. 

Now to compare this design with the 
other two. In Mr. Mohler’s design the 
true tangential effect is very slow, and 
subject to the sensitive changes of ad- 
justment and expansion, and has the dis- 
advantage of having a smaller lift for the 
same size base circle. In the standard 
design the angle of inclination at the 
initial points is too great for the quict 
operation of the tappets. 

For an operating clearance of 0.01 in. 
this angle approaches 13 or 14 deg. and 
gives too much speed for the tappets 
against the valve stems. In the design 
set forth, a medium is obtained between 
these two extremes and produces an in- 
clination angle which is neither too fast 
nor too slow. At 5 deg. from the true 
tangent, the speed of approach is equal 
to about the same as a standard cam 
working with a clearance of 0.003 in., an 
amount too small to be entirely practica- 
ble. For the standard cam, this com- 
parison can be obtained by extending AW 
from A and measuring the height of the 
cord thus produced on the outer circle. 
This cam shape has been tried and the 
results were remarkable for quietness, 
flexibility and power. 


Norwalk, Ohio. T. E. FRIEND. 








The Factory Whistle 

The correspondents who have written 
you on this subject are on the right track. 
As mentioned in the article on page 449, 
by J. Coapman, a great deal of the dis- 
turbing racket of factory whistles is en- 
tirely unnecessary and should be sup- 
pressed. Many cities have specific laws 
on the subject of unnecessary noises. 
These have had the effect of lessening 
the nuisance, while in other cities civic 
organizations have accomplished much by 
diplomacy when no law existed. 

I happen to be acquainted with some 
cf the results accomplished in Philadel- 
phia by an organization devoted to the 
suppression of noise. To cite a few typi- 
cal cases. There was one factory which 
had a peculiarly loud and discordant 
whistle, and the residents of that part 
of the city were much annoyed by it. An 
agent of the society visited the factory 
and asked if it would not be possible to 
remedy the condition by eliminating the 
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whistle and installing an electric gong in 
each department to announce the hours 
of starting and stopping. 

The firm protested that the whistle was 
necessary, but it was pointed out that the 
clerical and drafting-room employees 
started and stopped work at different 
hours from the factory workman, and 
as no whistle had ever been thought 
necessary for them, there was no neces- 
sity for one for the factory employees. 
Being bested at this point, the factory 
decided to yield to the request and keep 
the good will of the neighborhood, and 
have had complete satisfaction with the 
change. 

In another case, a factory fronted on 
a large perk, through which the work- 
men scattered at noontime to eat their 
lunch, and it was thought necessary to 
have some means of announcing the af- 
ternoon starting time in order to call 
those who had wandered to some dis- 
tance, so a compromise was effected by 
blowing the whistle only at this time, or 
rather a few minutes ahead of the start- 
ing time, and the other hours were an- 
nounced by gongs as before mentioned. 

In another city where I was formerly 
employed, there was a factory which was 
the worst offender in the line of unneces- 
sary noise I ever heard of. They had a 
time-honored but out-of-date method of 
calling the foremen to the office for con- 
sultation by means of a code of signal 
blasts on a large siren, which was blown 
at all hours of the day, making a ter- 
rible racket. Although there was no 
specific law on the subject, proceedings 
were started under the common law re- 
lating to nuisance, and the factory was 
recommended by the court to install some 
less objectionable method. It installed a 
combined telephone and annunciator sys- 
tem with much satisfaction to the resi- 
dents. 

Thus, it will be seen that there is al- 
ways a remedy at hand, and with the 
methods pointed out, there should be 
more accomplished. 


Harrisburg, Penn. E. A. MADDEN. 








To ascertain the extent to which re- 
peated melting influenced the strength 
and reliability of bearing metals, an in- 
vestigation was made by the German of- 
ficial testing bureau for materials, with 
the following results: Alloys of copper, 
antimony and tin were not appreciably 
affected by repeated meltings, but the 
rate of cooling was an important factor. 
Quick cooling yielded a finer grain and 
higher hardness and strength, and as a 
result it is recommended that white metals 
should not be heated to high tempera- 
tures, but should be cooled rapidly. 
Bronze, poor in tin, and therefore com- 
paratively inexpensive, may have the 
hardness and strength increased by being 
rapidly cooled from a temperature of 
1440 deg. F. 
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Oxyacetylene Welding and Cutting’ 


There are two methods of making autog- 
enous welds. The first, suitable for thin 
plates, requires that the edges be brought 
into contact. They are then fused to- 
gether without the use of additional ma- 
terial. The second, used for thick plates, 
consists of fusing material similar to 
that in the plate into a groove formed 
by the beveled plate edges. The thick- 
ness generally given as a dividing line 
between the two methods is % in. 

The claim of 100 per cent. efficiency 
is not made, even by the most enthusiastic, 
95 per cent. being about as high as may 
be obtained provided the weld to be tested 
is the same thickness as the original 
piece. In many cases the tensile strength 
and efficiency of the weld are increased 
by hammering lightly while at the proper 
temperature and subsequently annealing 
the piece. 

The operator of the oxyacetylene blow- 
pipe may at will build up his weld by 
means of a piece of steel or iron wire, 
which is fused in the flame, so that the 
section at the weld is greater than the 
section at any other part of the ma- 
terial on which he is working. In this 
way still greater efficiency is gained. Com- 
paring these facts with what is known 
about riveted joints, we find that the weld 
gives from 10 to 15 per cent. higher ten- 
sile strength. 

The natural contraction and expansion 
of steel when subjected to the necessary 
welding heat have been readily provided 
for wherever careful and_ intelligent 
thought has been applied to the problem 
at hand. For instance, not long ago an 
operator tried to weld a new half-side 
sheet in a locomotive firebox by putting 
the sheet in its correct position, fasten- 
ing it securely with bolts, then applying 
the blowpipe to the :ongitudinal seam to 
be welded. The result was that upon ap- 
plying the heat to the rigid plates, ex- 
pansion set in and as the plates were 
not free to move, there took place an 
upsetting action. Upon subsequent cool- 
ing and contraction the plates were left 
under a strain. The operator did not 
apply what he already knew perfectly 
well about the action of metals when 
subjected to high temperatures. 

The job was then done in an intelligent 
manner and with success as follows: 
The edges to be welded were separated. 
Under the effect of the heat they gradual- 
ly drew together and the weld progressed 
along the longitudinal seam. Being free 
to move at will in this way under the 
force of expansion and contraction no 
strains were left in the finished work. 
It is interesting to note in this connection 
that a %-in. plate will draw together at 
the rate of % in. to a foot. 

A simple and efficient method of tak- 
ing care of expansion and contraction in 


By M. S. Plumley 








Application of oxyacetylene 
welding and cutting on steel 
plates and sheets, steel castings, 
gray iron castings, aluminum, 
brass and copper. Representa- 
tive costs are given. 




















*Abstract of a paper presented to the 
American Society of Steel and Iron Elec- 
trical Engineers. 
cases where plates are not movable is 
to overcome the tendency to internal 
strain by the general application of heat 
in the vicinity of the weld or by pro- 
viding corrugations or boxed places in 
the plates which tend to bend more. 
CUTTING PLATES AND STEEL CASTINGS 


The welding and cutting of steel plate 
work can be done with great economy. 
While it is true that upon the introduction 
of the process many operations could not 
be economically carried out because of 
the high cost of oxygen, it is now pos- 
sible to obtain oxygen throughout the 
entire country at such a greatly reduced 
rate that a welded joint may be made in 
steel plate at a lower cost than a riveted 
joint, provided both are to be tight. 

A l-in. steel plate can be cut at the 
rate of one lineal foot per minute at a 
cost not exceeding 10c. a foot. A clean, 
narrow slot can be cut through plates 12 
in. thick and over. In fact, this is about 
the only possible way of working on a 
plate or similar slabs of special steel. 
The speed at which this work can be 
done is very high, varying from 65 ft. 
per hour for metal '4 in. thick to 5 ft. 
per hour for metal 12 in. thick. The cost 
varies from 2c. per foot in '4-in. plates 
to $3.50 in 12-in. plates. 

In the steel foundry this process both 
for welding and cutting has been accepted 
from the start. Enormous savings are 
possible in reclaiming defective castings. 
These in many cases have slight blow- 
holes or cold shuts, affecting only their 
appearance, or they may be defective in 
such places as to render them entirely 
unserviceable. In either case the welding 
blowpipe is used to make the defective 
casting sound. 

The cutting blowpipe is also valuable 
in the steel foundry for removing sprues, 
risers and gates from steel castings. This 
work can be performed at half the cost 
of sawing. This statement takes into 
consideration the fact that it is not nec- 
essary to set large heavy castings at the 
saw and change their position for each 
separate riser. A vast amount of time 
is saved by being able to bring to them 


the necessary equipment which can be 
operated to cut from any position what- 
ever. 

In one particular case risers measur- 
ing 4x8 in. were cut from a cast-steel 
gear at the rate of 1% min. for each. 
One large manufacturer makes the claim 
that the cutting blowpipe saves him 12c. 
a ton for his total output. 

Manganese-steel castings, when contain- 
ing from 6 to 18 per cent. manganese, are 
so hard that it is impossible to cut them 
with steel tools. For such work the oxy- 
acetylene blowpipe is the only method 
available. 


WELDING PRESSED STEEL SPECIALTIES 


The oxyacetylene-welding blowpipe, as 
applied to the factory of the pressed-steel 
specialty maker, has made remarkable 
progress from both the standpoint of effi- 
ciency and economy. For the manufac- 
ture of metallic furniture it is indis- 
pensable. Joints can be made that are 
absolutely impossible to detect after the 
work is finished. 

Principally because the manufacture of 
steel furniture was not a success com- 
mercially until the oxyacetylene process 
was available, we are unable to compare 


-the results from its use with any other 


method which has been employed in this 
class of work. 

In the manufacture of pressed-steel 
products the natural tendency of the 
metal to expansion and contraction has 
been very readily taken care of. Jigs 
are used to hold the light sheet metal in 
a rigid position so that when the weld 
is finished there is no evidence of buck- 
ling or warping. The possibilities of the 
process in this class of work have been 
largely extended by the introduction of 
automatic welding machines. 

With an automatic welding machine we 
are able to weld sheet metal of thick- 
nesses varying from No. 26 gage to '4 in. 
This is done in most instances without 
the addition of the filling material, such 
as is used on heavy metal. Such welding 
can be done either by feeding the blow- 
pipe to the work or feeding the work to 
the blowpipe, the most advisable method 
relying entirely upon the class of work 
at hand. 

The automatic welding machine, as its 
name indicates, eliminates the item of 
labor almost completely. A vast amount 
of steel tubing is being produced abroad 
by automatic welding. This tubing, which 
has not been made heretofore by any 
process, is being substituted for many 
other productions less serviceable and 
more costly. 


RECLAIMING STEEL FORGINGS 


In the forge shop the oxyacetylene pro- 
cess has been permanently adopted in 
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every instance where it has been intro- 
duced, as its possibilities and accomplish- 
ments are here practically unlimited. 

Forgings frequently develop serious 
defects known as cold shuts. Before the 
introduction of the oxyacetylene process 
these defective forgings were only of 
scrap value as there was 
method at hand to reclaim them. Now, 
however, they are readily welded at an 
approximate cost of 50c. to $1, while the 
value of the forging on which the work 
is done may vary from $5 to $150. 

Very recently a large manufacturer in 
filling a contract, made about a thousand 
drop forgings. After this number had 
been completed the design of the forging 
was altered to fit a change made in the 
design of the engine for which they were 
to be used. This change necessitated the 
addition of about 34 lb. of metal to each 
forging. 

Under ordinary conditions this would 
have meant a heavy loss but with the 
welding blowpipe new metal was built on 
the forging, at a cost including labor, gas 
and material of $1.67 per forging. In 
welding this class of work, the most satis- 
factory results for every practical use are 
obtained when a soft Norway iron is 
fused into the defect as a filling material. 

The cutting blowpipe has been found 
indispensable in the forge shop for such 
work as slotting forged engine connecting 


rods, forged crankshafts, side rods, etc. - 


In a connecting rod 6 ft. 4 in. long, 13 
in. wide and 6 in. thick, a slot was re- 
cently cut 7 in. wide by 9'% in. long, in 
15 minutes, at a cost slightly under $3. 
Eight hours would have been required 
for the old method of drilling and chip- 
ping out the same slot. This operation is 
typical of hundreds that might be in- 
stanced to show that from the standpoint 
of economy the cutting blowpipe cannot 
be equaled. 

When we speak of the oxyacetylene 
process as applied to structural steel 
work we consider it chiefly from _ the 
standpoint of cutting. However, the weld- 
ing blowpipe is useful for filling up mis- 
drilled bolt holes, thus bringing more 
strength to the structural part than it 
would have if the holes were allowed to 
remain, as was once the practice. 


WELDING CAST IRON 


In the machine shop, the process has 
become recognized as a necessary part of 
general shop equipment, as there is a 
continual demand for its use. While well 
adapted to work in all classes of metal, 
it is here most frequently applied to gray 
iron. It can be successfully applied to 
the repair of broken machine parts. Even 
large engine bed-plates, punch-press 
frames, lathe frames, planer frames, etc., 
are being repaired by the process. 

As it is not possible to cut cast iron 
with the blowpipe, because of the high 
percentage of uncombined carbon and 
silicon, which will not oxidize even under 


no suitable 


AMERICAN MACHINIST 

the highest temperature, the oxyacetylene 
process as applied to operations in this 
branch of industry, is restricted to weld- 
ing alone. It might be vell to state here, 
that the cutting process is entirely a 
chemical action, which will not be suc- 
cessful.on any metal which does not 
readily oxidize after it reaches a tem- 
perature of from 1500 to 2000 deg. F. 

The flame of the welding blowpipe has 
no tendency to appreciably change the 
chemical contents of gray iron. However, 
difficulty was at one time met in welding 
this metal as the weld tended to porosity 
after it was finished. We have over- 
come this difficulty successfully by adding 
a suitable flux containing principally 
borax. 

In welding cast iron it has been found 
good practice to use a “filling in” rod, 
which is fused by the flame to the ori- 
ginal material being welded. By experi- 
ment it has been demonstrated that a 
cast-iron rod containing about 3 per cent. 
silicon, gives the most satisfactory re- 
sults. This high percentage of silicon, 
through its influence on the carbon of the 
iron, reduces the hardness of the weld 
considerably, so that it may be easily ma- 
chined. 


PREHEATING AND ANNEALING 


The contraction and expansion of gray 
iron are taken care of by preheating and 
annealing, the value of which cannot be 
too strongly emphasized, with this class 
of work. Preheating the whole part to be 
welded to a temperature of about 1000 
to 1500 deg. F. more evenly distributes 
the expansion throughout the entire cast- 
ing, preventing an unequal strain in any 
part. This same principle applies after 
the weld has been finished, annealing 
quickly bringing the entire casting up to 
an even temperature, so that when it 
cools, the contraction takes place uni- 
formly throughout the whole structure. 

Care must be taken, of course, while 
preheating and annealing, to avoid warp- 
ing the casting. The most satisfactory 
and economical method of preheating and 
annealing large iron castings, is with 
charcoal and compressed air, principally 
because the casting can be left on the fire 
while the welding is being done. For 
small castings, probably the most satis- 
factory method is with a burner, using oil 
and compressed air. 

Unlimited instances of the application 
of the process to iron castings might be 
mentioned. A large blow hole in a small 
cast-iron, gas-engine bedplate was re- 
cently welded at a cost, including pre- 
heating, labor, gas, fuel and oil, of 40c.; 
the weight, of the casting was 285 Ib. 
Proken flanges on cast-iron, air-brake cyl- 
inders were built up and welded in 1% 
hours, at a cost of $3.37. A cracked auto- 
mobile cylinder casting was welded at a 
cost, including preheating, labor and gas, 
of 30c. 

In cases of defective iron castings, it 
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is perfectly safe to assert, provided a 
blowhole, crack or other defect can be re- 
paired in 15 minutes, and provided the 
casting weighs more than 50 Ib., that 
welding is the most economical way of 
handling it. This is a fair working form- 
ula. Only in the case of very small cast- 
ings, in most instances, will it be found 
the most economical procedure to throw 
it back into the cupola. 


WELDING ALUMINUM 


In welding aluminum, it is customary 
to counteract its natural tendency to oxi- 
dation, by using flux which breaks down 
the oxide, and prevents oxidation, of the 
metal when under fusion. A compound of 
lithium, potassium, and sodium chlorides 
performs this function with entire success, 
and is now used in all cases where alum- 
inum is to be welded. 

As with cast iron, the preheating and 
annealing process already described ef- 
fectively prevents undue expansion and 
contraction. In some cases cold applica- 
tions placed around the part to be welded, 
produce the same results, by preventing 
expansion from extending any distance 
through the structure. Aluminum being 
more ductile than cast iron, only a very 
slight strain will be left in the vicinity 
of the weld even if not annealed. 

The welding of sheet aluminum is be- 
ing extensively used in the manufacture 
of kitchen utensils, for which work it has 
no substitute. The United States Army 
has just commenced to use the welded 
aluminum canteen. The welding of alum- 
inum is now a very important branch of 
the industry abroad, especially in the 
brewing industries, where it is largely 
supplanting enameled ware. In welding 
sheet aluminum, as with castings, the 
fluxes and reducing flame overcdme the 
tendency of the metal to oxidize. 


WELDING BRASS AND COPPER 


Results from welding rolled brass 
sheets have so far been satisfactory, even 
in view of their high zinc content (20 to 
40 per cent.), which oxidizes at a low 
temperature. Fluxes consisting princi- 
pally of borax and the reducing flame de- 
scribed above, are employed in the work. 
When the zinc forms into an oxide, it 
comes out of the alloy in the form of a 
white cloud. 

In welding brass castings, a mangan- 
ese bronze alloy rod is generally used 
for a filling substance. This makes a 
good strong homogeneous weld and 
answers all practical purposes. In view 
of the value of these castings, the welding 
process can generally be accomplished 
with a wide margin of profit. 

In the welding of copper, the tendency 
to oxidize is taken care of, in addition to 
using the reducing flame, by covering the 
surface of the plate with a mixture of 
potassium phosphate in potassium car- 
bonate to a depth of about % in. and 2 ir. 
wide in each side of the seam. 
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American Metal Working 
Machinery Exports 

At the time when we are beginning to 
feel a decided improvement in business 
conditions, promising a bright future, it 
is not unprofitable to analyze briefly the 
exports of metal machinery for the last 
year. The statistics available are those 
for the year ending June 30, 1911. 

The total of metal-working 
machinery, including metal-working ma- 
chine tools, as given in the report of 
navigation of the 


exports 


the commerce and 
United States, summarized by great geo- 
graphical divisions, and set in comparison 
for the past five years, are given in the 
accompanying table. These show a de- 
cided and gratifying increase during the 
vear 1911 over the year 1910, this being 


in amount $3,651,462. Further, the total 


Exports from United 


Exports from United 
States to 


Kingdom to 


United States $3,977,154 United King- 


British Domi- dom $13,756,110 
nions over British Dom- 
Sea $47,860,356 iniony over 

Neutral Mar- Sea $41,555.40 
kets $101,004,067 Neuival Mar- 


kets $87,981,534 
Of the amount sent into Canada by 
both countries, it is pointed out that the 


value of American exports is almost ex- 


actly ten times that from the United 
Kingdom. Further, 24.13 per cent. of the 
machinery exported from America to 


Great Britain consisted of metal-work- 
ing machines, the total being $3,219,011. 

The correspondent goes on to say: 
“But it is not easily understood how it 
comes about that the United Kingdom 
buys £500,000 of metal-work- 
ing machines, which mean principally ma- 
chine tools, from the United States, or 
£21,000 worth of electrical machinery.” 


In regard to the first item, the answer is 


nearly 








1907 
Europe... 8,423,471 
North America 454,457 
South America | 136,070 
Asia 255,551 
Oceania. 90,990 
Africa... 8,517 


$9,369,056 


$8,696,235 


1908 1909 1910 1911 
6,859,319 2,853,605 1,832,916 7,622,951 
856,724 455,724 507,700 1,027,923 
238,866 113,373 305,069 269,016 
514,430 88.374 147,957 334,312 
208,339 115,560 162,557 344,497 
18,557 13,398 19,304 28,266 


$3,640,034 $5,975,503 $9,626,965 





EXPORTS OF AMERICAN METAL-WORKING MACHINERY 


for 1911 is greater than that of any other 
year of the five-year period. The nearest 
is for the year 1907, and the 
over that year is $257,909. 

By geographical divisions the greater 
part of the increase over the preceding 
to Europe and North 


increase 


year has been 
America outside of the United States. 
The former is some 58 per cent., the lat- 
ter a little over 100 per cent. Of the 
other geographical divisions, Asia, 
Oceania and Africa each show a slight 
gain, and South America a loss. 

In this connection a correspondent of 
the London Times discusses the position 
held by Great Britain in machinery ex- 
He points out that it is impossible 
the statistics of the United 


ports. 
to parallel 
States with similar ones for the United 
Kingdom. But he does give a striking 
comparison in totals of machinery ex- 
ports from the two countries. These 
transposed into dollars are: 


undoubtedly found in two facts: First 


American machine-tool builders have 
specialized to a much greater degree on 
semi-automatic and automatic machine 
tools than the builders of any other na- 
tion. Second, the materials and work- 
manship used in producing such tools are 
of the best. 

Turning again to the table giving sum- 
mary figures, we are justified in draw- 


ing encouragement from all, with the ex- 


ception of those referring to South 
America. Here our total for last year 


shrunk some 12 per cent. It is unneces- 
sary to dwell upon the possibilities of 
South American for these 


trade, have 


been frequently set before us. We can 
only hope that world-wide prosperity and 
the near approach of the opening of the 
Panama Canal will encourage American 
machine-tool builders to put forth what- 
ever efforts may be necessary to build 


up South American trade. Should it be 
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possible to increase the business of the 
year 1912 to the same degree that the 
record of 1911 exceeded that of 1910, 
the present would indeed be a “banner” 
year. 

A final 
ably of little value, is that of all the 


figure of interest, but prob- 


metal-working machinery exported from 
the United States, $7,707,709 worth was 
shipped from the port of New York. This 
is a trifle over 80 per cent. 





Draftsmen 


According to reports from various sec- 
tions of the machine-building field, there 
seems to be a decided scarcity of good 
draftsmeh, who can satisfactorily fill the 
positions open. 

Advertisements bring dozens of replies, 
many of which seem to indicate that 
the applicant is perfectly suited for the 
position in hand; but this does not al- 
ways prove to be the case. The unfor- 
tunate part of it is that many of them 
give up a position in which they ate satis- 
factory to accept one which appears to 
be better, but for which they seem to be 
unfitted. 

It is difficult to believe that this is 
the result of deliberate misrepresentation, 
although occasionally a man claims ca- 
pacity and experience which he does not 
possess, and endeavors to carry out the 
bluff in various ways. Some instances 
seem to be cases of unalloyed nerve, 
but in any case it is a hardship on the 
man as well as the firm which employs 
him. 

In view of the expense involved in 
moving from one town to another, and 
ef the uncertainty of any new position 
with which we are not familiar, it is hard- 
that 
tempt to secure positions for which they 


This leads us to wonder 


ly iikely many men would at- 
were not fitted. 
whether the whole misunderstanding is 
not due to either lack of frankness on 
both sides, or the lack of a standard by 
which men can judge themselves and be 
judged. 

Many advertisements are very vague 
and the ideas as to what constitutes a 
draftsman vary through wide limits. In 
some localities anyone who works in a 
drawing room, wears the title, while in 
others it is reserved for detailers or for 
designers. 

It would seem as though a little frank- 
ness on both sides—the employer stating 
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in just detail what work was required and 
the applicant just what he had done and 
could do—would obviate most of the 
trouble. It is another case of lack of un- 
derstanding through a lack of accurate 
definition and the absence of standards 
by which to judge the work or the worker. 





Sickness among Wage 
Earners 

We have made rapid advances during 
the past five years, both as to becoming 
informed concerning accidents to wage 
e2rners and to their prevention and com- 
pensation. It is perfectly natural that 
our attention should first turn to acci- 
dents, as they are such a self-evident 
part of the various branches of industry, 
and there is room for congratulation for 
the progress which has been made in a 
cemparatively short time. 

We have, however, almost 


vverlooked sickness and losses to wage 
earners and, without considering their 


connection with the various industries, it 


entirely 


is somewhat appalling to note that, dur- 
ing the year 1911 this loss amounted to 
$366,000,000. This 13,400,000 
cases of illness and, whether preventable 


includes 


or not, means an average loss of approxi- 
mately $4 per year for every man, woman 
and child in the whole United States. 

While there are comparatively few oc- 
cupa*‘onal diseases which can in any way 
be traced to the machine shops, other in- 
custries are not so free from blame, and 
there is little doubt that a large propor- 
tion of the illness recorded was due to 
preventable causes arising from un- 
scientific methods of manufacture and 
unsanitary surroundings. 

It is also unfortunately true that while 
the conditions are not bad enough to be 
very dangerous to people in extremely 
they 
where workers are improperly nourished 


good condition, too often occur 
and in no condition to resist the encroach- 
ment of disease. And whether prevent- 
eble or not, the figures are startling and 
should be as carefully considered as the 


annual losses by fire and other agencies. 








Coefficient of Friction of 
Journal Bearings 
The importance of the article by Axel 
K. Pedersen on page 599 may not be ap- 
preciated at the first reading. It lies in 
the development of a simple formula, 
amply supported by experimental results, 


for the coéfficient of friction of well lu- 
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bricated journal bearing surfaces in terms 
of the rubbing velocity, pressure and final 
temperature, for velocities below 500 ft. 
per min. This is believed to be the first 
statement of this law in equation form. 

The experimental work of Lasche, pub- 
lished in English in 1903, led to a simi- 
lar formula for rubbing velocities above 
500 ft. per min. But no expression has 
previously been found for the lower 
speeds, and these are the ones most often 
met with in machine design. 

These two formulas which cover the 
range from no or very slow speeds to the 
highest now in use are: 


23V V 
i= PE 
500 ft. per min. (Pedersen). 
a 51.2 _ 

P (t—32) 
500 ft. per min. (Lasche). 

Here f is the coéfficient of friction, P 
the unit pressure (pounds per square 
inch), V the rubbing velocity (feet per 
minute) and ¢ the final bearing tem- 
The second form- 
is based on 


for rubbing velocities up to 


for rubbing velocities over 


perature (degrees F.). 
ula is not exact, as it 
the assumption that the coéfficient of 
friction is independent of the velocity for 
speeds greater than 500 ft. per min. Ac- 
tually there is a slight increase in the 
value of the coéfficient with increase of 
speed, but the formula is a very close 
approximation to the facts. 

The manner of attack leading to the 
discovery of this formula is interesting, 
as described by the author. He made 
use of Lasche’s equation, putting this 
equal to a general expression for the 
lower range. It is evident that these two 
expressions must be equal at the common 
point of 500 ft. per min. This at once 
gave the constant that was needed to put 
the general equation into usable from for 
the lower speeds. 

This done, the next step was to check* 
the discovered formula by experimental 
The needed data were found 
in the excellent work of Tower reported to 


results. 


the British Institution of Mechanical En- 
gineers in 1883. The agreement of the 
values of the coéfficient as taken from 
Tower’s results and computed from the 
formula, is very close. Thus the truth 
of the equation is proved. 

This use of Tower’s results is a striking 
demonstration of the continuing value of 
His 
observations are now used (nearly 30 


worthy experimental investigation. 


years after they were made) to establish 
the truth of a newly discovered formula. 
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op Equipment 


News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 








Two-Spindle Drilling Lathes 


The halftones show two 2-spindle 


drilling lathes built by the F. E. Wells 
These ma- 


& Son Co., Greenfield, Mass. 


Mandrel Press 


This mandrel press combines the ad- 
vantages of the simple lever with those 
of the compound lever, by means of 








chines are intended for work where two 
holes are to be drilled or counterbored on 
opposite sides of the same piece. 

The spindles are driven by three-step 
cones, as shown, and are traversed by 
means of yokes and levers connected by 
chains to the foot lever which actuates 
them simultaneously. Coiled springs pull 
the spindles back when the pressure on 
the foot lever is released. 

The spindles are provided with the 
usual threaded nose which is reamed 
No. 2 Morse taper; draw-in collets are 
furnished if desired. When the back 
gear is furnished, a two-step cone is pro- 
vided. 

As will be seen by the halftone, the 
difference between the two lathes lies in 
the construction of the head to the right. 
In the one, spindles are permanently in 
line with each other and in the other, the 
right head is mounted on a cross-slide 
which permits the right-hand spindle to 
be set over as much as 6 in. if necessary. 
As these lathes are built to handle spe- 
cial work, special fixtures are required 
for each piece, according to the nature of 
the job. 











EE 





The ram is square, and is operated by 
a rack and pinion, a lock-nut being pro- 
vided in the head so that the ram may 
be instantly clamped in any position while 
adjusting the work. 


The ram, and the 








TWO-SPINDLE DRILLING LATHES 


which the force applied at the end of the 
handle is multiplied 300 times. The lever- 
age is compounded by pressing a pin 
with one finger. 

















MANDREL PRESS 


pinion-shaft which drives it, are made of 
specially treated steel. 

These presses are made in a variety of 
styles and sizes, with stationary and ad- 
justable tables, by the G. T. Eames Co., 
Kalamazoo, Mich. 








Ready Made Drawings 


Various forms of standards are used in 


drawing rooms. These are usually in 
blueprint form and are intended as a 
guide for designers and draftsmen in 


laying out different sizes of frequently 
used parts. 

An expansion of this idea in the shape 
of a system of ready-made drawings 
planned to cover those general forms of 
detail machine parts, which are in most 
common use hes been brought out by The 
Ready Sketch Co., Stoneham, Mass. 

They are printed on 4x6 in. index cards 
and embrace such subjects as shoulder 
screws, crank pins, screw-machine parts, 
gears, worms and wheels, pulleys and 
shafting. Each card has a single draw- 
ing on it, with a full set of blank di- 
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mension lines, as shown in the cuts here- 
with. 

The user of one of these cards can, by 
filling in the dimensions, supply a draw- 
ing which will d¢all for a specific part of 
the general shape shown on the card. It 
is apparent that by the use of cards of 
any of these general forms an almost in- 
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Hand Printing Press for Shop 
and Drafting Room Use 


The halftone shows a hand printing 
press especially adapted for use in the 
shop and drafting room. ; 

This type of press does not require 
printing-office experience in its manipu- 


Vol. 37, No. 15 


lation. It has a stationary, level platen, 
free from moving or stationary parts at 
the sides, so that large or small tracings 
can be printed with equal ease. 

In title printing on tracings it is only 
necessary to change certain lines. After 
atitle is once put into form, it remains 
standard, and it only becomes necessary 
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finite number of specific drawings may be 
obtained from the same form. 

In the drawing room, the cards would 
be used primarily by the designer. If he 
has a set of these cards within reach, he 
will find that they are adaptable to a 
large part of the detail drawing work con- 
nected with the average machine. 

When in laying out a new machine he 
comes to a part which is within the scope 
of this new system, he will select the 
proper card, and fill in the necessary di- 
mensions in much less time than he could 
explain to a detail draftsman just what 
he wants, and what limits he wishes to 
allow on the various parts. A _ detail 
man could then make one or more copies 
of these dimensions on other cards in a 
fraction of the time it would take to make 
a tracing. 

These cards should offer to the superin- 
tendent and purchasing agent a _ very 
quick and convenient means for ordering 
parts wanted “Rush” or for parts which 
are to be altered, and for screw-machine 
work. 


READY-MADE DRAWINGS 
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HAND PRINTING Press FOR SHOP AND 
DRAFTING-ROOM USE 





to change the scale, date and size or name 
of the machine. With this press titles 
are printed at the average rate of one a 
minute. 

In the shop this type of press can be 
used to advantage in printing shipping 
tags, index cards, shop notices, and ro- 
tations on tracings going into various de- 
partments. It is made in two sizes to 
accommodate sheets up to 6x9 and 8x12 
in., and is a recent product of the Golding 
Manufacturing Co., Franklin, Mass. 





Semi-automatic Spiral Cutter 
Grinder 


The engravings show a spiral cutter 
grinder recently developed by the Sloan 
& Chace Manufacturing Co., Newark, 
N. J. 

The view, Fig. 1, was taken from the 
front of the machine (with the cover 
removed) and shows the spiral cam 
which governs the travel of the grinding 
wheel. The spindle which holds the cut- 
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ter to be ground is driven by means of 
gearing from the camshaft, the cutter be- 
ing held on centers. 

A view, Fig. 2, of the machine, taken 
from the rear, shows the method of hold- 
ing the grinding wheel, as well as the 
driving pulley attached to the spiral cam- 
shaft. 

The machine is of a rigid construction, 
the bearing surfaces being a good work- 
ing length, The emery-wheel spindle 
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Mystery vs. Chemistry in 
Grading Pig Metal* 
By Tuos. D. WEsT 


One would hard!y think that in these 
days of foundry enlightenment grading 
by fracture is still advocated, but that 
such is still the case is indicated by a 
recent publication, as well as-the disin- 
clination of a national foundrymen’s as- 
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was in vogue, and the predictions made 
did not come true, it was laid to a mis- 

In the old days, when fracture grading 
take in taking iron from the wrong pile 
in the yard, or the coke might have been 
exceptionally dirty. Hard iron or steel 


might have been mixed with the scrap, 
the charges badly mixed or laid onuneven; 
then again the coke might have been too 
soft for that pig iron, or the blast not 
too 


strong enough, or even much; a 
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is fitted with S, K. F. ball bearings. The 
machine will take cutters up to 1% in. 
in diameter and 2 in. in length. The 
emery whee! is 4 in. in diameter. The 
machine will grind an 8-tooth, 45-deg. an- 
gle cutter in three minutes. These ma- 
chines are to be made in several sizes. 
The one shown will be the smallest, and 
was originally developed to grind cutters 
for a pencil sharpener. It is being used, 
however, to grind small milling cut- 
ters. 








Adjustable Wrench 


The halftone shows a quick-adjustable 
wrench recently developed by the Bemis 
& Call Hardware & Tool Co., Springfield, 
Mass. 


FRONT AND REAR VIEWS OF SPIRAL CUTTER GRINDER 


sociation in Europe to go on record as 
abandoning grading by fracture in favor 
of purchasing pig iron by analysis only. 

Were not such advocacy a distinct step 
backward, in that it scares off the foun- 
dryman just ready to adopt the advanced 
method of handling his metallurgical 
problems, it would be a sheer waste of 
time to discuss the question at all; for 
the man never lived, or is alive today, 
who can reliably define by the fracture 
of the pig metal.of our current brands 
the grade of the casting this will pro- 
duce when remelted. Any attempt to do 
this is the merest guesswork. 

On one point, for example (were 
grading by fracture reliable), would we 
have to revise our present conception, 
and that is the effect of the rate of cool- 
ing so far as it influences the formation 

















AN ADJUSTABLE WRENCH 


The method of adjustment is apparent 
from the halftone. The jaws are offset 
22 deg. The movable jaw is a steel drop 
forging and the frame is malleable 
iron. 


of a chill and the size and structure of 
the crystals in gray-iron castings. 





the Buffalo 


Foundry- 


before 
American 


*Paper presented 
ecnvention of the 
men’s Association 
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damp atmosphere, too small a bull-ladle; 
iron right, but molds wrong; in short, 
anything but the wrong guess in frac- 
ture grading was advanced in explana- 
tion. Even today there is added in such 
cases the possible excuse ef high sulphur 
in the coke. 

One of the best opportunities to test 
out the grading-by-fracture delusion may 
be had at the present time around many 
of our blast furnaces. Here are often- 
times big tonnages of unsalable iron, 
piled nicely showing the fracture, and all 
properly analyzed. Any advocate of 
grading by fracture can make his guesses 
without restriction. This brings to mind 
the following incident occurring about 
1894. 

An old-time expert furnaceman was 
belittling chemistry and claimed that he 
could judge any iron by its fracture. 
Knowing that there had been some errors 
made in his records of analyses of sev- 
eral thousand tons of pig iron then at 
this furnaceman’s yard, and also that all 
the piles on being reanalyzed had had the 
numbered samples placed into one 
pile of about ten tons, he was challenged 
to determine the grade of a large num- 
ber of these samples by his fracture ex- 
perience, 

This challenge was readily accepted, 
and the expert started in to guess of 
each sample, as it was handed him, 
whether it would produce a soft, medium 
or hard iron in 3 in. thick casting, on be- 
ing remelted. An assistant recorded the 
predictionscarefully. Whencompared with: 
analyses they indicated that less than one- 
third of the guesses would have proved 
correct, and while the furnaceman had 
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previously readily admitted that the 
composition of a pig iron regulated the 
resulting casting in the main, he was 
‘quite filled up with reasons for un- 
expected results. 


SUCCESSFUL RAPID FRACTURE TESTS WITH 
CHEMISTRY 


As was but natural, many foundrymen 
were unable to use chemistry intelli- 
gently in the early days, and this is 
eagerly grasped by those who do not 
wish to inform themselves upon the why 
and wherefore of the change. One of the 
most striking situations proving that 
the use of chemistry in the foundry can 
enable rapid fracture tests of the re- 
sulting molten iron to be made with re- 
markable success is seen in car-wheel 
works. Without purchasing their pig 
iron and mixing it by analysis, it would 
not be possible to get remarkable uni- 
formity in the little chill blocks cast 
every style, let stand five minutes or so 
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the early days the cupola man would 
oftentimes object to the delivery because 
of white and spongy fractures exhibited 
by broken pigs. 

Proximity to the furnaces allowed 
close tab to be had on their burden, and 
quired, being delivered in cars and by 
if no change had been made in ores or 
coke, these suspicious casts were simply 
held up until an analysis showed whether 
they were of the desired composition or 
not. If so, in they went. Formerly such 
iron would not have been received. The 
resulting castings always showed the 
nice gray open fracture desired in them. 
The cupola man, by the way, was soon 
brought to accustom himself to the 
changed conditions, and so long as he 
knew of no change in the furnace op- 
eration—which he was also able to 
check—he was quite content. 

Judging brands and grades of pig iron 
are two different propositions. We can 
readily tell a charcoal pig from the coke; 
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Flanging Large Pipes 


One of the latest methods of securing 
flanges to large pipes is known as the 
“Patterson-Allen System,” and was re- 
cently adopted by the General Fire Ex- 
tinguisher Co., Providence, R. I., among 
others. The illustrations show a section 
of a flange, illustrating the means used 
to secure the pipe in the recess groove, 
as well as the machine by which the 
operation is accomplished. 

As will be seen, the flange is placed 
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Fic. 1. THE PATTERSON-ALLEN JOINT 
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after solidifying, plunging into water and 
breaking to display the fracture. 

These blocks, some 2x2'4 in. by about 8 
in. long, with one side chilled to show the 
character of the metal as it would be 
found in the chilled part of the wheel, 
can be made to show an almost perfect 
uniformity day in and day out. This is 
only possible when analysis is used to 
base the work upon. Considering that 
wheel foundries make from 200 up to 
1000 wheels per day, and that the in- 
spection and tests are most rigid, the 
certainty arising from knowing exactly 
what went into the cupola is vastly pref- 
erable to the mystery of the fracture 
expert. 

From 1892 to 1905 I was shop man- 
ager of a foundry melting 100 to 150 
tons of metal daily, most of which went 
into a specialty as exacting for uni- 
formity of material as any car-wheel 
shop. A specific brand of iron was re- 
buggies from a neighboring furnace. In 
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VIEWS OF THE MACHINE SHOWING THE EXPANDER 


but as between two foundry irons or 
bessemer irons, it is difficult to tell two 
brands apart. In fact it is practically 
impossible to do so. A change in the 
ores used by a furnace really creates a 
new brand, and even with the same 
analyses, two irons from the same fur- 
nace, made of different ores, are apt to 
give different results when remelted. 

The only proper physical test of qual- 
ity in pig irons, is to remelt them and 
cast test bars of standard size and under 
standard conditions. With this knowl- 
edge, and the comparison of other such 
tests of brands, the founder.is reasonably 
safe to go ahead with a new brand. Why 
those who claim the ability to define the 
grades of brands have not also claimed 
the same for changes in these brands, 
can be attributed only to the fact that 
their grandfathers have not handed 
this claim down to them. It would have 
been just so much more mystery and 
guessing. 


Fic. 3 


over the pipe until it comes flush with the 
joint-making surface; it is then placed 
over the expanders, which is an en- 
larged tube expander. The expand- 
ing blades have a raised rib which comes 
in contact with the inside of the pipe 
exactly opposite the recess, which has 
been bored in the flange. A hydraulic 
cylinder forces the coned central plug 
through the expanding blade, so that the 
wall of the pipe is forced into the re- 
cess. The work is then turned sufficiently 
to break joints -and the plunger is again 
forced forward. 

The machine, in more or less detail, 
is illustrated in Fig. 2. It is interesting 
te note that flanges of this kind are 
in use up to 4000-lb. pressure to the 
inch and also in such cases as super- 
heated steam, ammonia, benzine and tar, 
which in some @ases is carried to a tem- 
perature of 750 deg. and up. These 
machines are built by the Patterson- 
Allen Engineering Co., New York, N. Y. 
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New PuBLICATIONS 


PRACTICAL DESCRIPTIVE GEOM- 
ETRY. By William Griswold Smith. 

Two hundred and eight 6x9-in. pages; 

132 illustrations; 861 exercises or 

problems. Indexed. Price, $2, net. 

McGraw-Hill Book Co., New York, 
, x 


N. 

A general trend in the better class of 
engineering textbooks published during 
the last two years is in the use of prob- 
lems dealing with practical subjects in- 
stead of mere exercises. This is shown 
in “French’s Engineering Drawing,” re- 
viewed on page 758, Vol. 35, and in the 
books of the extension division of the 
University of Wisconsin. 

The same tendensy has found expres- 
sion in the book under review. The av- 
erage student detests descriptive geom- 
etry. As usually presented it shows little 
or no relation to engineering work or 
the surrounding objects in life. This 
book by contrast, possesses three import- 
ant and commendable features: 

First, a treatment intended to arouse 
the interest of the student by continually 
pointing out the practical applications of 
the principles and methods presented. 
This is shown in the following quotation 
which refers to the helix: 


This line is the line of the screw 
thread, twist drill, screw conveyor, worm 
gear, coiled spring, and many other prac- 


tical devices. 

Second, by the large number of prob- 
lems or exereises, 861 in all. 

Third, by the direct application of 
many of these problems to practical 
work, for about one-quarter are such as 
may be met with in actual practice. A 
few to illustrate this point are taken 
from exercises in warped surfaces, page 
160: 


Draw the projections of a _ helical 
spring; draw the projections of a left- 
handed square thread; draw the projec- 
tions of a V-thread; draw the projec- 
tions of a twist drill; design a. screw 
conveyor to scale, 


In these quotations the accompaanying 
dimensions have, of course, been omitted. 

The work is divided into four chapters, 
with these headings: Definitions; Nota- 
tions; Preliminary Theorems and Exer- 
cises; Problems Relating to Points, Lines 
and Planes; Curved Lines and Surfaces; 
and Perspective and Isometric Projection. 

The work appeals to the reviewer as 
peculiarly well developed and adapted to 
its field as a practical textbook on de- 
scriptive geometry. 

MATERIALS AND CONSTRUCTION. By 
James A. Pratt. One hundred and 
ninety-six 4%x7-in. pages; 85 illus- 
trations; 23 tables; indexed. Price, 
90c., net. P. Blakiston’s Son & Co., 
Philadelphia, Penn. 

A small textbook is seldom written 
with as clear a purpose and with such 
success in fulfilling that purpose as is 
worked out in this one by Mr. Pratt. Its 
purpose is to give the student an under- 
standing of the more simple formulas de- 
rived from the elementary laws of con- 
struction, together with ability to apply 
such in everyday practice. After use as 
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a textbook in school it is intended to 
serve as a handbook in work. 

Thus its principles and formulas are 
those which one must keep fresh in mind 
when deciding on sizes and elements to 
be used in simple construction. It does 
not attempt to cover advanced engineer- 
ing work, but does aim to give that in- 
formation essential to the young me- 
chanic or the young man aiming to be- 
come an assistant to the superintendent 
on building construction. 

There are nine chapters, with these 
headings: Elementary Principles; Ma- 
terials; Elementary Calculations and 
Properties; Beam Design; Columns; Tor- 
sion; Action of Elementary Forces and 
Their Consideration in Design; Propor- 
tions of Knees and Counters; Riveted 
Joints; Reinforced Concrete. 

Following these are 23 carefully se- 
lected tables, an index of them and an- 
other of subjects. Each chapter contains 
numerous problems, all practical in na- 
ture and stated to have been presented in 
the design work of the author during an 
experience covering 15 years. The illus- 
trations, which in many cases are made 
from freehand sketches are a feature. 
Thus they give information to the student 
in the same form in which he will receive 
it from his superior when he is on actual 
construction work. 

As will be noted from the chapter 
headings, the book is intended for classes 
in building construction. On pages 99 
to 105 inclusive, is a treatment of the 
strength of gear teeth and stresses in 
small tools. These have direct applica- 
tion to the machine shop, but are in- 
troduced in such a manner that they can 
be omitted without breaking the con- 
tinuity of the work. This treatment of 
the stresses in small tools and their cal- 
culation in tool design, is the first of 
its kind that has ever reached the atten- 
tion of the reviewer. 

Although the book is intended primarily 
for a trade school textbook, its method of 
treatment, resembling that of a handbook, 
makes it of value to the mechanic or 
shopman who has to deal with problems 
in building construction. 








Machine Tool Builders 
Annual Convention 


Aside from the regular business and 
committee reports, the program of the 
Annual Convention of the National Ma- 
chine Tool Builders’ Association, to be 
held at the Hotel Astor, New York, N. Y., 
Oct. 16 to 18, includes the following 
papers: 

“Export Trade,” W. A. Viall; “The 
Use of an Association Catalog in the 
Development of Foreign Markets,” Stan- 
ley H. Bullard; “How United States Pat- 
ents Might Be Made of Greater Value to 
Patentees,” Samuel W. Banning; “What 
We Should Do in the Way of Influencing 
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Tariff Legislation,” Frederick A. Geir; 
“How Could the Association be Bene- 
fited by the Formation of a Mechanical 
Section ?” E. J. Kearney. 








PERSONAL 


F. Mandon, general manager, Fenwick 
Freres & Co., Paris, France, sailed, Oct. 
5, on steamer “La Provence” for a busi- 
ness trip to this countr’’. 

E. G. Buckwell, secretary and man- 
ager of the Cleveland Twist Drill Co., 
Cleveland, Ohio, sailed on Oct. 5 for a 
two months’ European business trip. 


W. S. Hobson, member of the firm of 
Taylor, Taylor & Habson, Leicester, Eng- 
land, is at present in this country on a 
brief visit in the interests of his firm. 

Murray Shipley, vice-president and 
treasurer of the Lodge & Shipley Ma- 
chine Tool Co., Cincinnati, Ohio, sails 
on Oct. 12 for a European business trip. 

Thomas Towne, for 21 years Eastern 
sales manager of the Union Drawn Steel 
Co., has been appointed general man- 
ager of sales, and will make his head- 
quarters at the home plant in Beaver 
Falls, Penn. 


Charles W. Weick, professor of in- 
dustrial mathematics and mechanical 
drawing, Columbia University, was 
elected president of the American Society 
of Engineer Draftsmen, at the annual 
election held on Oct. 1. 


Leighton F. Krum, formerly manager 
of the Treadwell plant at Myerstown, 
Penn., formerly the Stoever Foundry & 
Manufacturing Co., recently became con- 
nected with the American Iron & Steel 
Manufacturing Co., Lebanon, Penn. 


George Holden, superintendent of the 
Greenpoint Metallic Bed Co., and th: 
Hospital Supply Co., Brooklyn, N. Y., 
has resigned his position in order to take 
up production- and consulting-engineering 
work. His present address is Flushing, 
N. Y. 








OBITUARY 

William Horace Corbin, vice-president 
of the Joseph Dixon Crucible Co., Jer- 
sey City, N. J., died on Sept. 25. 

George W. Wells, founder and presi- 
dent of the American Optical Co., South- 
bridge, Mass., died on Sept. 30. 

Mr. Wells was born in 1846, and in 
early youth showed a decided inclination 
toward things mechanical. At the age 
of 18 he entered an optical shop and 
from that time on devoted his attention 
to the mechanical side of the optical in- 
dustry. 

Mr. Wells’ mechanical ability and in- 
genuity have been shown in many im- 
portant inventions he has given to the 
optical art, and to his organizing and 
executive ability is largely attributed the 
exceptional growth and success of the 
company of which he was president 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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MevaL WorRKING 
NEW ENGLAND STATES 


T. A. O'Brien, Dale St. and Hubbard 
Ave., Springfield, Mass., is receiving bids 
for a three-story garage and paint store, 
43x90 ft., estimated to cost $18,000. F. M. 
Knowlton, 28 Walter St., is arch. 

James E. Morse, Harvard Lawn, Water- 
vown, Mass., is building a garage on Pren- 
tiss St., which will accomodate 50 cars. 

The Baldwin Chain & Mfg. Co., Worces- 
ter, Mass., has awarded a contract for a 
two-story addition to its factory. Cost 
$20,000. 

Charles E. Sandberg, sheet metal and 
automobile worker, 35 Thomas St., Wor- 
cester, Mass., plans to build a wooden 
addition for the manufacture of sheet 
metal goods. 

Michael Joy, Worcester, Mass., contem- 
plates the construction_of a reinforced- 
concrete garage here. E. Coulson, Walk- 
er Bldg., is arch. 

A contract has been awarded for a two- 
story addition, 41x95 ft., to the Builders 
Iron Foundry, at Providence, R. I. 

The Gray Telephone Pay Station Co. 
has awarded a contract for a new factory 
to be erected on Arbor St., Hartford, 
Conn. It will be of reinforced concrete, 
52x210 ft., four stories and basement. 
There will also be a power house, 30x40 ft. 
one story high. Plans will be ready soon 
for estimates on plumbing, electric work, 
automatic sprinklers, freight elevator, 
etc. Greenwood & Noerr are engrs. 
Noted July 4. 

The Pope Mfg. Co., Hartford, Conn., is 
completing plans for the construction of 
a four-story factory which is to be devoted 
to the production ofa line of lower priced 
cars. It is said that this plant will double 
the capacity of the plant. 


MIDDLE ATLANTIC STATES 


The Marine Welding Co., 36 Illinois St., 
Buffalo, N. Y., has been incorporated with 
a capital of $150,000 and will take over and 
continue the business of the General 
Welding Co., with plants at Buffalo, Cleve- 
land and Milwaukee. Existing plants will 
be enlarged and new equipment added. 
H. G. Smith is pres. 

The Pierce-Arrow Car Co., Buffalo, .N. 
Y., has awarded contracts for the addi- 
tion of three stories to its truck assem- 
bling plant. One story will be added to 
each wing of the three-story body plant, 
184x244 ft., 60x402 ft. and 60x325 ft. in 
size, respectively. 

Work has been commenced on the con- 
struction of the new factory for the Jul- 
ian Motor Co. at Messina Springs, N. Y., 
and it is expected that the factory will be 
in operation by Feb. 1, 1913 

H. G. Hammet, 476 South Eighth St., 
Troy, N. Y., has awarded a contract for 
the erection of a new machine shop. It 
will be 75x110 ft., two and three stories 
high. 

The plant and machinery of the Knick- 
erbocker Cutlery Co., Belleville, N. J., 
was damaged by fire to the 
about $35,000 

Fire Sept. 28, 
Iron Works, 
$15,000. 

Jacob Hagin, Elizabeth, N. J., is soon to 
erect another public garage. Plans call 
for a modern garage with workshop, as- 
sembling department and a large paint- 
ing and varnishing room 


extent of 


destroyed 


the Bridgeton 
Bridgeton, J 


Loss 


The Ulster Iron Works, Dover, N. J., is 
preparing plans for an addition to its 
plant, measuring 150x100 ft The com- 


pany also intends erecting another build- 
ing to take care of all puddling furnaces 
and rolls, which will also give additional 
room for installing several heating fur- 
naces. 

The Hartford Suspension Co., 150 Bay 
St., Jersey City, N. J., will construct an 
eight-story concrete factory, on Morgan 
St.. near Henderson St. The estimated 
cost is $65,000. 


D. S. Plumb, East Park St., Ne wark, 
N. J., manufacturer of clock works, has 
been granted a permit to erect a three- 


story plant, 80x100-ft., at Norfolk and 
Dickerson Sts. The new factory will 
cost about $28,000. Noted Aug. 8. 


L. S. Plaut & Co., Broad St., Newark, 
N. J., department store, has leased pro- 
o»erty on Washington St., and will estab- 
fish a garage for the maintenance of its 
delivery trucks. 

The Linkroum Automobile Co., Newark, 
N. J., has leased property on Central 
Ave., and will establish a commercial 
garage. 

The Darford Motor Co., Newark, N. J., 


will build a two-story brick commercial 
garage, 84x110-ft., at Central Ave., and 
Hudson St. A fully equipped machine 


shop will be included. 

The Barlow Garage Co., High St., New- 
ark, N. J., recently organized to operate 
a commercial garage for the repair of 
electric vehicles, has leased a new building 
now in course of erection at 233 High St., 
and will establish a large electric garage. 
Facilities will be installed for every class 
of machine and repair work, and storage 
battery charging room with capacity for 
charging 60 vehicles daily. 

F. Ostendorff, Beach Haven, Penn., is 
having plans prepared for a 100x200 ft., 
two-story, fireproof garage. 

Plans have been completed by the 
Krupp Foundry, Lansdale, Penn., for the 
construction of new additions to its foun- 
dry. Buildings to be used by the mold- 
ing department will be erected. 

The City Garage Co., Meadville, Penn., 
is having a new garage built at 1010 Water 
St. The building will be 80x50 ft. in di- 
mensions, fireproof and of concrete block 
construction. A vulcanizing plant and 
a machine shop are to be installed and 
later on the company plans to add anoth- 
er story to the structure. 

The Midvale Steel Co., Nicetown, Phil- 
adelphia, Penn., is receiving bids for the 
construction of new additions to its pat- 
tern and carpenter shop. It will be one 
story high, 130x46 ft. 

The Pullman Automobile Co., Philadel- 
phia, Penn., has awarded the contract 
for the erection of a two-story concrete 
block service station on Wood St., extend- 
ing through to Pearl St. The estimated 
cost is $40,000. Noted July 25. 


John J. Pfeiffer & Co., manufacturer of 
shovels, 222 Race St., Philadelphia, Penn., 
has awarded a contract for the construc- 
tion of a new forge shop. It will be 22x 
72 ft., one story high The estimated cost 
is $8000. Noted Sept. 19. 

F. & E. Aubel, iron workers, 2520 North 
9th St., Philadelphia, Penn., are receiving 
bids for the construction of a new factory. 
tl will be one-story high, 100x48 ft. The 
estimated cost is $15,000. E. allen Wilson, 
1208 Chestnut St., is the arch. 

The Pennsylvania R.R. Co., Broad St. 
Station, Philadelphia, Penn., is receiving 
bids for the construction of a new battery- 
house. It will be one and two stories high, 
149x27 ft., and will cost $20,000. 

John Weilsbacher, Pittsburgh, Penn., is 
asking for bids on the construction of a 
one-story brick commercial garage at 
13th and Sarah Sts., South Side. 

The Pittsburgh Railways Co., Pitts- 
burgh, Penn., has acquired land lying be- 
tween Ohio St. and the West Penn. R.R., 
and will erect new car barns and repair 
shops. 

Plans for the construction of an auto- 
mobile storage garage to be erected at 
South 12th and Carson Sts., Pittsburgh, 
Penn., will soon be ready Augustus 
Hartje is at the head of the building com- 
pany The building will be of steel and 
concrete, 275x275 ft., and costing about 
$100,000. 

The Light Mfg. & Foundry Co., Pitts- 
town, Penn., has awarded a contract 
for the construction of a new foun- 
dry It will be one-story, 60x260 ft 

The American Express Co., 6 South 
Calvert St.., Baltimore, Md., has awarded 
a contract for the construction of a gar- 


age at 520 Colvin St. It will be two stor- 
ies, 112x80 ft. 

Bids will be received 
10:30 a.m., Oct. 21, by Maj. F. C. Boggs, 
Corps Engrs., U.S.A., Gen. Pur. Officer, 
Isthmian Canal Comn., Washington, D. 
C., under Circular 738; Class 1, 4,000 ft. 
plow steel hoisting cable; (2) 8,100 ft. flex- 
ible plow steel towing hawser; (3) 15,000 ft. 
galvanized wrought-iron or steel pipe; 
(4) 1,150 ft. brass tubing; (5) 500 lbs. spec- 
ial bronze; (6) 2,000 lb. yellow metal) (7° 
40,000 lbs. galvanized iron or steel wire; 
and small quantities of other supplies. 


as follows until 


SOUTHERN STATES 

The R. D. Hughes Nut Lock Corpora- 
tion will equip a factory at Lynchburg, 
Va., for manufacturing nut locks. The 
company was recently organized with a 
capital of $25,000. R. D. Hughes is pres. 

The American Hardware Co. will es- 
tablish a factory at Petersburg, Va. to 
manufacture hardware used in making 
trucks and bags. V. Sweard, secy. of 
the Seward Trunk & Bag Co. is pres. of the 
new company which is capitalized at 
$500,000. 

The Virginian Ry. Co. is enlarging its 
roundhouse and building new shops at 
Princeton, W. Va. These improvements 
will cover about three acres when com- 
pleted. F. T. Slayton, Princeton, W. Va. 
may be addressed. 

La Belle Iron Works, whose general 
offices are at Steubenville, Ohio, will 
make improvements in its plant at Wheel- 
ing, W.Va. to cost about $250,000, including 
an additional open hearth furnace. 

The Rylander Auto Co., Americus, Ga., 
is having another story added to the 
Mitchell Building on Lamar St., in order 
to take care of its increasing business. 

The Lynchburg Pipe & Foundry Co., 
will erect a plant at Anniston, Ala., ata 
cost of $1,250,000. M. H. Maury is mgr. 

The Mitchell Motor Car Co., Montgom- 
ery, Ala., is building an addition to its 
salesroom on North Lawrence St., which 
will be used for handling a full line of ac- 
cessories. 

Cc. A. Bond, Lawrenceburg, Ky., will 
erect a garage costing $7500, which is to 
be leased to the Kentucky Automobile 
Co., Louisville, Ky. 

The Louisville Ry. Co., Louisville, Ky., 
will let a contract shortly for the erection 
of repair shops at Twenty-ninth St. and 
Broadway, where all of the repair work 
will be concentrated. A considerable 
amount of additional equipment will be 
required. Address H. Minary. 

The Yager Motor Car Co., Louisville, 
Ky., has decided to erect a new garage. 
A repair shop will be included, the equip- 


ment for which will be unusually com- 
plete. 
MIDDLE WEST 
The Corcoran Bros. Co., Cincinnati, 
Ohio, automobile lam manufacturers, 
have instructed Bert Baldwin & Co. to 


immediately prepare plans for a three- 
story fireproof addition to be erected 
north of their main plant. 

The American Steel & Wire Co., Cleve- 
land, Ohio, has extensive plans under 
consideration for large additions to its 
present steel and wire mills. 

The Hart Mfg. Co., Cleveland, Ohio, 
maker of mechanics tools, will build and 
equip a new factory, two stories high. 
D. T. Perry ,1625 E. 115th St., Cleveland, 
Ohio, will erect a garage. 

The Cooper Spring Co., No 1241 
Winslow St., Cleveland, Ohio, will build 
a new spring making factory at once. 

The Cleveland Co-operative Stove Co.,. 
Cleveland, Ohio, will construct a one- 
story addition, of brick, 65x80 ft. 

The Ralston Steel Car Co., Columbus, 
Ohio, has plans for the erection of an ad- 
dition 400x125 ft 

The Garford Auto Co., Elyria, Ohio, is 
making large additions to its plant and 
purchasing new automobile making ma- 
chinery. 
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The Etna Machine Co., Toledo, Ohio, 
has commenced work on the erection of 
an addition, 60x100 ft. 


The Bunting Brass & Bronze Co., maker 
of bronze and brass castings, Toledo, 
Ohio, has recently completed the erec- 
tion of a new factory on Spencer and 
Carleton Sts. 

The Acklin Stamping Co., manufac- 
turer of stampings from sheet steel, To- 
ledo, Ohio, is building a large addition to 
its present factory on Dorr St., Toledo, 
Ohio. 


The Remy Electric Co., Anderson, Ind., 
has started work on two fireproof build- 
will give 


ings, the completion of which 
the ‘Remy factory an increase of 10,600 
sq.ft. of floor space. 

3ertsch & Co., Cambridge City, Ind., 


will receive bids and let contracts shortly 
for the machine tool equipment required 
for its new plant. 

The Faultless Castor Co., Qmaha, Neb., 
will remove its plant to Evansville, Ind. 

The Central Foundry Co., Fort Wayne, 
Ind., is planning to erect a new foundry. 

The & Young Machine Co., De- 
troit, Mich., maker of automobile en- 
gines, will erect a factory, 100x200 ft. at 
McDougall and Jefferson Aves. 

The Long Mfg. Co., Detroit, Mich., 
manufacturer of automobile radiators, 
will erect an addition to its plant. 

The Michigan Cash Register Co., De- 
troit, Mich., is Res ing plans prepared for 
the construction of a four- story factory, 
138x150 ft. of reinforced concrete. Albert 
Kahn, Trussed Concrete Bldg., Detroit, 
is arch. 

The Long Mfg. Co., Detroit, Mich., 

er of radiators, is contemplating the 
erection of an additional building. The 
size of the new structure has not yet been 
decided upon. 
_It is announced by Howard Crawford, 
Gen. Mer. of the K-R-I-T Motor Car Co., 
Detroit, Mich., that a new building is to 
be added to the plant and that a second 
will soon thereafter be started 

The West Side Brewing Co., Detroit, 
Mich., has let the contract for the con- 
struction of a brick garage at Tenth and 
Abbot Sts., for the accommodation of its 
motor trucks. 

Fire destroyed the machine and other 
shops of the Wyandotte plant of the De- 


Ross 


mak- 


troit Ship Building Co., Detroit, Mich. 
Loss, from $75,000 to $90,000. 
The Shaw-WalkerCo., Muskegon, Mich., 


will erect an addition to cost $50,000, to 
be used for the manufacture of steel filing 
cabinets. 

The Pontiac 
Pontiac, Mich., 


Automobile Casting Co., 
which was recently in- 
corporated, has purchased a _ five-acre 
site and awarded a contract for the 
erection of a one-story building, 40x100 ft. 

The Hess-Pontiac Spring & Axle Co., 
Pontiac, Mich., will erect a 62x54 ft. ad- 
dition, which with the addition now being 
completed, will double the present manu- 
facturing capacity. The company makes 
automobile springs. 

The Lambert Car Mfg. Co., Chicago, 
ll., a newly organized concern, has 
bought the old power-plant of the Chicago 
City R.R. Co. and will equip it for the 
manufacture of steel cars. 

a Langer Auto Castings Co., Chicago, 
Ill., has changed its name to the’ Diversity 
Foundry Co. 


The American Car & Foundry Co., Chi- 
cago, Ill., will erect a machine shop at 
Madison, Ill. The structure will be 70x 
144 ft. and will cost $16,000. 

The R. C. Wells Mfg. Co., Fond du Lac, 
Wis., recently incorporated, will erect a 


plant for the manufacture of automobile 
accessories, 

The Wisconsin Foundry & Machine Co. 
Madison, Wis., has take’ out a permit for 
the erection of a machine shop. 


Norman Chilsen, Merrell, Wis., is soon 
to erect a large three- story brick garage 
adjoining his present place of business, 
which will be connec ted by a passageway 
to the machine shop of the new building. 


A steam vulcanizing plant will be in- 
stalled. 
Leenhouts & Guthrie are preparing 


lans for concrete, brick and steel fac- 
ory additions to the Chain Belt Co., 736 
Park St., Milwaukee, Wis., two- stories 
and 42x70 ft. , and one-story and 51x118 ft. 
Julius Straus, Milwaukee, Wis., con- 
templates erecting a two-story garage, 
58x124 ft. Martin ginliaren && Sons are 
archs. Cost, $50.0 

The Hamilton & eines Mfg. Co., Mil- 
waukee, Wis., manufacturer of electrical 
goods and specialties, is contemplating a 
new tactory building of brick, concrete 
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and steel construction, 200x50 ft., three 
and two stories high. Cost, $25,000. 
Plans have been completed by B. J. 


for a new commercial gar- 


Burns, arch., 
the W. E. Allen Co., 


age building for 
Milwaukee, Wis., at Grand Ave. and 
Thirtieth St., one-story, 60x120 ft. 
WEST OF THE MISSISSIPPI 
The Boone Auto Co., Boone, Iowa, has 


the construction 


had plans prepared for 
75x100 ft. on 


of a one-story addition, 
Arden St. 

William conducting a 
Locust 


Schuh who is 


garage business temporarily at 
and Seventh Sts., Dubuque, Iowa, plans 
to erect a large garage on Clay St. 

Haug & Sons, Manchester, Iowa, have 


started the construction of a new garage 


and machine shop, 50x100 ft. It will be 
built of concrete. 
Babst & Scheffler, Barnesville, Minn., 


have started the erection of a large gar- 
age. 

The Peteler Car Co., St. Paul, 
oo a site covering about 
and plans to build a factory. 

I. M. Augustine, Grand Island, Neb., 
will soon begin the erection of a brick 
garage on Second St. It will be occ upied 
by the Jarvis-Bauder Co. 

Austin Bros., Sioux City, S. D., have 
recentiy purchased the Faubin blacksmith 
shop at Ryder, N. D., and plan to build an 
addition, 24x40 ft., to be used as a garage 


Minn., has 
23 acres, 


The Simplex Novelty Mfg. Co., St. 
Louis, Mo., recently incorporated with a 
capital of $10,000, plans to build a plant 
for the manufacture of mechanical de- 
vices. The incorporators are Alfred 
Ramel, John R. Gilda, and Conrad Rein- 
beck 

The Plantation Equipment Co., St. 


Louis, Mo., has been incorporated with a 
capital of $100,000 and has purchased a 
site at Valley Park, Mo., on which it will 
construct a forge shop, machine shop 
and assembling plant. William C. Zelle 
is pres. 

Fire Sept. 25, damaged the foundry and 
machine shops of the Continental Gin 
Co., Dallas, Tex. Loss $7000. 


Fire Sept. , damaged the plant of the 


San Antonio » ee hine & Supply Co., East 
Commerce St., San Antonio, Tex. " Loss 
$8500. 
WESTERN STATES 
John H. Davis, Miami, Ariz., will erect 
ylant at Miami for rebuilding automo- 
biles. 


I. L. Rosenthal, San Francisco, Calif., 
is planning the erection of a commercial 
garage and repair plant to cost $60,000. 
Oser Bros., Western Metropolis Bank 
building, San Francisco, are preparing 
plans 


CANADA 


The Mount Royal Garage Co., Montreal, 
Que., will erect a six-story and basement 
building of stone and reinforced con- 
crete, 70x200 ft. Guy & Dorchester are 
archs. The company is capitalized at 
$500,000. 

The Pratt & Letchworth Co., 
N. Y., manufacturers of steel and malle- 
able iron castings, has plans for a large 
addition to its Canadian plant at Brant- 
ford, Ont. 

The Great West Wire 
has plans for a new factory at 
liam, Ont. to cost $100,000. 
Black, Winnipeg, Man., is pres 

Thomas E. Corliss, manager of the man- 
ufacturing department of the Buffalo 
Brake Beam Co. has announced that the 
company will establish a Canadian branch 
at Hamilton, Ont. A part of the site oc- 
cupied by the Hammant Steel Car Co., on 
Kenilworth Ave. has been leased, and the 
erection of a temporary plant has been 


Buffalo, 


Fence Co., Ltd., 
Fort Wil- 
Thomas 


begun. The business and staff of a small 
branch located at Brantford will be 
transferred to Hamilton, and the com- 


pany will later purchase its own site and 
erect a modern factory. 

The Silversmiths’ Co., Ltd. will build 
and equip a plant at New Hamburg, Ont., 
at a cost of $75,000. When completed, it 
will give employment to about 100 men. 

Hugo A. Gutenkunst is planning to es- 
tablish iron works at Owen Sound, Ont., 
to cost approximately $100,000. 

The Toronto Structural Steel Co., 
Traders’ Bank Bldg., Toronto, Ont., has 
increased its capital stock from $100,000 
to $500,000 and is having plans prepared 
for extensive additions to its plant. Geo. 
Gouinlock is pres 
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The Canadian Steel Foundries Ltd., 
Welland, Ont., will build extensive addi- 
tions to its plant, including 100 foot ex- 
tensions each to the main and storage 
buildings, also extension to foundry 
building, a new building 50x125 ft. for an 
18 inch mill; new hotbeds in the 12-in. and 
22 inch mills; two billet heating furnaces; 


one busking furnace; a 25 ton basic fur- 
nace; a 34 ton traveling crane; new power 
and air compressing systems; and new 
sewerage plant. The estimated cost is 
$200,000. 

The Diamond Flint Co., Ltd., Toronto, 
Ont., will establish a factory to manufac- 


ture glass bottles at Tedcliffe, Alta. 

The Canadian Northern Ry. Co. will es- 
tablish repair shops and yards at Port 
Mann, B. C. where the freight sheds will 
be located. 

R. J. Snelgrove, Vancouver, 
erect a garage to cost $35,000. 
of concrete, fireproof construction, 


B. C., will 
It will be 
two 


stories 75x122 ft., accommodating 200 
cars Braunton & Leiberg, Exchange 

Bldg., are archs. 
Fire Sept. 29, destroyed the mill of the 
B. 


Calhoun Lumber Co., Moncton, N. 


Loss $145,000 








New INCORPORATIONS 
METAL WORKING 


The following companies have 
corporated to manufacture: 

Amerige-Davis Machine Co., Augusta, 
Maine; drills, derricks, and all kind of 
mining machinery. Capital $500,000. In- 
corporators: W. M. Sanborn, Melvin H. 
Simmons, Augusta, Maine. 

Bucksport Motor Co» Bucksport, Maine, 
motors of all kinds. Capital $6000. Incor- 
porators: J. E Witham, Bucksport, H. 
Neil Churchill, Orland, and W. C. Conary, 
Bucksport. 

Acme Automatic Bagging Scale Co., 
Portland, Maine; automatic and other 
feeding and weighing scales Capital 
$300,000. Incorporators: Elmer Perry, 
G. T. Spear, Stephen C. Perry, Portland, 
Maine. 

The Wrapping Machine Co., Springfield, 
Mass.: wrapping machines; Capital $250,- 
000. Incorporators: A. Linton Bausman, 
Ralph P. Alden, Arthur F. Bassett. 

The Springfield Facing Co., Spring- 
field, Mass.; foundry facings. Capital 
$40,000. Incorporators: Lyman 8S. Brown, 
Philip H. Remington. 

Blanding Electrical Supply Co., Bing- 
hamton, : all kinds of electrical ma- 
chinery. Capital $10,000, Incorporators: 
H. T. Blanding, Binghamton, N. Y., J. A. 


been in- 


Blanding, and E. L. Ac kerman, Bing- 
hamton. 

The Oxygen Gas Producer Co., Buffalo, 
N. Y.; gas producers, and non-back firing 
valves. Capital $5000. Incorporators: T. 
T. Weber, 610 Broadway, Buffalo, N. Y., 
C. J. ay ties Tresse It, 67 East 


William F. 
Utica St., Buffalo, N. Y. 

_ Duplex Moulding Sander Co., Hornell, 

Y.: machines, tools, fixtures. Capital 
$20,000 Incorporators: J. C. Prime, W. 
F. Smith, and John Bodenstab, Hornell. 

The Motometer Co., Ind., Boro. Man- 
hattan, N meters and appliances in 
connection with automobiles. Capital 
Townh- 


$5000 Incorporators: George H 
send, Haverford, Penn., Harrison H 
Boyce, Oyster Bay, L. I. Frederick J 
Moses, gig en me Be 
_The T. F. Hahn Co., Boro. Manhattan, 
Py motor carriers. Capital $10,000 
Incorporators Elizabeth Hahn, Jeanette 
A. Bravy, Charles Le Fevre, 515 Second 


St.. College Point, L 

The General Rim Co., White Plains, N. 
Y.: motor vehicles and accesscries. Cap- 
tal $150,000. Ine orpotators W. Kaul, 
RXR. W Ashley, F. Oberkirsch, 47 West 
34th St., Manhattan. 

American Piston Ring Co., Newark, N. 
J.; piston rings Capital $50,000. Incor- 
porators: Albert Wenzel, William Schmidt 
and Bertha Wenzel. 

Sterling Trolley Base Co., 359 Oraton 
St.. Newark, N. J.; sterling trolley bases. 
Capital $150,000. Incorporators: B. Hel- 
wig, E. L. Klump, F. Bentsen, 359 Oraton 
St., Newark, N 

The American ie & Tin Products Co., 
Cleveland, Ohio; steel and tin castings. 
Capital $100,000. Incorporators: George 

’’ Crossett, Robert S. Hamilton, C. A. 
Schlup, Roy Young and §8. 8. Kail 

The Elyria Auto Sales Co., Elyria, Ohio; 
manufacturing and dealing in automo- 
biles.. Capital $10,000. Incorporators: W, 
G. Bennett, T. W. Eyon, F. Bates, Correll 
H. Smith and J. J. Dillon. 
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The Sheets Bros. Elevator Co., of 6529 
Broadway, Cleveland, Ohio, is building 
a new $15,000 grain elevator. 


The Cleveland Worsted Mills Co., Cleve- 
land, Ohio, has commenced work on the 
six- -story building for its burling and 
mending department. 

The canning plant of the Christy Co., 


Cleveland, Ohio, was destroyed by fire 
Sept. 29. Loss $50,000. 
The Sheets Brass Co., Cleveland, Ohio, 


will erect a new large grain elevator. 
The one-story concrete building being 
erected for the Cleveland Tanning Co., 


Cleveland, Ohio, is nearing completion. 
Ware Champney is pres. and L. E. Hill, 
secy. 

The Nailler Co., Elyria, Ohio, just in- 


ostiaoue with $1,000,000 capital will 
erect and equip a large plant to make 
enamel beer casks and other enamel 
goods. 

The construction 
for the Massilon Comb 
pooas, Massillon, Ohio, 
sept. 24 


of the first building 
& Novelty Co.’ 
was commenc od 


John T. Nixon has ordered plans on 
which he will ask bids for the remodeling 
of the Attica City flouring mill, Attica, 
Ind., and for the construction of a grain 
elevator. N. D. Neull, Ft. Wayne, Ind., 
is arch. 

Fire destroyed the Clay Products Plant, 
Brazil, Ind., entailing a loss of $100,000. 

E. A. Shannon, gen. mgr., announces 
that bids will be asked for the rebuilding 
of the plant as soon as the insurance is 
adjusted. 

The John Obrecht Sons Mfg. Co., Tell 
City, Ind., has announced plans for erec- 
tion of a factory to manufacture lawn- 
swings, which will be equipped at once. 

The Herbert Mfg. Co., manufacturer 
of auto bodies and accessories, Detroit, 
Mich., is building a new factory at 1123-35 
Vermont Ave., Detroit. Cost $44,000. 


The American Agricultural Chemical 
Co., Detroit, Mich., is building a $12,000 
addition to its present plant. 


John Kezyckoski, Chicago, Ill, wil) 
build a two-story brick bakery 25x108 
ft. at 1833-5 West 17th St., and equip it 
with new machinery. 


The Department of Public Works of the 
city of Detroit, Mich., has let the general 
contract for the erection of the new 
asphalt plant. Cost $25,000. 


The W. H. Hill Co., Detroit, Mich., man- 
ufacturer of drugs, has awarded the con- 
tract for the erection of its proposed new 
factory. The structure will be 40x105 
f't., two stories high. 


Baushe Bros., carriage makers, Muske- 
gon, Mich., have let the contract for the 
erection of a two-story brick factory. 


The Fox & Mason 
unna, Mich., will erect a factory 
Mich 


The Lufkin Rule Co.. Saginaw, 
will erect an addition to its factory. 


The plant of Darling & Co., manufac- 
turer of fertilizers, West Forty-fifth St 
and South Center Ave., Chicago, Ill., was 
damaged by fire to the extent of $5000. 


A factory will be built at Peoria, IIl., 
by the Boss Mfg. Co., Kewanee, Ill. The 
building will be two stories and basement, 
100x170 ft. Estimated cost, $50,000. 


Furniture Co., Cor- 
at Ovid, 


Mich., 


WEST OF THE MISSISSIPPI 
Engler 


Fire Sept. 23, destroyed A. E 
Minn. 


Lemier Co’s. plant at Beaudette, 
Loss $60,000. . 


William O'Loughlin, Baker, Mont., ash 
acquired a site at Baker and will erect a 
flour mill. 


Fire Sept. 24, destroyed the Lagerquist 


planing mill at Missoula, Mont. Loss 
20,000. 

The plant of the City Ice & Storage Co. 
py City, Mo., was destroyed by fire. 
Loss $60,000. 

The Kansas City Packing Box Co., Kan- 


sas City, Mo., has had plans pre pared for 
the construction of a plant to cost about 
$100,000. 

The Whitcomb Cabinet Co., Kansas 
City, Mo., plans to build a plant for the 
manufacture of interior woodwork The 
estimated cost is $50,000. 


The Eureka Table Co., St. Louis, Mo., 
recently incorporated with a capital of 
$50,000, will build a plant for the manu fac- 
ture of tables and furnitures. he incor- 
porators are: Theodore Wolf, and M.J.E 
Hartman. 
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The Hackman Mfg. To., St. Louis, Mo., 
plans to build a factory at St. Louis, for 
the manufacture of beercrates. The esti- 
mated cost is $50,000. Frederick Hack- 
man is interested 

Fire Sept. 22, destroyed the sawmill and 
grist mill of M. A. Grant, Dalton, Ark. 
Loss $6000. 

Fire Sept. 22, 
of W. M. Boyette, 
$3500. 


Fire Sept. 24, 


destroyed the cotton gin 
Pine Bluff, Ark Loss 


destroyed the cotton gin 


of the Consumers’ Cotton Oil Co., Pine 
Bluff, Ark. Loss $1000. 
Fire Sept. 27, destroyed the plant of 


the Elgin Butler Brick Co., Austin, Tex. 
Loss $50,000. 

_ The commercial club of Bryan, Tex 
is promoting the establishment of a large 
carriage factory. 

Fire Sept. 27, destroyed the plant of the 
Texas Grain & Milling Co., 3500 Crutcher 
St., Dallas, Tex Loss $5000. 

The Western Woodenware Co., El Paso, 
Tex., is planning the erection of a plant at 
Anthony and Wall Sts., for the manufac- 
ture of its specialties. The estimated 
cost is $15,000. O. H. Thorman, El Paso, 
is the arch 

Fire, Sept. 22, 
the Texas Lumber 
Honey Island, Tex Loss $7000. 

Wintz & Daniels, Kountze, Tex., are se- 
tablishing a lumber mill at Kountze. 

Fire Sept. 28, destroyed the gin of the 
Ricardo Gin Co., at Ricardo, seven miles 
from Kingsville, Tex. Loss $6000. 

The chamber of Commerce of Victoria, 
Tex., is promoting the establishment of a 
canning and pickling factory and a cold 
storage plant. 


destroyed the dry kiln of 
Manufacturing Co., 


WESTERN STATES 


Fire Sept. 12, destroyed the sawmill of 


the White Pine Milling Co., Nampa, Idaho. 
Loss $70,000 

Fire Sept. 21, damaged the dry kiln of 
the Jamison Shingle Co., Everett, Wash. 


Loss $4000. 


The Wynooche Shingle Co., Montesano, 
Wash., recently inc orporated with a capi- 
tal stock of $25,000, is planning the con- 
struction of a shingle mill with a daily 
capacity of 250,000 shingles. Charles 
Willever and B. G. Cheney are the incor- 
porators. 

C. S. Gilchrist, of Centralia, 
H. W. McPhail, of Raymond, Wash., 
have acquired plant of the Pacific Pack- 
age Co., at Raymond The new owners 
will erect a 3-story addition and install 
new equipment. 

The New Method Laundry Co., Pike St., 
Seattle, Wash., plans to build a new steam 
laundry plant on llth Ave. The esti- 
mated cost is $10,000 

The Howell Shingle Co., Skamokawa, 
Wash., is preparing to rebuild the large 
kiln that was recently destroyed by 


Wash., and 


J.S. Campbell is considering the erect- 
ion of a broom manufacturing plant at, 
Toppenish, Wash 

Fire Sept. 14, 
dryhouse of the 
Shingle Co at 
$7000. 

R. E. Grotkass, 


destroyed the mill and 
Rose City Lumber & 
Clatskanie, Ore. Loss 


San Francisco, Calif., 
representing San Francisco capitalists. is 
considering sites at Klammath Falls, Ore 
for the erection of a beet sugar factory 

The California Cement Co., Imperial, 
Calif., is pranning the erection of a new 
cement plant at Imperial. 

The Monarch Screen & Mfg. Co., Los 
Angeles, Calif., has taken out a permit 
to remodel its planing mill on South 
Main St. 

The Spanish Mission Tile Co., Citizens 
National Bank Bldg., Los Angeles, Calif 
plans to erect a factory at Los Angeles. 
for the manufacture of Spanish mission 
tile from cement. L. A. Collins is mgr. 


The plant of the Merchants’ Ice & Cold 
Storage Co., Palmetto and Seaton St., 
Los Angeles, Calif., was destroyed by 
fire with a loss of $350,000. It will be re- 
built immediately F. G. Calkins is pres 
and gen. mgr. 


F. F. Stuart, commercial agent of the 
me. Whitney Power Co., -orterville, 
Calif., is negotiating with Porterville 
people for the raising of capital for the 
erection of two alfalfa meal mills in the 
Woodville-Poplar districts, near Porter- 


ville. 
H. H. Jones, Riverside, Calif., has 
leased a building on Edgar Ave., Beau- 


mont, Calif., and willinstall machinery for 
a steam laundry plant. 
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Angeles, Calif., plans 
to erect a sash and door factory on Ninth 
and E Sts., Sacramento, Calif. 

The White Star Canning Co., San Pedro, 
Calif., is planning to make extensive im- 
provements in its fish canning plant. 

The Delta Canning Co., Stockton, Calif., 
has been incorporated with a capital stock ° 
of $75,000 by F. B. Nims, H. C. Meyer, and 
Andrew Simpson. The company has ac- 
quired a site at Stockton and will erect a 
canning plant. 

Charles Pozzi, Tomales, Calif., whose 
creamery plant was recently destroyed by 
fire, will rebuild it at once. 


A. E. Gaylord, Los 


CANADA 


destroyed the plant of the 
Galt, Ont. Loss, $150,000. 


damaged the 
Ottawa, 


Fire Oct. 1, 
Galt Robe Co., 

Fire Sept. 29, 
of the R. W. Lee Co., 
$25,000. 

Fire Sept 
ing of the 
St. Thomas, 


mill 
Loss 


shoddy 
Ont 


29, destroyed the main build- 
apple evaporator, at Sparta, 
Ont. Loss $4000 








New In 


GENERAL 


CORPORATIONS 


MANUFACTURING 

The following comp vanies have been in- 
corporated to manufacture: 

The Mulhauser Co., Albany, N. Y 
shoddy yarns, etc. Capital $25,000. In- 
corporators: F. Mulhauser, 1862 East 90th 
St., Cleveland, Sigmund Mulhauser, 26 
Dana Ave., Albany, Rose Mulhauser. 

Strohbeck & Briggs, Ind., Boro. Brook- 
lyn, N. Y.; footwear of all kinds. Capital 
$100, 000. Incorporators: C. W. Strohbeck, 
234 Decatur St., Sophia Strohbec k, and A. 


Lee Briggs, 665 East 18th St., Boro. Brook- 
lyn, N. Y. ° 
The Baumeister Piano Co., Inc., Boro. 


pianos. Capital $75,- 
Harriet Baumeister, 
Sheeder, 141 East 71st. 


Manhattan, N. 
000. Incorporators 
Lillie Sheeder, F. T. 
St., New York 


Onondaga Paint Works, Ine. Onon- 
daga, N., paints, varnishes. Capital, 
$125,000. Incorporators: J. H. Burke, 
Db. W. Seubert, C. V. Byrne, Syracuse, 
ae 

Price Fire & Waterproofing Co., Pough- 
keepsie, N. Y.; compounds for fireproof. 
Capital $375,000. Incorporators Ss 
Price, F. 8. Lown, H. C. Barker, Pough- 
keepsie, N 

William R. Reilly & Co., Asbury Park, 
N. J.; lenses. Capital, $10,000. Incor- 
porators: William B. Reilly, George T 
Terrell and Harold Sampson. 

Grilley Mfg. Co., Camden, N. J.; leather 
Capital, $25,000 Incorporators: R. L 
Grilley, Geo. M. Hessdoerfer, Jr... Herman 
Bachelz, 

The Rec Knitting Co., Camden, N. J 


sell and deal in sweat- 
Incorporators: J. A. 


manufacture, buy, 


ers. Capital '$50,000 
Mac Peak, George H. B. Martin, I. C 
Clow. 

Otis Wright, Inc., Cranford, N. J.; arti- 
ficial stone, brick, building materials 


Capital $100,000. Incorporators: O.Wright 
E. Wright, F. S. Taggert, Westfield, N. J. 

Superior Leather Co., Newark, N. J 
leather goods. Capital $30,000. Incor- 
porators: G. B. Mason, F. C. Lauster, G 
D. Surmount, Newark, N. J. 

Waldman Shoe Co., Newark, N. J 
shoes Capital $10,000. Incorporators 
Morris Waldman. Annie Waldman, and 
Bernard Grifinger 

The Sunset Sign Co., Newark, N. J.; 
electric signs. Capital $125,000. Incor- 
porators: C. B. Herman, J. F. Marion, and 
Alexander McMahon 


Bakker’s Varnish Works, 1067 Madison 
Ave Paterson, N. J., paints, and pain- 
ter's Capital $125,000 Incor- 


supplies 
porators: J. F 
Ave., J. F 
Leuvelink, 1046 Madison 
N.d 


1067 Madi- 
and G. J 
Paterson 


Bakker, Jr., 
J. Bakker, Sr. 
Ave. 


Seon 


Queen-Armor Silk Mfg. Co., Paterson, 
N. J., silk and othe r textile fabrics. Cap- 
ital $125,000. Incorporators: W. J. Bri- 
ody, T. J. Holmes, Jr W. O. Mickel, 
Paterson, N. J 

Mutual Woven Label Co., -aterson, 
N. J.: silk and other textile fabrics. Cap- 
ital $25,000 Incorporators: A. Miller, A. 
J. Miller, Paterson, N.J., W. Stephanson, 
Fairlawn 
Mutual Woven Label Co., Paterson, N. 
J.: silk and other testile fabrics Capital 
$25,000. Incorporators: A. Miller, A. J. 
Miller, Paterson, N. J., and W. Stephen- 
son, Fairlawn, N. J. 
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Stone Co., Point Pleasant, 
N.J.;cement. Capital $50, 000. Incorpor- 
ators: William A. Todd, Alfred A. Law, 
and William H. Price. 
Alliance Co., srenton. N.J.; 
earthen produc ts. Capital 
corperators: K. I Lanning, W. L. 
wr., W. Hopper, Trenton, N. J. 


The Rokite 


pottery and 
$100,000 In- 
Cox, 


Ne w York Stool & Mfg. Co., Washing- 
ton, N. J.; piano stools. Capital $25,000. 
Incorporators: W. Tonk, E. G. Tonk, 452 
Tenth Ave., F. A. Schuermann, Washing- 
ton, N. Jd. 

The Wharton Textile Co.,, Wharton, 
N. J.; silk and other textile fabrics. Cap- 
ital $50,000. Incorporators: M. M. Sear- 
ing, M. A. Searing, Dover, J. A. Crews, 


Wharton. 


Breming Mfg. Co., Nicolette, W. Va.; 
park and casino supplies; porch and 
awning swings Capital $30,000. Incor- 


orators: H. L. Breining, O. D. Stroder, 
Paul Cc. Lehman, Millard W. Neff and W. 
Scott Radeker, Parkersburg, W. Va 

Chadbourn Cotton Mills, Charlotte, N. 
Cc. Capital $125,000 Incorporators: D 
Cc. Whitted, E. J. Britt, Joseph A. Brown 
and others. 

The Wilson Hosiery Mills, 
Tenn. Capital $200,000 
Cc. E. James, Webster 
Harris, J. D. Keys and D. L 
The C. L. Kinney Mfg. Co., 
manufacturing sugar bins and 
Incorporators: C. L. Kinney, C. F. 


Chattanooga 
Incorporators: 
James, Franklin 
Grayson 

Akron, Ohio; 
novelties 


Kinney, 


R. A. Hess, J. C. Young and G. H. Fuller 

The Anchor Lumber Co., Cincinnati, 
Ohio; lumber and articles manufactured 
from wood. Capital $25,000. Incorpora- 


tors: C. W. Sprinkle, K. A. Sprinkle, 
K F. Williams, L Hirschauer, E. R 
Kroskrodt 
The Meyer 
nati, Ohio, 
in furniture. 
porators: John C. 
William L. Stothang, J. F 
H. Thompson. 


Cincin- 
dealing 
Incor- 


Bros., Furniture Co., 

manufacturing and 
Capital $15,000. 

Meyer, J. F 


Meyer and W: 


The Buckeye Woolen Co., Cleveland, 
Ohio, manufacture woolen goods and 
tailors’ trimmings Capital $25,000 In- 


corporators: Harry Qe rson, Julius Bloom- 


burg, Eugene E VNolf, Lawrence H. 
Corson and Daliel G ye. 
McCann-Shaw Mfg Co., Columbus, 


Ohio; all kinds of glass products. Capital 
$15,000 Incorporators J Z. Krumm, 
Ora O. McCann, Eugene McCann, W. D 
Shaw, and Ira H. Crum. 

The American Box & Pail Co., Dayton, 
Ohio; paper, articles made from paper, 
twine and wooden ware, advertising signs 
and novelties. Capital $50,000. Incorpor- 
ators: Robert R. Dickey, Lee A. Woods, 
Harry W. Scott, James A. Markham and 
Sylvester H. Carr. 


The Hamilton Mattress Co., Hamilton, 
Ohio; mattresses and pillows. Capital 
$10,000, Incorporators: John NHKaefer, 
Cc. W. Kaefer, William Kessler, John 
Weiler, Michael Kessler and George 
Weiler. 

The Gerhart Spring Tire Co., automo- 
bile tires., Marietta, Ohio. Capital $15,- 
000. Incorporators: J. A. Gerhart, G. O. 


Salzman, Casper Hopp, O. C. Mohler, and 


A. Schramm 

The Ohio Central 
ville, Ohio; glassware 
Incorporators: F. De 
Frank Lee. 


Glass Co., Pleasant- 
Capital $10,000. 
Jeun, A. Collett, and 


The May Sign Co., Toledo, Ohio: out- 
door display signs Capital $20,000 In 
corporators: H. J Kehoe, Carl May, 


Howard Lewis, F. W. Lewis and Morton 


L. Namer 


Wizard Sign Mfg. Co., Chicago, III; 


advertising devices. Capital $25,000. In- 
corporators( W. H. Devenish, H. J. Mey- 


ers, J. Warner, Chicago. 

The Central Aviation Co., Chicago, IIl.; 
airships and other mechanical ap paratus. 
Capital $2400. Incorporators ze wis 
Jacobsen, Daniel L. Madden, and A. |] 
Jacobsen 

The Tosla Auto Light Co., 
auto supplies. Capital $6000 
tors: C. B. Stafford, H. C. Lovinson, 
bert Jacobs 

Carbon Products Co., 
tar ind its products Capital $50,000, 
Incorporators: E. F. Langworthy, P. M. 
Combes, E. C. O'Donnell, Chicago. 


Chicago, IIl.; 
Incorpora- 
Al- 


Chicago, Ill; 








FORTHCOMING MEETINGS 


Machine Tool 
16-18, Hotel 


National 
Oct. 


Fall convention 
Builders’ Association, 
Astor, New York City. 

The Institute of 
Regular meeting 


Operating Engineers. 
second Thursday of 
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each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St, New 
York City. 

American Society of Mechanical En- 


gineers. Monthly meeting first Tuesday. 
Calvin VW. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 


Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 


Mass 

Association of Mechanical 
Monthly meeting fourth 
month. J. A. Brooks, sec- 
University, Providence, 


- St., Boston, 


Providence 
Engineers 
Tuesday each 
retary, Brown 
> 


Foundrymen’s Associa- 
meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles. secretary, Oliver Building, 
Pittsburgh, Penn. 


New England 
tion. Regular 


Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, . H. 
Warder, 1785 Monadnock Block, Chicago, 
ql 


Foundrymen’'s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 


Society of Engineer Drafts- 
meeting third Thursday 

Walter L. Smyth, sec- 
New York City. 


Philadelphia 


American 
men. Regular 


of each month. 
retar”, 


.16 Nassau St., 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“ Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
|| Noinformation given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value’ 
i} should not be inclosed to unknown 











correspondents. No advertising ac- 
cep from any agency, association 


or individual charging a fee for 








“registration,” or a commission on 
wages of successful applicants for 
positions. 





MEN WANTED 
Illinois 


TOOL 
tent, on 


MAKERS, 

jig and die 
shaper, milling machine 
55 miles from Chicago. 
Mfg. Works, Bradley, Ill 


THREE MEN, 
shop machinery, 
bulldozer, punch 
hammer dies; 55 
David Bradley Mfg. 


DRAFTSMAN—In Chicago, 
perience in design of electrical 
ing cranes; state qualifications, refer- 
ences, salary expected and when avail- 
able. Address “B. C.,” care Guenther- 
mractecs & Co., 64 W. Randolph St., Chi- 
cago, E 


four or five, compe- 
work, lathe planer, 
and bench work; 
David Bradley 


with forge- 
capable of setting up 
press, drop and helve- 
miles from Chicago. 
Works, Bradley, Ill. 


familiar 


with ex- 
travel- 


Iowa 


MACHINIST — Practical 
West employing 
specialty work. 
new machinery. 


FOREMAN 
man for shop in Middle 
3 or 4 machinists for 
installing 


Capable of 











Vol, 37, No. 15 


One who is good in getting up jigs. Good 

wages to right man. No trouble. Box 

854, Am. Mach. 
SUPERINTENDENT—Man 35 to 45 


years of age for large strictly modern ma- 
chine shops connected with college of 
engineering. Must be a first class me- 
chanic and have had experience as fore- 
man and superintendent of large com- 
mercial shops or factories. Must have 
good executive ability and present cre- 
dentials of good moral character and 
strictly temperate habits. In answering 
this ad state in your first letter what ex- 
perience you have had, what salary you 
would expect, what position you hold 
now, What positions you have held and 
how long you held them. This is a first 
class position and none but first class men 
should apply. Address, Highland Park 
College, Inc., Des Moines, lowa. 


Kansas 
INSTRUCTOR—College in Middle West 
has position open for instructor in mold- 
ing and foreman of foundry at $900 per 
year. Box 926, Am. Mach 


Massachusetts 

DRAFTSMEN with one or more years 

experience on machinery designing. Ap- 

ply to E. Jones & Sons Co., Pittsfield, 
Mass. 

FOREMAN, 

of oxy-acetylene welding plant, 


experienced, to take charge 
making 


sheet metal tanks; must handle men well 
and push production; state age, experi- 
ence and references. P. O. Box 1630, 


Springfield, Mass. 

MACHINIST, first-class, about 30 years, 
die maker, and able to handle, keep in re- 
pair and fine adjustment, dies, presses, 
and rapid running automatic machinery 
such as usedin makingtincans. The ma- 
chines are worked hard and call for care- 
ful, accurate man, competent and trust- 
worthy. Position permanent, and good 
chance for right man; would be situated 
in small town in Maine on sea shore. 
Answer giving experience and particu- 
lars to Box 895, American Machinist. 


Michigan 


high grade, preferably 
one thoroughly versed in automobile re- 
quirements; only men with experience 
and a make good record need apply. The 
Timken-Detroit Axle Co., Detroit, Mich. 

TOOL ROOM FOREMAN to take charge 
of a department employing about 60 tool 
makers in an automobile factory in De- 


ENGINEER, 


troit; must be a first class workman who 
has had experience as tool room fore- 
man; one who knows when a job is good 


that no time 
finish. Box 


enough and who would see 
was spent on unnecessary 
913, Am. Machinist. 


New Jersey 


MACHINISTS, several skilled all-round 


accustomed to steam and gas engine 
work. State age, experience and refer- 
ences. Box 928, Am. Mach 
New York 
MACHINISTS accustomed to pump 
work, also three or four erectors accus- 


tomed to the same class of work. Ad- 
dress Pump, care of American Machinist. 
DRAFTSMAN with some experience on 
furnace design; experience on structural 


steel, piping, brick-work also desirable. 
Western New York, state salaries. -Box 
901, Am. Mach. 


SCREW MACHINE OPERATORS, auto- 
matic on Acme machines. State experi- 
ence, and wages expected; references re- 
quired. Address Gamera Works, East- 
man Kodak Co., Rochester, N. Y. 

MODEL MAKERS—One or two strictly 
first class on high grade light machine 
work; location, New York City: will pay 
liberal weekly salary to mec hanie of the 
right stamp. Box 905, Am. Machinist. 

FOREMAN, specialist on B. & S. auto- 
matic screw machines and turret lathes, 


steady position; also cost keeper want- 
ed; must have experience in the manu- 
facture of electrical apparatus; state 
experience, references and salary ex- 
pected. - “F. G.,” care Am. Machinist, 
FACTORY PRODUCTION MAN, com- 
petent, one who has practical as well as 
technical knowledge; can produce good 
goods at a right cost and increase the 


volume of production. Give previous 


experience, references and salary ex- 
pected. Box 894, Am. Mach 
MACHINE TOOL DEMONSTRATORS 


—We have several positions for high speed 
steel and modern machine tool demon- 
strators and time and motion study men. 
Planning and despatching experience 
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desirable. Send name and address for 
application blanks to Emerson Company, 
30 Church Street, New York. 
MECHANICS, young, active, that have 
had experience manufacturing fine sew- 
ing machine parts, by contract or day; 
nice place to live and good lay for the 
right producers. In reply state age, 
whether married or single, compensa- 
tion received in previous positions and 


what is expected at the present time; 
only absolutely reliable efficient need 
apply. Box 365, Philmont, N. Y. 

A manufacturing company in the vi- 


cinity of Buffalo, N. Y., having completed 
the development stage of its product, 
desires to engage an A-1 man to do time 
study work, directly under the superin- 
tendent; must be able to study both ma- 


chine and assembling operations and 
also to put data thus obtained into 
proper form for basis for bonus; a fine 


opportunity for one who has the ability 
to “hang on” and desires to develop him- 
self into an efficiency expert; give refer- 
ences and state salary expected or no 
attention will be paid to application. Box 
941, Am. Machinist. 

SUPERINTENDENT, young man, 25 to 
38, to take charge of the manufacturing 
end of factory building automatic ma- 
chinery; must be practical machinist, fa- 
miliar with all lines of shop practice 
and willing to work; must be an execu- 
tive and able to assume responsibility; 
we want an able, energetic man who has 
the loyalty, ambition and ability to help 
build up a growing concern; would pre- 
fer that he have capital to become per- 
sonally interested in the company if 
mutually deemed advisable in the fu- 
ture, but ability is the first requisite; 
a splendid opportunity is open to the 
right man; state experience fully. Ad- 
dress Aaron H. Wing, 689 P. E. Building, 
Los Angeles, Calif. 


Ohio 


DIE MAKERS, also metal workers, 
first-class. Apply, stating age, exper ence 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, hammermen and _. black- 
smiths, who wish to increase their op- 
portunities, to register with the free em- 
ployment depar ment of the National 
Metal Trades Awsociation, New England 
suilding, Cleveland, Ohio. 


Pennsylvania 


MECHANICAL DRAFTSMAN in Phila- 
delphia. Competent to design cams for 
Cleveland & Gridley automatic screw ma- 
chines, without preliminary experiments. 
State experience in detail, also age and 
salary expected. Box 925, Am. Mach. 

DUST ARRESTER FOREMAN—Steady 
employment, assured advancement for 
first-class mechanic; thoroughly experi- 
enced in manufacturing and assembling 
screen type dust arresters. Must be com- 
petent to take charge and get results. 
Give age, nationality, places employed, 
etc. erreqponcence confidential. Ad- 
dress P. O. Box 340, Philadelphia, Penn. 


OPERATORS—The Monotype School is 

maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 
_ BY MACHINE TOOL CONCERN of 
first class, a man who is thoroughly fa- 
miliar with inspection and premium sys- 
tems; must be a man who has done ex- 
ecutive work in these lines in some up- 
todate machine tool concern; a man who 
is abie to work out the executive end 
of the premium system and who thor- 
oughly understands inspection of the 
machine tool class: in ré state age, 
whether married or sing] onTpensa- 
tion received in previous positions and 
what is expected at the present time; 
only absolutely reliabfe, efficient man 
need apply. Box 881, Am. Machinist. 


Rhode Island 
TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists; 
the very best of working conditions pre- 
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“vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 
TOOL DESIGNERS—Several A-1l, who 


have had long experience in the design- 
jing and drawing of high class jigs and 
fixtures, for the economical and inter- 
changeable production of duplicate parts 
for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 
unior draftsmen need. apply. Apply 
aft-Peirce Mfg. Co., Woonsocket, R. L. 


West Virginia 


ENGINEER, capable of designing hea- 
vy machine tools, especially boring mills. 
Must have necessary experience and qual- 


ifications suitable for such work. Box 891 
Am. Mach. 
Wisconsin 
MACHINISTS, two all around, famil- 
iar with mining and crushing work: 


first class wages. Box 209, Cudahy, Wis. 


PATTERN MAKERS, first class, in city 
of 35,000 people on high grade work; 
only men who are looking for permanent 
positions need apply; state CRBOTIORSS, 

30x 








age and compensation expected. 
938, Am. Machinist. 
Positions WANTED 


Illinois 
SUPERINTENDENT, by 
a tool designer with thorough shop ex- 
perience and executive ability. Accus- 
omed to typewriter and adding machine 
work and familiar with scientific manage- 
ment. Box 887, Am. Mach. 


MANAGER OR SUPERINTENDENT, 
mechanical engineer, age 45 years; good 
practical, technical and business educa-~- 
tion and training; exceptional experi- 
ence as manager and superintendent of 
factories manufacturing steam and gas 
engines, automobiles, typewriters, adding 
machines, miscellaneous.and special ma- 
chinery and tools; good executive, good 
organizer and proauction engineer; 
thorough knowledge of and experience 
in efficient management principles and 
details of their application; can get best 
results; good habits, ~ood health, ener- 
getic, reliable, successful; am _ consid- 
ered a high class man of splendid per- 
sonality and character; at present en- 
gaged, but for good reasons desire to 


ASSISTANT 


change, any location. Box 921, Am. Ma. 
Massachusetts 

PAYMASTER of large concern; have 

had twelve years training and am well 


qualified. Box 910, Am. Machinist. 
DESIGNER, first class on special and 

intricate machinery; nine years’ experi- 

ence; firm in theory and practice; go any 


state. Box 936, Am. Machinist. 
SUPERINTENDENT (39) now with 

large concern employing eighteen hun- 

dred men, building high grade textile 


machinery; technical, originator, conver- 
sant with best shop practice and produc- 


tion methods; can produce results; sal- 
ary $3500. Box 908, Am. Machinist. 
ASSISTANT SUPERINTENDENT or 
foreman, by engineer of 15 years’ ex- 
perience in building, remodeling, devel- 
oping and testing high and low speed 
gasolene engines: full knowledge of 


principles and maintenance of the latest 
systems of ignition, carburetion and con- 
trols; highst references. Box 932, Am, 
Machinist. 

New Jersey 


FACTORY MANAGER, good mechanic, 
capable of designing equipment, install- 


ing system, standardizing product, and 
getting high quality and low cost pro- 
duction; good record along these lines 
in important positions. Box 931, Am. Ma. 
New York 
MECHANICAL DRAFTSMAN, various 
experience, wishes position. Box 937, 


Am. Machinist. 

DRAFTSMAN, designing, experienced 
special automatic machinery, wants work, 
sox 934, Am. Machinist. 

TOOLROOM FOREMAN, topnotcher on 
dfes and punch press work, wants posi- 


tion. Box 933, Am. Machinist. 
EFFICIENCY ENGINEER, 12 years’ 
practical experience, familiar with pro- 


duction, costs and methods, desires po- 
sition. Box $27, Am. Machinist. 

GENERAL SUPERINTENDENT and 
manager of large successful concern de- 
sires change. Nine years in present 
position. Box 828, Am. Mach. 
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DRAFTSMAN, first class designer, 
wishes to change; shop and executive 
experience and drafting for 13 years. 
What offers? Box 939, Am. Machinist. 

DRAFTSMAN, expert designer in au- 
tomatic and special machinery, tools, etc., 


desires position; 20 years’ experience. 
“A. F..” 10 Franklin Place, Jamaica, L. I, 
TOOL AND DIE MAKER; 16 years of 


progteas and technical experience on all 
inds of dies, jigs, die castings and ex- 
perimental work; A-1 references. Box 
916, Am. Machinist. 
DESIGNELR-SUPERINTENDENT, tech- 
nical man with experience in shop, draft- 
ing room, and executive work on auto- 
matic machinery, gasoline engines, etc. 
wishes a change; age 30; location wher- 


ever a good proposition is offcred. Box 
$40, Am. Machinist. 

WHAT opening have you for a well 
educated man, possessing exceptional 
executive ability and good personality? 
Manager one concern seven years, of 
automobile company, and other high 


class positions; one who knows his busi- 
ness and can make good. Box 903, Am 
Machinist. 


Ohio 


FOREMAN, tool and diemaker, first- 
Class, desires position. Capable organi- 
zer, with executive ability, a thorough 
expert on dies, tools and attachments for 
all classes of metal stampings. The very 
finest of references. Addvens **Expert,” 
Am. Mach. 


Pennsylvania 
DESIGNER AND DRAFTSMAN wants 
position Box 935, Am, Machinist. 


GENERAL FOREMAN, in factory mak- 
ing light electrical apparatus, desires a 
change; 37 years old; 20 years’ experi- 
ence; good executive and tool designer: 
can minimize labor costs; references. 
Box 930, Am, Machinist. 


Rhode Island 


FOREMAN PATTERN MAKER, 18 
years experience on cotton machinery, 
punch press, printing press and machine 
tool patterns; references. Box 904, Am. 
Mach. 








MISCELLANEOUS 


Work for screw machines and gear cute 
ter wanted. Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, ete. 
Taylor-Shantz Co., Rochester, N. Y. 

Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 

Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am. 
Machinist. 

Work for Jones & Lamson, 2x24 lathes 
and for automatic gear cutters wanted. 
Box 267, Am. Machinist. 

Lathes 14”x6’ or 16’x6’, 
& Shipley; quick change gears wanted. 
Address Cash, Box 924, Am. Mach. 

For Sale, on account of changing equip- 
ment, we have for sale several thousand 
i’xi}” standard carriage bolts. Price 
25c. per hundred. Stewart & Clark Mfg, 
Co., 1848 Diversey Blvd., Chicago 


For Sale, one 36-inch planer, 9 ft. bed. 
L. W. Pond Machine Company’s make; 
single tool post and power feed: counter 
shaft for belt drive. In excellent working 
order. Price $800. The Portsmouth En- 
gine Company, Portsmouth, Ohio. 


Hendey or Lodge 


Address of firms able to do work on 
5-A and 6-A Potter & Johnston and 
Cleveland automatic machines up to 2\% 
in., in 20,000 lots wanted; give number of 


machines available and whether on 
hourly or piece basis; work probably 
available November 1. Box 923, Am. Ma. 


For Sale, one 72-inch vertical boring 
mill with five-step cone pulley and back 
gear. Heavy 5-inch vertical boring spin- 
dle with power feed of 20inches. Counter 
shaft drive Floor space 10 ft. 6in. x 8 ft. 
In excellent working order. Price: $550. 
The Portsmouth Engine Company, Ports- 
mouth, Ohio. 


High-class 6% investment. A fully es- 
tablished paying business, free from debt, 
and worth $75,000, is issuing $15,000 worth 
of first preferred stock to cover cost of 
new factory to handle increasing busi- 
ness. Highest references given, and in- 
vestigation courted. An unusual oppor- 
tunity for the small as well as the large 
investor. For further particulars ad- 
dress, Manufacturer, Box 889, Am. Mach, 
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Talks With Our Readers 


By The Sales Manager 


We receive many suggestions for top- 
ics for this page—and are glad to get 
them. 


If there is any one subject suggested 
more than any other it is —“‘take a fall 
out of the knockers.” 


But it isn’t necessary. A knocker is 


his own worst enemy. 


No one can get very high by pulling 
another down. 


Incapable of original ideas themselves 
they are constantly on the lookout for 
what their competitors may do. Then 
they proceed to follow or to attack him 
furiously in the hope that they may 
destroy what has been built. But they 
usually come around to do the very 
things they knock. 


They haven’t nerve enough to be pio- 
neers. They lack courage to take a 
plunge into cold and unfamiliar water. 


But no one knocks a dead one, or to 
paraphrase Shakespeare, ‘‘Envy loveth 
a shining mark.”’ 


You or your product would not be 
talked about if it did not merit it. Like 
a soldier in the ranks no one pays much 
attention to him unless he stands head 
and shoulders above the others. 





The livest, best product in any line is 
usually the worst knocked. The Am- 
erican Machinist is knocked—badly— 
and we are proud of the fact. 


If we wern’t doing something worth 
while those with the green eyes would 
not be so busy. 


Every concern that has made a lasting 
success has made its headway by mind- 
ing its own business—by a construct- 
ive instead of a destructive policy. 


We, ourselves, know that the publish- 
ing business is as legitimate as any 
other—that we are engaged in a great 
work—disseminating information, in- 
creasing efficiency and_ eliminating 
waste in the making of machinery and 
doing it in an honest, above-board, 
straightforward way. A greater work 
no one can engage in. 


We are sorry that there are some who 
believe that there’s some trick to suc- 
cess, some sort of underground route, 
unseen but real. 


When you get a circular. or letter that 
wastes your time trying to poison your 
mind about the products of anyone, 
drop it in the waste basket and wash 
your hands— 





Whenever a salesman wastes your time 
by attacking his competitor fire him 
out— 


And give the order to the other fellow. 


if each of us would do the square, 
manly, decent thing and forget all 
about the other fellow as far as talking 
about him is concerned— 


Buying would be easier—selling more 
profitable. 
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Building Modern Marine Motors 


The advent of the internal-cofnbustion 
engine, especially of the gasoline type, 
has wrought many changes in the small- 
boat industry and promises to make row- 
ing one of the lost arts. Fifteen years 
ago James W. Lathrop began building 
small marine motors, principally for the 
fishermen in and. around Mystic, Conn. 
The shop has steadily grown until it has 
achieved a reputation for reliability, 
which is very necessary in working boats. 
It has also extended to such owners of 
pleasure crafts as desire comfort rather 
than speed. 

During this time, a modern saw-tooth 
roof plant has been built and manufac- 
turing methods have been adopted which 
seem to fit very nicely into a plant of this 
size. As in most marine motors, the en- 
gine is of the two-cycle type, and a re- 
movable head allows a through boring 
bar to be used. 

The first operation consists in mount- 
ing the cylinders in the lathe, as shown in 





By Fred H. Colvin 








Methods and fixtures that have 
proved valuable in building mod- 
erate size marine motors which 
have earned an enviable repu- 
tation. 


Speed in building is not the 
chief consideration; therefore, the 
fixtures must be judged from the 
standpoint of general practica- 
bility rather than extremely low 
cost. 














taken to have the axis of the bore square 
with the supports. 

Another fixture is used on the boring 
machine, by which the cylinder is bolted 
into the position shown in Fig. 3, being 
again located by the side supports. This 
time two facing arms are used and the 


The fixture on top of the cylinder not 
only drills the stud holes for the cylinder 
cover, but also the holes for the make- 
and-break sparking-device shaft, which 
runs through into the cylinder, and also 
a stud hole for the governing mechanism. 
The ‘cylinder head has in addition to the 
six holes for studs, a larger hole for the 
cylinder primer, which is especially use- 
ful in starting the engine in cold weather. 

A portion of one of the two Brown & 
Sharpe cylinder grinders used on this 
work is shown in Fig. 7, which also shows 
the method of holding the cylinders and 
of aligning them with the supports. An 
exhaust fan is used, the outlet pipe being 
shown below the table at the left. 


MAKING THE PISTON RINGS 


Piston rings are turned from the pot 
in a Jones & Lamson machine, as can be 
seen in Fig. 8. The faceplate has tapped 
holes to suit the different sizes of pots, 








Fic.. 1. Facinc CYLINDER SUPPORTS 


Fig. 1, and facing off the supports or 
wings, as well as the bottom of the crank 
case, which is provided with a cover 
plate in order to make the crank bearing 
accessible when entirely dismantling the 
engine. This is a simple turning opera- 
tion and all future machining is done 
from the surfaces of the supports which 
are being faced off in the lathe. 
These are next drilled with bolt holes and 
also a dowel hole, which is used in locat- 
ing for future operations. 


CYLINDER BORING AND FACING 


Cylinder boring is the next operation, 
a universal boring machine being used 
as shown in Fig. 2. These supports are 
held against the angle plates by the C- 
clamps, while the end of the cylinder is 
supported in the ring fixture shown. 
While mounted here the cylinder is bored 
and the upper end faced, care being 








sides of the crank case are faced at the 
same time. 

The fixture shown in Fig. 4 holds the 
cylinder on the shaper while the bear- 
ing, or joint, surface around the side 
openings is planed for the cover plates. 
This is an indexing fixture, and after one 
side is planed the cylinder is swung 
over to the opposite position, while the 
other side is correspondingly surfaced. 


DRILLING AND GRINDING CYLINDER. 

The various cylinder-drilling operations 
follow, as can be seen in Figs. 5 and 6. 
Fig. 5 shows one of the side openings 
being drilled, the drilling fixture being 
located from the top of the cylinder. This 
is also an indexing fixture and can be 
easily turned for drilling the other side. 
Fig. 6 shows the drilling fixture used for 
the top of the cylinder. At the base of 
the machine is shown the one for the 
cylinder head. 


Fic. 2. BorRING THE CYLINDERS 


so that they can be quickly put in place 
and held firmly. There is nothing unus- 
ual in the tool equipment, multiple cut- 
ting tools being used as is usual in such 
work. The rings are afterwards milled 
on each side so that when broken they 
form an excellent lap joint. 

Before breaking, however, they are 
faced off to exact thickness as shown in 
Fig. 9. The lathe chuck has been fitted 
with a special face and jaws, bored to 
the proper radius for the different sizes 
of rings, and so arranged that the false 
chuck face can be squared off every time 
it is put back on the lathe. This insures 
uniform thickness of the rings and is 
about the only way in which it can be 
done. 

Very little metal is left to be faced off, 
the carriage being brought up against a 
stop as can be seen at A. This stop is 
firmly clamped to the lathe bed and 
makes an easy method of securing ac- 
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curacy and duplication in the thickness of 
the ring. 

After breaking the rings apart they are 
sprung into a barrel or sleeve as is usual 
and slipped over a mandrel attached to 
a substantial faceplate, which screws 
onto the nose of the lathe spindle. The 
faceplate carries a raised location ring 
as can be seen in Figs. 10 and 11, the 
flange on the sleeve slipping inside of this 
riag. This insures the piston rings on 
the inside being centrally located on the 
mandrel, without touching it with the in- 
side of the rings. A cover, or holding 
plate, is then firmly bolted against the 
rings in the usual manner, as can be seen 
in Fig. 11. 

The removal of the sleeve, however, is 
somewhat unusual and makes a very in- 
teresting method. Two holes are pro- 











Fic. 3. BORING AND FACING THE CRANK CASE 


vided near the outer end of the sleeve, 
into which a substantial steel bail is 
sprung. This bail is simply dropped over 
the top of the tool post as in Fig. 10, and 
the carriage run back by hand, making an 
extremely easy way of doing what is too 
often a difficult job. 


BorRING THE PISTON PIN HOLES 


The pistons are turned in an engine 
lathe, the grooves being cut by special 
tools which:are kept accurately to size. 
The experience in this shop has been sim- 
ilar te that of many others in regard to 
boring piston pin holes. As the plan of 
drilling them in a fixture under a ver- 
tical drilling machine has not been found 
satisfactory, the older method of boring 
the holes against a faceplate has been 
resorted to. 














Fic. 4. PLANING HAND-HOLE JOINT 


Fic. 5. Drittinc Stup OPENINGS 


A V-shaped block is first bolted to the 
faceplate and accurately tested to make 
sure that the V, or holding surfaces, are 
square with the lathe spindle. The pis- 
ton is then carefully bolted into the V’s, 
being held by hardwood blocks which 
fit its outer surface, and the starting hole 
for the drill is carefully located by a 
specially shaped boring tool held in the 
tool post. This is done through the open- 
ing in the wooden block, and through this 
the drill for starting the hole is also used, 











Fic. 6. DriLLING For HEAD STUDS 
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Fic. 7. HOLDING CYLINDERS TO GRIND Fic. 


as in Fig. 12. In this way much more 
satisfactory results have been secured 
and the practice is continued even though 
it is slower than the other method. 


DRILLING FIXTURES FOR PARTS 


There are numerous interesting drilling 
fixtures, a few of which will be illus- 


trated as suggestions for other shops. 
Fig. 13 shows the method of drilling the 
bolt holes in the connecting-rod end. The 
adjoining surfaces of the rod end and the 
tap are both faced and then placed in 
























position between the guides A and B, 
the rod being below and the cap above 
the separating plate C. This plate car- 
ries the drill bushing for the smaller size 
or tap drill, so that in drilling the hole 
for the body of the bolt through the cap, 
the whole fixture is moved along the 
table under the other drill and the hole 
drilled in the rod end ready for tapping. 

This fixture automatically locates the 
parts to be drilled in their proper po- 
sition and secures an alignment which is 
very desirable. It will be noted that the 
piston or wristpin is fastened to the upper 
end of the connecting rod, so that the 
bearing takes place in the lugs or bosses 
of the piston body. The connecting rods 
are of government bronze, which is not 
an easy metal to cut. 

The rods are now ready to be bored in 
the fixture shown in Fig. 14. The cap is 
held in place on the end of the rod by 
two screws, one of which is shown at A. 
These screws draw the cap and rod to- 
gether and also locate them so that the 
holes will be bored at right angles to 
the rod and parallel with each other. A 
four-liped drill is used for the small or 
wristpin end, while an _ inserted-tooth 
cutter in a boring bar takes care of the 
large or crankpin end. This fixture lo- 








Fic. 10. REMOVING SHELL FROM Piston RINGS 


8. TURNING 








Piston RINGS 
cates the center distance between holes 
and is very convenient to operate. 

The connecting-rod bearing is’ then 
drilled for babbitt plugs, as shown in 
Fig. 15, only the connecting-rod half of 
the bearing being so prepared. This is 
because the upper, or connecting-rod 
bearing takes all the working thrust of 
the engine, the cap only doing the work 
of compression in the crank case. 

The connecting rods are held against 
the swiveling plate A, this having a trun- 
nion on the other end which is clamped 
in the bearing at the upper end of the 
drilling stand or support. This clamp is 








Fic. 


12. BorInG PISTONS FOR WRISTPINS 





Fic. 





11. TURNING PISTON RINGS 
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controlled by the handle B, so that the 
connecting rod can be easily adjusted to 
any position. The holes are laid out from 
a template, so that the babbitt plugs over- 
lap each other, although their exact loca- 
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so as to insure the hole being perfectly 
straight. The bar is of the Davis ex- 
pansion type and is provided with a 
washer or guard at the lower end to pre- 
vent chips working into the lower bear- 
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is quickly clamped in position by means 
of the large thumb-screws shown, the 
whole thing making a simple but accurate 
fixture. 

Those who have not followed the de- 

















Fic. 13. DRILLING Bo_t HOLeEs 


as they 
the 


important, as long 
continuous surface to 


tion is not 
present a 
crankpin. 
Another interesting drilling or boring 
fixture is shown in Fig. 16. This takes 
care of the bushings, or sleeves, which 
form the bearing for the crankshaft itself 
inside of the crank case. These are plain 
government-bronze sleeves, the same as 
the connecting rods, and are held against 
the V-blocks by the strap shown. The 
bearings are cored and the boring bar is 
supported in the bushing at the lower end 
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Fic. 15. DRILLING Rop For BAsBiTt PLucs 
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ing. This holds the bushings very firmly 
and insures a straight hole. They are 
afterward turned on the outside in a lathe 
on a mandrel. 

Another drilling fixture is shown in 
Fig. 17, this being for the throttle con- 
trol, as can be seen from one of the 
brackets shown in front of the drilling 
fixture. These are located by their round 
flange, the long hub being bored with a 
four-lipped drill, while the holes in the 
flange itself are drilled by turning the 
fixture over so that the four bushings 
shown at the left are on top. The work 

















Fic. 16. Borinc CRANKSHAFT BUSHINGS 


14. BorING 








Rop ENps 


velopment of the internal-combustion ma- 
rine motor can hardly appreciate the re- 
finements which have taken place, even 
on motors for such prosaic purposes as 
catching fish and lobsters. Great care is 
taken to not only secure accuracy, but in- 
terchangeability, as it is often very de- 
sirable to be able to ship a new part 
promptly to avoid delays to the user. 
This is carefully looked after by carry- 
ing a supply of spare parts always on 
hand and building the motors in lots up to 
the point where different requirements 
demand a change in fittings. While there 
are no frills to be found in this shop, the 
work seems to go along very smoothly in 
all departmen‘s. 








Nitrogen is a gas and exists in the at- 
mosphere. When metals absorb it or 
take it up, it becomes a part of the whole, 
and, in reality, forms a sort of alloy. This 
absorption is called occlusion.—Brass 
World 
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Fic. 17. DRILLING FIXTURE FOR BRACKET 
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The Fatigue Failure of Metals—lI 


Examination under the microscope of the 
internal structure of any of the engineer- 
ing metals shows that the metal is an ag- 
gregate of an immense number of minute 
crystals, The separate crystals in a steel, 
for example, vary from a maximum di- 
ameter of 0.01 or 0.02 in. down to around 
0.0001 in. and even smaller, sometimes 
being too small even for the highest 
powered microscope to make them vis- 
ible. ‘ 

The external shapes of these crystals 
are irregular, being determined simply 
by their interferences with their neigh- 
bors. At their bounding surfaces the 
crystals are firmly and strongly inter- 
locked with each other; fractures of the 
metal always go through the crystals, not 
between them along the boundaries and 
merely pulling the crystals apart. 

The break of the metal, then, whether 
it occurs at the end of a single loading or 
at the end of many repeated loadings, is 
a break through the crvstals. The study 
of the nature of the break of the metal 
resolves itself into a study of the way 
in which the separate crystals may be 
broken. 


CrYSTAL STRUCTURE 


The internal structure of a crystal is 
too minute to be studied directly—we can 
never hope to see or get at, individually, 
the unit particles of which the crystal is 
built. By the agreement of many indi- 
rect methods of study, however, we be- 
lieve that we do know a good deal about 
the way in which a crystal is put together. 

The unit particles of the crystalline 
structure are all physically the same, 
or practically the same, in shape and 
size; generally they are also chemically 
identical, though the last need not neces- 
sarily be true. Through the space within 
the crystal boundaries these similar unit 
particles are arranged in some repeating 
geometric pattern, the simplest type of 
which is seen when one builds up care- 
fully a pile of equal-sized marbles or 
shot. Fig. 1 shows another very simple 
pattern, that of the cubic system of 
crystallization, to which, though in more 
complicated forms, the crystals of most 
of the engineering mé@tals belong. 


SLIPPING OF CRYSTALS UNDER LOAD 


The way in which a crystal breaks is 
determined by the nature of its com- 
ponent unit particles and the pattern in 
which they are put together. It is easily 
seen that such a structure as shown in 
Fig. 1 should break most easily by slip- 
ping one layer past another, shearing the 
crystal, or by pulling apart across the 
planes between layers, which is the ten- 
sion break. No other breaks than these 
two (shear and tension) are possible. 


By G. B. Upton* 
and G. W. Lewist 








A study of the general theory 
and laws of fatigue failure of 
metals, particularly steel. 

The coarse grain from fatigue 
fractures in service is declared not 
to be from crystallization due to 
vibration. 

The probable relation, between 
stress and number of applica- 
tions of load, is stress versus 
log. (number) is a straight line, 
or log. (stress) versus log. ‘num- 
ber) is a straight line. 
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There is one essential difference be- 
tween them. The tension break is a com- 
plete break from its beginning; the parts 
are separated. The shear may make one 
layer slip over the next a little way, and 
then cease. The crystal is not yet broken, 
but merely permanently distorted. The 
particles along one side of the plane of 
the shear slip still have hold of particles 
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INTERNAL PATTERN 
CRYSTAL 


Fic. 1. 


on the side of the plane, though not the 
same particles as before. 

The crystalline structure would not be 
hurt in the least by such a slip, were it 
not that in slipping past each other the 
layers interfere slightly, and a little 
débris or dust of particles torn out is left 
between the layers that have slipped. 
This amorphous material, formed in the 
slip planes, is peculiarly related in its 
properties to the chemically identical 
crystalline material from which it has 
been torn. In the engineering metals the 
amorphous material is somewhat (some- 
times even decidedly) harder and 
stronger than the crystalline. This re- 


sults in a complicated reaction of the 
crystals to shear loading. 

The crystalline structure starts to slip, 
or yield, along some plane of weakness 
lying near to the direction of maximum 
intensity of shear stress. As the yield 
progresses the formation of amorphous 
material makes it increasingly difficult 
to continue the slip. It is easier to start 
a new slip along an adjacent parallel! 
plane. This in turn increases its resist- 
ance; a third slip starts, and so on, un- 
til the crystal has yielded to the stress by 
slipping an infinitesimal amount on each 
of a great number of slip planes. 

These little slips are all permanent, 
persisting after the removal of the load 
which caused them. We say the crystal 
shows plastic yield to the loading; and 
comment on the hardening and strength- 
ening of the material by the cold work- 
ing. Fig. 2 shows how these systems of 
parallel slip planes are revealed by the 
microscope as parallel sets of lines 
marking the polished section through the 
crystals, 

We may now study the action of load- 
ing upon the metal as a whole, remem- 
bering that it is an aggregate of a great 
number of crystals. In the cast metals 
the crystals have about the same dimen- 
sions in all directions through the piece, 
save that near the surfaces of the casting 
they are longer, perpendicular to the 
surfaces. Away from the surface there 
has been no tendency for the crystals 
to grow in one direction more than an- 
other, or to arrange the alignment of 
their internal patterns in one direction 
more than another. 

In the worked metals the rolling or 
forging has tended to make the crystals 
somewhat longer parallel to the length 
and the surface of the piece, giving a 
semifibrous structure; but again there is 
little else but chance in the alignment of 
the crystal patterns with regard to the 
dimensions of the metal as a whole. 


CAUSE OF Fisrous or “SILKY” FRACTURE 


Consider now the ordinary tension test, 
where the loading progresses to break in 
a single application. All the crystals are 
pulled out simultaneously and fairly 
equally. Each crystal so yields as to be- 
come much longer in the direction of the 
pull, and thinner, perpendicular to the 
pull. With a material already semifibrous 
this results in the familiar “fibrous” or 
“silky” appearance to the eye in the ex- 
amination of the fracture. 

In the cast metals the stretching and 
thinning of the individual crystals rarely 
goes so far as to give the “fibrous” ap- 
pearance to the fracture, for it has to 
overcome too much of a handicap in the 
initial arrangement of the crystal dimen- 
sions. The single loading-tension test 
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materials unless they will resist as many 
applications of their higher working 
stresses as the older materials did of 
their low working stresses? And we 
must acknowledge that it is an open ques- 
tion in many cases whether the new ma- 
terials will stand up equally well, rela- 
tive to their working stresses. 

What are the laws governing the num- 
ber of applications of a given stress in- 
tensity and kind of loading required to 
produce failure? Frankly, we do not 
know. No one has yet been able to show 
any relation between the results of the 
conventional tension test and the fa- 
tigue tests. There is no accepted and 
standard method of fatigue testing. 
Wohler’s tests, over a generation old, 
are not yet explained. In this field of ex- 
perimental engineering we are but on the 
threshold of knowledge. 

Something of the probable form of the 
laws of fatigue failure we may perhaps 
derive from a more detailed study of the 
way in which repeated loading breaks 
down, one after another, the crystals 
which compose the metal. We may best 
study the steels, both because of their 
importance and because they are the most 
complex in structure of engineering 
metals; hence the study will be of the 
most general form. 


THEORY OF FATIGUE FAILURE IN STEEL 


Steels contain two distinct kinds of 
crystals. The crystals of ferrite, or near- 
ly pure iron, are soft, ductile, of low 
yield point, but of very high real ten- 
sile strength. The crystals of cementite, 
the carbide of iron (Fe,C), and the oc- 
casional crystals of iron phosphide 
(Fe,P) and iron sulphide (FeS)—or the 
corresponding Mn;C, Mn,P or MnS—are 
glass hard, brittle, of high yield point, 
and of fair tensile strength. The stiff- 


ness of.all these kinds of crystals is 
nearly the same, for the modulus of 
elasticity is nearly independent of the 
carbon content. 

The hard crystals, in any but the 
highest carbon steels, are very minute 


and are surrounded by crystals of the 
soft ferrite of equal minuteness. Mixed 
with this minute structure of mixed fer- 
rite and cementite crystals are much 
larger crystals of ferrite, as shown in 
Fig. 4. These larger crystals of ferrite 
make the entire structure when carbon 
is absent, and decrease in number with 
the increase of carbon content, disap- 
pearing at about 0.85 per cent. carbon. 
The average crystal size, therefore, de- 
creases with the increase of carbon 
(steels in the soft or annealed condition, 
carbon content not beyond | per cent). 

When the load applied to a piece of 
metal is very small, the internal condi- 
tion of the metal approximates most 
closely to equality of deformation from 
crystal to crystal. Whether the stresses 
are similarly equal depends upon the 
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stiffness of the different crystals. In the 
steels the stiffnesses are nearly equal for 
all crystals at first, and we have fair 
equality of stress as well as of deform- 
ation from crystal to crystal. In metals 
other than steels the stiffnesses frequent- 
ly vary from crystal to crystal, so that 
with small loads the condition is one of 
equality of deformation with stresses 
varying from crystal to crystal in pro- 
portion to their stiffnesses. 

As the load increases, these condi- 
tions change radically. If no crystal 
broke before the rest and ceased to be 
useful in carrying load we should ap- 
proach at high loads a condition of equal- 
ity of stress from crystal to crystal, with 
variable deformation. For at some stage 
of the loading the elastic limit of the duc- 
tile type of crystals in the structure is 
past, and they begin to give plastic yield, 
and subsequently must yield largely to 
increase their stresses. The soft duc- 





Fic. 2. LONGITUDINAL AND TRANSVERSE 
SECTIONS OF A NoRMAL LOW-CARBON 
(0.2 PER CENT.) STEEL; 460-DIAM- 
ETERS MAGNIFICATION 


tile crystals cannot transmit to the hard 
crystals bedded among them any greater 
stresses than the soft crystals carry. 
Certain other factors must not be for- 
gotten. To some extent the shape of 
the crystals and the way they come to- 
gether at their boundaries influences the 
stress intensities they can transmit to 
each other. The smaller the separate 
crystals in average size the more uni- 


form are the stresses from crystal to 
crystal, and therefore the stronger the 
material, in the engineering sense of 


Strength of the piece as a whole. It is 
perhaps true that surface tension effects 
make a very small crystal intrinsically 
Stronger than a large crystal of the same 
material, 


RESIDUAL STRESSES 


There are residual stresses, from one 
crystal to another, or between different 
parts of the piece, coming over from 
the previous history of the piece. Such 
residual stresses come from cold work- 
ing, from heat treatment, etc. Cold work- 
ing tends to elongate the outer parts of 
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the cross-section of a bar more than the 
inner parts; consequently it leaves the 
outer parts with compression stresses, 
the inner parts with tension stresses. 

This stress has recently been shown 
to have a possible magnitude in cold- 
rolled steel shafting of 50,000 Ib. per 
sq.in. More complicated internal stresses 
arise from the different rates of cooling 
of different parts of a piece during heat 
treatment. These “cooling stresses” 
may be of considerable magnitude; in 
high-carbon steels they sometimes ex- 
ceed the strength of the metal, causing it 
to check or crack to pieces. 

There is a time factor between shear 
stress and shear deformation or slip. 
This time factor depends partly on the 
fact that the slip itself is not quite in- 
stantaneous, and still more on the fact 
that after slip occurs in one crystal the 
distribution of stresses from that crystal 
to others is altered, which may cause slip 
somewhere else, and so on through an 
appreciable time interval of internal ad- 
justment under load. 

Load suddenly applied, as by a blow, 
tends to equality of deformation from 
crystal to crystal, with stresses deter- 
mined by the common deformation and 
the individual stiffness. Load slowly ap- 
plied tends to equality of stresses, with 
adjustment of deformations to an equi- 
librium depending on the load, but rarely 
attained with light loads. 

The above paragraphs on the distri- 
bution of stress and deformation from 
crystal to crystal, make it apparent that 
we do not mean what we say when we 
make the statement that the stress in- 
tensity is so many pounds per square 
inch. What we mean is that, if the ma- 
terial, instead of being a conglomerate 
of crystals, were perfectly homogeneous; 
if our assumptions as to the elastic ac- 
tion following a straight line law were 
true; if the load were applied as we as- 
sume it is, etc., the stress intensity would 
be what we have said it is. 

What we calculate from our formulas 
for the loading is at best only an aver- 
age value of stress or deformation for 
the crystals of a given region of the piece, 
or perhaps for the whole section; at its 
worst a merely nominal quantity that is 
convenient to our calculations for de- 
sign, because on reversing the calcula- 
tions, perhaps witla changed dimensions, 
we may come out again somewhere near 
to the external loading the piece will 
carry. Even in a case so simple as that 
of pure tension loading we calculate for 
engineering purposes “load per square 
inch of original area” beyond the yield 
point, forgetting that the “original area” 
ceased to exist when the yield point was 
passed. 

As for our “moduli of rupture” of the 
torsion and transverse loadings, we have 
recognized in the names used that they 
are only nominal stress values. Yet how 
many engineers know just how far these 
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“moduli of rupture” may be from the 
average real stress in the outer fiber at 
break, or the differencé between “maxi- 
mum stress per square inch of original 
area” of the tension test and the real 
oe breaking load 
area at break 

Keeping in mind the variation of stress 
and deformation from one crystal to an- 
other through the piece; the residual in- 
ternal stresses; the effect of shape and 
size of crystals; the variable orienta- 
tion of crystal patterns, even if the crys- 
tals are all of one kind; and the inade- 
quacy of the assumptions on which we 
calculate stresses, can we say that when 
the nominal stress from external loading 
is 1000 Ib. per sq.in., there is not at least 
one crystal in a million which has been 
pushed beyond 50,000 Ib. per sq.in., and 
perhaps ten crystals more in the million 


of the same test? 


between 10,000 and 50,000, and hun-. 


dreds between 1000 and 10,000, and 
thousands that do not reach 1000; again 
others that have still, from residual in- 
ternal stress, even large stresses of the 
opposite sign from that we impute? Re- 
member that there are from 1,000,000 
to more than 1,000,000,000 crystals per 
cubic inch of steel. 

We believe that the more careful the 
study given to this question, the more 
sure will be the conviction that a piece 
of metal, as a whole, has no “primitive 
elastic limit,” because any loading, even 
no loading, finds some crystals carrying 
high stresses and deformations; that the 
law of stress and deformation distribu- 
tion from crystal to crystal throughout 
the material is one of those “probability” 
laws rendered so familiar to mathemati- 
cians by the kinetic theory of gases. 

The exact form of these distribution 
laws for stress and deformation will vary 
with the material and with the history of 
the piece—whether it has been cold work- 
ed, heat treated, etc. It would follow 
from this that any stress, however small, 
if repeatedly applied, would finally cause 
failure. But it will be evident from a 
study of tests which have been made, that 
a comfortably large stress from external 
loading can be applied so many times 
that the piece, and the machine. of which 
it is a part, would surely wear out long 
before fatigue failure need be anticipated. 


PROBABLE RELATION BETWEEN STRESS AND 
NUMBER OF APPLICATIONS OF LOAD 


The number of applications of a load 
to produce failure depends upon: a, The 
number of shear slips caused at each ap- 
plication; 6, the number of crystals af- 
fected by these slips; c, the ratio of num- 
ber of these crystals to the total number; 
d, the percentage of crystals that must be 
put out of commission before break oc- 
curs. 

The factors a and b depend on the 
Stress intensity, or deformation, applied, 
the nature and size of the crystals, and 
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past history of the piece; c depends on 
the nature of the material; d depends on 
the kind of loading, being probably least 
for torsion, slightly larger for transverse, 
and still larger for tension loads. 

For any given material and method of 
loading, from the fact that we are dealing 
with probability functions, there is, as the 
simplest possibility, a chance that the re- 
lation between stress intensity and num- 
ber of applications to break the so called 
endurance curve, is a logarithmic one- 
such a relation as that stress versus log. 
(number) is a straight line, or log. 
(stress) versus log. (number) is a 
straight line. The real function between 
number and stress is probably a com- 
plicated exponential relation. 

A following article will take up fatigue 
tests and show a machine built for the 
work. 








Machine Tool Cast Iron 


By S. W. MATTHEWS 


At present, there seems to be a desire 
on the part of some metal-cutting ma- 
chine manufacturers, especially lathe, 
grinding and automatic-machine builders, 
to use a very soft grade of cast iron to 
increase production. On wearing parts, 
where great accuracy is necessary, 
namely, the flat and V-ways of beds, car- 
riages, etc., they endeavor to increase the 
density of the iron by the use of chills. 

A test piece, taken from a foundry 
where the practice is to use a soft-grade 


————————— 














Fic. 1. Test SPECIMEN OF CHILLED 
Cast IRON 


iron and to chill the wearing parts of 
the casting, is shown in Fig. 1. Particu- 
lar attention is called to the coarse frac- 
ture and very open grain, which indicate 
soft and spongy metal. This grade of 
cast iron has practically no wearing 
qualities, and gives an average tensile 
test of only 16,000 Ib. per sq.in. 


CHILLING OF CAST IRON 


To increase the density, and _inci- 
dentally the hardness of this soft iron on 
the wearing parts of the casting, chills 
are used. That is, that part of the mold 
where the metal is to be close-grained, 
is made of iron, instead of sand, and 
when the metal flows against this iron, 
or “chill,” as it is called, it is suddenly 
cooled, causing the iron to be more con- 
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densed. The balance of the casting is 
allowed to take its natural form, cooling 
more slowly. 

This process gives two grades of iron 
in one casting, and creates unnatural in- 
ternal strains; which are bound to relieve 
themselves on the slightest provocation. 
The casting is planed, scraped and fin- 
ished, ready for the market, and so are 
the strains, even though the casting is 
allowed to season. A pound hammer 
may accidentally fall on the ways; a cast- 
ing may drop from the centers, or a 
dozen other vibrations be set up, each 
causing the unnatural strains to give way, 
thereby sacrificing the accuracy so neces- 
sary to the successful operation of this 
class of machines. 


GREATER ACCURACY WITH BETTER IRON 


A test piece of a higher grade of cast 
iron, with a tensile strength of 25,000 Ib. 
per sq.in., is shown in Fig. 2. Notice the 
fine, close grain of this iron. While a 
very close-grain iron, it is but little 
harder than the grade shown in Fig. 1. 
This higher grade iron gives a wearing 
surface equal to the chilled cast iron. 
Eliminating the chilling of the wearing 
surfaces produces a casting of equal 
density throughout, without any of the 
unnatural strains of chilled cast iron. Of 
course, it is understood that the casting 
has been properly designed. 

Not only is the accuracy, once ob- 
tained, permanent, but a higher finish is 
possible on this close-grain iron. Bear- 
ings for slowly revolving spindles, etc., 
can be made of this iron, instead of the 

















Fic. 2. Cross-GRAIN IRON OF HIGH TEN- 
SILE STRENGTH 


bronze required when coarse-grain and 
correspondingly weak iron is used. 

Why, therefore, is not a fine, close- 
grain iron superior to soft, spongy cast 
iron for metal-cutting machines ? 

Where this soft, spongy iron is used, 
levers must be made heavy; bearings for 
slowly revolving spindles must be made 
of a different material, and the flat and 
V-ways, etc., must be chilled, all of which 
affects the permanent accuracy of the 
machine. A fine, close-grain iron, how- 
ever, allows the neat design of machine 
levers, etc., and the same material may 
be used for bearings for slowly revolving 
spindles. Moreover, it does away with 
chills, thus producing castings of a uni- 
form density, and insures the permanent 
accuracy of machines. 
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Manufacturing an All Metal Racer 


The making of a machine like the one 
shown in Fig. 1 is not ag simple as it 
looks at first glance. It is all metal, 
except the tires and wooden handles on 
the propelling lever, and most of it is 
made of sheet metal. 

With the exception of the wheels, all 
of the device is made in the shops of 
the McClure Co., Ann Arbor, Mich., 
vhich are equipped for all kinds of metal 
irawing and stamping work. 

The principal parts that are made of 
sheet steel are shown in Fig, 2. Wher- 
ever possible, these parts are pierced be- 
lore forming; this saves extra fixtures, 
as can be readily seen, though where the 
holes have to be accurately spaced, pierc- 
ing before forming is impossible and the 
holes must be pierced after the piece is 
formed. 

At A, B and C are shown three stages 
iri the formation of one of the frame 
sides, the front end of which is made te 
resemble a horse’s leg and hoof. Two 
of these sides, held together by a built- 
up crosspiece, are shown at D. 

The evolution of a front axle is shown 
in order at E, F, G and H, and at 7 is 
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Details of the dies used to form 
some of the principal sheet-metal 
parts of a lever-propelled go-cart. 


Some of the assembling and 
brazing fixtures. A chuck for 
holding gears and a ball counting 
device for filling ball races. Drill- 
ing axles. 




















Fig. 3. An idea of the shape of the 
blank may be had from the light strip 
around the edge of the die shown at A, 
which was caused by the slipping of the 
metal during the drawing and embossing. 
The pins B are spring-backed knockout 
pins. 


for locating the blank, another pin, hid- 
den behind the punch, being used at the 
opposite end. 

A soft, 25-gage sheet steel is used. 
Considerable difficulty was experienced 
in getting stock that would stand this 
draw without tearing or splitting some- 
where, but finally stock was obtained that 
gave only about 4 or 5 per cent. of 
wasters. 

The punch and die for forming the 
leg or frame side are shown in Fig. 4. 
The die is shown at A; B is the punch, 
C the pressure plate, D the locating 
pins, and E the bedplate. The plain 
blank F and the pierced blank G are, of 
course, done in separate dies before be- 
ing formed, as shown at H. 


MAKING OPERATING LEVERS 


At A, Fig. 5, is shown a pierced blank 
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shown half of fhe head, with an operat- 
ing lever in place. The forming and 


embossing of one of these half heads is 
done with the punch and die shown in 





Dies FOR THE HEAD 
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The punch is shown at C; D is the 


bedplate, and E the pressure plate used 
to insure smooth drawing of the blank 
into the finished form. 


The pins F are 








4. Dies FoR THE LEGs 


for an operating lever, which is chan- 
neled as shown at B, with the die and 
punch C and D. No pressure plate is 
needed for this work, the blank being 
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I and J, with the open side outward in 
each case, the mandrels and work being 
located by means of pins like K at the 
farther ends of the spring-supported 
strips. The pins L and M on the man- 
drels are to assist the operator in placing 
the holes, in the outer ends of the 


simply located against the stops E and 
pressed down into the die by the punch. 
As the punch rises, the formed piece 
is forced out of the die by the knockout 
strip F. 

The next operation is to bend the edges 
inward. This is done by using the form- 
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Fic. 7. FRONT-AXLE FORMING DIEs 




















Fic. 8. 





BRAZING AND ASSEMBLING FIXTURES 
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in place, the punches A and B are 
brought down, forcing the work and 
spring strips downward, which bends the 
lower edge of the channel up against the 
mandrel. Only enough stroke is given 
the punches to accomplish the result de- 
sired. The mandrels are now changed 
into each other’s places, and the punches 
are again brought down, bending the 
other edges of the channels against the 
mandrels, the result being two pieces like 
the one shown at C. The work is stripped 
from the mandrel by dropping it be- 
tween the forks D, and pulling on the 
handle. 


FORMING FRONT AXLES 


Front axles are blanked and pierced, as 
shown at A, Fig. 7, the punch and die 
B and C, being similar to the channeling 
dies used for the legs and _ levers. 
The ends of the axle where the wheels 
go on, are rounded in the die D, by plac- 
ing the curling mandrels E and F in the 
ends of the channels, and then bringing 
the curling punches G and H down on 
them, leaving the axle as shown at /. 

These operations are the principal 
forming operations on the machine, the 
only other of any real importance being 
the forming of the running-gear support 
or bearing brackets, which will not be 
described here. 


ASSEMBLING 


The two halves of the head are held 
together in a special fixture and spot- 
welded with an oxyacetylene blowpipe, 
but most of the other parts are riveted 
together while held in special fixtures, us- 
air hammer to head the rivets. 
shown at the 


ing an 
One of these fixtures is 
right in Fig. 8. 

Only half of the parts are shown in 
position in this view, the others having 
left off so as to show the fixture 
The swinging blocks at the back 

to back the while the 


reen 
plainer. 
are used rivets 
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mandrels, over the locating pins, being 
simply butted against the end plate N. 

The mandrels and work are shown in 
in Fig. 6. After the work is 


ing mandrels shown at G and H. In us- 
ing these mandrels, a channeled lever 
is placed over each one and then they 


are laid on the spring-supported strips position 





Dies 





WITH MANDRELS IN PLACE 


bearing brackets are being fastened in 


place. 
At the left, in this halftone, are shown 
fixtures used to hold the 


two brazing 
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gears in correct position on their shafts 
while being brazed. The odd-shaped fix- 
ture on the right-hand end of the table 
is used while riveting the welded head 
to the frame. 


GEAR-HOLDING CHUCK 


In Fig. 9 is shown a self-centering 
chuck used to hold two sizes of gears 
while boring. The pinion A is held with 
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The method of closing the jaws is 
shown in Fig. 10. The sleeve A is held 
in the spindle and is pressed outward 
by a bar or quill, operated by a hand- 
wheel from the back. The sleeve is 
tapered inside, and this taper end fits 
over the beveled pieces B on the lower 
ends of the chuck jaws, so that as the 
sleeve is forced forward, the jaws are 
drawn in onto the work. Springs at C 
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Fic. 9. GEAR-HOLDING CHUCK 


Fic. 10, Back VIEW 



































Fic. 13. REAR- AND CRANK-AXLE DRILLING FIXTURE 


the jaws set, as shown, the tooth on one 
jaw keeping the pinion from turning 
without clamping it too tight. When bor- 
ing gears the size of B, the false jaws 
C are removed, so that the gear teeth 
are clamped by the shoulders on the 


laws, 


pull the jaws outward when the sleeve is 
released. 


A BALL-COUNTING MACHINE 


A simple little device for putting the 
right number of balls into each cup of the 
bearing bracket, is shown in Fig. 11. The 
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bracket is placed on the sliding block A 
over the pins B, then the funnel C is 
placed over the cup and guide pin, the 
block is moved to bring the funnel un- 
der the chute D and the slide E is pulled 
out, filling the cup with the proper num- 
ber of balls. 

The position of the parts in Fig. 12 
will give a clear idea of the way the 
parts work. The box A, in which the 
balls are first placed, has a sloping bot- 
tom, so as to guide the balls onto the 
slide and into the holes in it, so that 
each time the slide is pulled outward 12 
balls are dropped down the chute. 


DRILLING AXLES 


A fixture used for holding both rear 
and crank-axle shafts is shown in Fig. 
13. The rear-axle shaft is simply laid 
in the V’s on top of the plate A against 
the stop B, and the hinged top of the 
jig C, carrying the drill bushings, is 
hrought down on it by pushing down on 
the lever D and turning the catch E. This 
clamps the axle securely in place. 

The crankshaft to be drilled is placed 
with the gear in the slot F and the crank 
loop at G; the top is then brought down 
on the shaft, clamping it as before. This 
brings the bracket H down onto the loop 
so that the two cotter-pin holes may be 
drilled, the other holes being drilled from 
bushings in the top plate. 








Diesel Engines on Trans- 
atlantic Liner 


The first Diesel liner to cross the At- 
lantic is the “Christian X,” which re- 
cently arrived in the Port of New York. 
She presents the curious spectacle of a 
vessel without a funnel, the exhaust be- 
ing through one of the masts. 

Power is supplied by two eight-cylin- 
der Diesel engines of the four-stroke- 
cycle type, the diameter of the cylinders 
being 20% in., and the stroke 2834 in. 
When driving the propellers at 140 r.p.m. 
each engine develops 1250 horsepower. 

Two 250-hp., four-cylinder, two-stroke- 
cycle Diesel engines each drive a dynamo 
and an air compressor. The former sup- 
plies electricity for lighting and motors 
and the latter delivers air at 300 Ib. to a 
tank for starting the engines. A com- 
pressor driven direct from each main en- 
gine takes air from this tank and com- 
presses it to 900 Ib. for fuel injection. 

The oil-storage tanks are in the double 
bottom of the ship and have a capacity 
of 1000 tons. From these the oil is 
pumped to two working tanks, each of 
12 tons capacity—more than sufficient for 
a day’s run. The space taken up by the 
engine room is 43 ft. of the ship’s length 
and 10 men comprise the engine-room 
force. A trial run of 24 hours in the open 
sea, free from heavy currents, resulted in 
an average speed of 11'% miles per hour. 
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Grinding and Scraping Compared 


In an article in Vol. 36, page 747, the 
above subject was again brought to mind. 
The article in question stated: 

There has long been a controversy in 
regard to the necessity and the merits 
of scraping, as applied to finishing sur- 
faces accurately. 

After commenting on the fact that the 
Rivett company depends almost entirely 
upon scraping for accurate results, it goes 
on to say that: 

On the different machines built by this 
company, the amount of scraping is 
largely in excess of that usually found, 
which emphasizes the other side of the 
question and apparently leaves it to the 
planer and surface-grinder men to show 
that it is not necessary. 

As a believer in the surface grinder, 
and one who frequently finds it neces- 
sary to scrape work that has been fin- 
ished on the machine under discussion, I 
should like to put forward my opinion 
as to the contributing causes for this, 
and to show that in the live shop the two 
processes should go hand in hand. 

Reviewing first the machine; there can 
be no doubt that the surface grinder has 
not advanced to any extent during the 
last 10 years. We have, of course, had 
the vertical surface grinder during the 
last decade, but where extremely accu- 
rate surfaces are concerned (except on 
small pieces of plain outline) the vertical 
machine is not to be considered. There 
must be some reason why this stagnation 
exists, more especially as grinding gen- 
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erally has gone forward rapidly during 
this period. 


WuHyY SURFACE GRINDING Does Not 
>ROGRESS 


If we attempt to analyze the situation 
we are faced with two reasons why sur- 
face grinders have not advanced or are 
advancing so slowly. The first of these, 
and possibly the most important, is the 
fact that no machine builder has made 
any serious attempt to push this type of 
machine for accurate work. It is well 
known, and generally recognized, that 
the educational work done by certain 
firms has had much to do with placing 
cylindrical grinding in its present promi- 
nent position, and if some firm would take 
up similar pioneer work in connection 
with surface grinders, of the precision 
type, we should soon see an advance 
made. 

The second reason why surface grind- 
ing, that is, for accurate work, stagnates, 


By Walter G. Groocock 





The failure of ground surfaces 
is to be traced to the non-devel- 
opment of grinding machines. 
This failure necessitates the 
longer operation of scraping. 
Care to be exercised during the 
scraping operation. 

















is because we, the users, are not only 
too conservative to realize the possi- 
bilities, but apparently not practical 
enough to see what is taking place. In- 
accuracies that should be guarded against 
we look upon as inseparable from the 
method of grinding, instead of which they 
are in reality due only to our lack of un- 
derstanding. What are the points that we 
fail to observe and guard against ? 


ACCURATE SCRAPING 


First as to the accuracy of scraping: 
What is accuracy, and what is accurate 
scraping ? 

We have a surface plate 144x36 in. 
and recently decided to check this. To 
do so, we used one of a pair of 10-ft. 








and it must have been the straight-edge 
that moved because the mass of metal 
in the plate would have prevented any 
change of temperature sufficient to do 
this. As a check and to see if the over- 
hanging of the straight-edge had had any 
effect on the result, the straight-edge was, 
the next night, laid flat down on the 
plate. The next morning it was taken up 
and placed on the three parallels. Again 
it was found that the center parallel was 
quite free; but within an hour all three 
parallels seemed to be taking the weight 
equally. In less than two hours the outer 
parallels were again loose, showing as 
before that the weight had been trans- 
ferred from the outer parallels to the 
inner one. 

The same experiment was tried several 
times, the results always being as stated. 
The name of Brown & Sharpe is suffi- 
cient guarantee that the straight-edges 
were as nearly accurate as could be made. 
But when, at what time of the day, or 
season of the year, could these be said 
to be accurate? Anyone having one of 
these straight-edges (which are designed 
on scientific lines so far as deflection is 
concerned) and a table sufficiently large, 
can try this experiment for himself, and 
no doubt will agree, with us, that ab- 
solute accuracy is unattainable in the 
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straight-edges made by Brown & Sharpe. 
In using this long straight-edge the fol- 
lowing phenomena developed during the 
week-end the straight-edge lay across the 
plate with about 42 in. overhanging on 
either end. 

On commencing work the following 
week the straight-edge was laid full 
length on the surface plate, supported on 
three parallels known to be as near alike 
as it is possible to make them; this is 
shown in Fig. 1. On trying them, the 
middle parallel B was found quite loose, 
proving that the two outer parallels were 
supporting the straight-edge. It was left 
in this position. Some hours later, noth- 
ing having been moved meanwhile, it 
was found that the two outer parallels 
were quite loose, and before evening 
there was a difference of more than 0.001 
in. between the parallels and the straight- 
edge at the two ends. 

What had happened ? 
temperature no dcubt 


The change in 
was responsible, 


CAST-IRON RUBBING PLATES 
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shops. Incidentally, the  straight-edge 
that is scientifically designed for deflec- 
tion, is unscientific from the viewpoint of 
change of temperature. 

As to scraping; I was recently looking 
over a new lathe, the bed of which was 
beautifully scratched all over. Probably 
the uninitiated would have accepted this 
particular piece of “frosting” as an index 
of accuracy. Having frosted some in my 
time, I was suspicious and tried a small 
surface plate on it, which showed that 
this particular piece of scraping had been 
done without reference to a _ standard 
plate. That is, the object of the scraping 
was to deceive. Scraping cannot, there- 
fore, be regarded as a measure of accu- 
racy, and this must be recognized. 

Like many other things, then, accuracy 
is only relative; and clearly, before we 
can gage the possibilities of the two sys- 
tems, we should know the limit of accu- 
racy desired. 

Surface grinding, when carried out on 
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an accurate machine, is the truest of all 
machine operations. Scraping, on the 
other hand, when carried out by a second- 
rate workman, and to a set time, is one 
of the poorest of hand operations; poor, 
because it fails in its purpose of de- 


ceit. Between these, then, we shall 
find the true position of both grinding and 
scraping. 


It is no new thing to find that the 
grinder does not finish accurately enough 
for the closest work. We found out long 
ago that in making gages, whether cylin- 
drical, plug, ring, or plain rectangular 
slip gages, we must, to get the best re- 
sults, use the lap. This being so, it 
need not be wondered at, that with the 
larger surfaces that are ground on the 
modern surface grinders, we must, if 
we wish for a close approximation to the 
ideal, scrape our surfaces to take off 
those minute variations that exist often 
by reason of our lack of forethought. 


CAUSES CONTRIBUTING TO ERROR 


What, then, are the contributing causes 
to these small errors of surface-grinding ? 

The work that can be obtained from a 
cylindrical grinder, is distinctly better 
than the product of any other machine 
for cylindrical surfaces, and may, if the 
operator has the necessary skill, be more 
accurate than the slides of the machine 
that has produced it. If the machine is 
left to itself, that is, without any of those 
little touches that mean so much in the 
result, then the work produced will be a 
little less accurate than the slides of the 
machine producing it. The difference be- 
tween the accuracy of the two will de- 
pend on the condition of the machine 
and several other factors. The point | 
wish to make, is that: Manipulative skill 
counts for much in accuracy. 

On the surface grinder, apart from the 
correct truing of the wheel, there is 
practically no chance for manipulative 
skill to have any effect on the accuracy 
of the result, which depends entirely on: 
First, the accuracy of the ways of the 


machine and the accuracy and align- 
ability of the cross-rail and slide. Sec- 
ond, the absence of heating effect. Third, 


the way the work is held, which must be 
such that we secure a minimum of dis- 
tortion. Apart from heat, distortion may 
occur either through the method of se- 
curing the work, or from the deflection 
due to an unbalanced condition of the 
work. 

The accuracy of the machine, then, is 
paramount; and the machine should be 
tried for accuracy both before and after 
it is grouted in. After a machine has 
been on ordinary work for some time. 
and has well settled, the ways should be 
scraped until the machine will grind a 
plane, the surface of which is almost the 
maximum of the machine, to the accuracy 
required. After this has once been done, 
a touch now and then will keep the ma- 
chine in order. 
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How many firms, however, go to this 
trouble with their surface grinders? 
Those that see to this will not complain of 
the result, for they will be getting what 
they have paid for. 


HEATING EFFECTS 


The second factor, that counts so much 
in grinding, is the effect of heating. These 
effects, though generally encountered in 
grinding, have their maximum effect on 
a surface grinder. On the cylindrical 
grinder the heat is not generated on a 
straight line, but on a spiral path round 
the work; therefore, the effect of the 
heating is somewhat neutralized and is, 
consequently, not so apparent. 

Few people realize what an extensive 
distortion results from heat generated at 
the point of wheel contact on flat sur- 
faces. To those who have never observed 
the result of this heat, I would recom- 
mend the following experiment for a 
planer-type grinder: 

Take a piece of tool steel, say 3x 2x36 
in., and support on the edge at both ends 
ready for grinding. With a rather soft 
wheel, say a Norton, grain 46, grade H, 
running at about 4200 to 4400 ft., grind 
one edge until it is cleaned up and then 
repeat on the opposite edge. 
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Fic. 4. CORRECTING ERROR BY SCRAPING 


Having thus taken the skin off both 
edges, take a few light cuts from both 
edges, of, say, 0.0005-in. depth, by bring- 
ing the wheel straight down on the work. 
Having done this, check the work with a 
micrometer. It will invariably be found 
that the strip is smallest in the middle, 
and this, despite the fact that the effect 
due to deflection, and also due to the 
downward push of the wheel, should have 
given an opposite result. 

Now put the same strip back, and after 
a few light cuts, put on a cut of 0.002 
in. The immediate result of this will 
be an undue expansion along the top edge 
which causes the middle of the strip to 
rise; consequently the result is accumu- 
lative up to the middle of the strip; that 
is, expansion puts more cut on, and the 
larger cut produces more expansion, and 
so on. 

I have, by this means, pulled the mid- 
dle of a three-foot straight-edge up to the 
extent of 0,004 in., or, rather the straight- 
edge is 0.004 in smaller in the middle 
after the wheel passed. The bar must lift 
more than this because the wheel wastes 
by reason of the large cut. This waste 
is noticeable when the wheel is ex- 
amined. On one occasion I saw a 12-in. 
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wheel driven by a belt 3% in. wide 
stopped because of the accumulative re- 
sult of heat generated in grinding the 
edge of a guillotine blade, “%-in. wide, 
which must have bowed to the extent of 
0.01 in. or more, in its length of 40 
inches. 

It is this heat factor that is not gen- 
erally recognized, and the only way to 
meet it is to have free cutting wheels; 
that means soft wheels. Soft wheels will 
not give a polished surface and if a wheel 
is giving one of those shiny surfaces, so 
beloved of the spit-and-polish brigade, 
then the surface will, from the viewpoint 
of accuracy, leave much to be desired. 

With soft wheels and a little of the 
ordinary foresight that should be asso- 
ciatec with engineering, surfaces that are 
near the ideal may be produced by grind- 
ing alone. 

The third factor, “deflection,” or dis- 
tortion due to the method of securing 
the work, can be considered only gen- 
erally. The work should be, if possible, 
so placed that the deflection is neutra- 
lized, and the work should not be secured 
other than by stops to rrevent movement. 
The one great advantage that the sur- 
face grinder has over the planer is the 
fact that, speaking quite generally, the 
work need not be bolted down. 

If we look into many of the objec- 
tions to grinding we shall find that the 
objectors are obsessed with the idea that 
it is not possible to grind a perfect sur- 
face. This is correct; but neither is it 
possible to scrape a perfect surface. With 
infinite patience, however, one may get 
very close to the ideal by either method. 

We have ground surface plates 36x18 
in., in three hours, that have been within 
0.0002 in. of accuracy. Set this off 
against the time required to | ‘ing a simi- 
lar plate down to this limit of accuracy 
by scraping, and it will be seen where 
the accurate grinder comes in. 

As a finisher the surface grinder will 
give, in capable hands, results that are 
sufficiently accurate for most purposes; 
but where the accuracy required is of the 
highest order and demands scraping, for 
scraping’s sake, and not for appearance, 
then the surface grinder is worth its place 
to do the preliminary work for the scraper 
hands. 

There is another reason why a good 
deal of scraping is done, and this has a 
psychological aspect. Take a _ surface 
plate, similar to the one discussed, that 
has been ground to a limit of 0.0002 in., 
and another that has been scraped to a 
limit of 0.0004 in., and offer them for 
sale at the same price. The plate that 
was ground would not sell. Scraping has 
for so long been associated in the minds 
of most mechanics with all things accu- 
rate that, subconsciously, the purchaser 
would decide in favor of the scraped 
plate. Machine builders recognize this 
trait in human nature, or suffer from it 
themselves, and act accordingly. 
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SURFACE GRINDING CAST IRON 


Quite apart from any question of accu- 
racy, the surface grinder is worth a place 
in those shops where cast-iron surfaces 
are produced, if only for the fact that a 
surface that has been well ground, say 
0.015 to 0.02 in. below the tool marks, 
will present a much cleaner appearance. 
In tooling cast iron, more especially when 
broad cuts are taken, the segregated 
graphite is pulled away by the tool, leav- 
ing the material, in appearance, quite 
porous. 

A good grinding over such a surface 
will give a surface without a spot other 
than, of course, blow-holes. If the light 
is caught in one direction on such a sur- 
face the segregations of graphite are seen 
as shadows. 

On lathe surfaces, or any bearing sur- 
face, these holes are objectionable be- 
cause they offer a refuge to any stray 
grit that may be floating about; and fur- 
ther, in some varieties of cast iron there 
is no doubt but what grit, in the form of 
hard graphite, drops out of these porous 
places. In the interest of the machine 
user, therefore, the surfaces should be 
closed up by grinding. 

A description of a recent experience of 
ours will, no doubt, be of interest be- 
cause it will show not only a good grind- 
ing job but will serve to illustrate, and 
accentuate, most of the points that have 
been mentioned in this article and inci- 
dentally will bring out another point that 
has not been mentioned. 

Cast-iron rubbing plates, or blocks of 
unusual shape as shown in Fig. 2, were 
required and the faces A were to be at 
right angles to each other. The inter- 
section of the two planes was to be the 
center of the radius, which was the rub- 
bing face proper. 

In use, one face of the block was ad- 
jacent to a vertical plane face on a fit- 
ting jig, while the other face, at right 
angles to it, was used for testing, by 
means of an indicator, the alignment in 
both directions of the horizontal plane, 
and its height. Although only three were 
required, for the purpose of manufacture, 
four were made to complete the circle, so 
that we could grind a complete cylinder. 

To be sure of getting the planes A to 
intersect at the center of rotation, the 
blocks were made with a square of 1% 
in. taken from each quadrant. With the 
quadrants, and these small squares cor- 
rect, it was thought that the four blocks 
could be ground accurately, as to radius, 
when bolted together on a 3-in. square 
mandrel. 

In machining the blocks they were first 
rough-planed on the faces A and B fol- 
lowing which the mandrel was planed up, 
leaving about 0.01 in. to be ground off 
each face. The rubbing blocks having 
been drilled, were bolted together on the 
rough square mandrel and the periphery 
of the four blocks was rough turned, 
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leaving about 0.03 in. on until the faces 
and mandrel had been ground. 

The quadrants were then fastened to a 
box angle on the grinder table, as shown 
in Fig. 3, and then our trouble began. 
The faces A were ground with a 46-G 
carbolite wheel running about 3600 ft. 
and at the same setting the face B was 
ground as near as possible 1'% in. lower, 
The quadrant being reversed, the other 
face was treated in a similar manner. 
Although the box angle was known to 
be square, the quadrants produced from 
it were not 90 deg. The error was small 
but could easily be seen when the quad- 
rant was checked against a test cylinder 
on a surface plate. What was the rea- 
son ? 

DisTORTION Due To BOLT HEADS 

We concluded that the weight of the 
piece and the pressure of the wheel, both 
in the direction of the arrow, Fig. 3, 
caused it to sag, as they were slightly in 
excess of 90 deg. The box angle was 
packed and the next one came out prac- 
tically correct. The next one showed an 
error in the opposite direction, that is, it 
was something less than 90 deg., and the 
next one showed the error opposite to 
this, or 90 deg. plus. What was the 
cause of this? Investigation revealed the 
fact that the operator was using bolts 
with rough heads, and there is no doubt 
that pulling the bolts up rather hard on 
the rough faces inside the box angle 
caused distortion of the box in various 
directions. 

When this was realized and the bolts 
were only just tightened sufficiently to 
hold them, the blocks were taken off the 


grinder practically correct. The faces A, 
when rubbed on a_ surface plate, all 
showed hard at A, Fig. 4. That is, they 


were very slightly hollow in the longi- 
tudinal direction. Being suspicious of 
what might take place when grinding the 
periphery, this small error was not cor- 
rected. 

The mandrel having been ground to 
size, the four quadrants were bolted to it 
and the whole wag put into a large Nor- 
ton grinder, the diameter being reduced 
by grinding to about 0.007 in. over the 
finished size. To do this cuts that re- 
duced the diameter by 0.002 in. per pass 
were taken with a 24+ K _ corundum 
wheel which happened to be on the ma- 
chine. Corundum being a poor grit for 
the precision grinder, especially on cast 
iron, there was some heating of the quad- 
rants during this operation. They were 
then taken apart and tried on a surface 
plate, when each one of them, on both 
faces, would swing round as though on a 
pivot, the high point being approximately 
as shown by B. This wes exactly an op- 
posite condition to that which existed be- 
fore grinding the outside. 

What had happened? Apparently the 
heat generated in grinding the outside had 
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released certain casting strains that the 
rough turning had not affected. The 
error was small and was corrected by 
scraping, and the scraping developed ap- 
proximately as shown by the circles in 
Fig. 4. 

Finish-grinding the outside completed 
them. They were true when finished but 
judging from their shape, it is more than 
likely that change in temperature will 
cause a variation from 90 degrees. 

While this is a somewhat unusual job, 
the errors observed were typical of the 
errors observed in many other jobs. Some 
of the trouble should have been foreseen, 
indeed some was, while, apparently, the 
trouble due to distortion through grind- 
ing the outside could not be avoided. 

There is another feature of surface- 
grinder work that seems to be over- 
looked and which is all in favor of the 
scraper partisans. In grinding work, we 
are invariably doing so with the work up- 
side down to the way in which it will be 
examined on the surface plate, and the 
minute differences due to the deflection of 
the material are, in consequence, doubled 
by the reversal. 

In the majority of cases where the 
closest of work is required, it is much 
cheaper to take off these very small va- 
riations by means of the scraper. We 
should recognize these cases as anal- 
ogous to those in cylindrical grinding 
where we use the lap. 

My conclusions are that it is not a 
case of scraping versus grinding but a 
case of scraping and. grinding as a com- 
bination. 








A Boring Bar 


By C. F. JACKSON 


The body of the bar shown in the en- 
graving is made of a piece of cold-rolled 
steel. A hole is drilled through it and 
later filed out square for the tool A. The 
back end of the hole is drilled, the bot 


, Taper to fit Machine 









A BorING 


BAR 


tom tapped, and a threaded plug B fitted. 
This plug is slotted for a screw-driver 
and has a small setscrew C in its center 
for fine adjustments when finish-boring. 
The setscrew D is for holding the cutter 
A in position. When roughing, the plug 
B can be removed and a cutter of any 
desired length put clear through the bar. 
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A British Metal Briquetting Machine 


The briquetting of metal turnings, etc., 
is, of course, no new process, and in 
Germany a not uncommon system has 
been to send the cuttings, etc., to a cen- 
tral briquetting station for treatment; the 
briquetting firm charging a royalty on the 
weight of metal thus passing through its 
machines. 

This system has been tried in England, 


but without conspicuous success, and in. 


* the new Denison-Korte briquetter the in- 
tention is for the individual foundry 
concerned to use the machine. The mini- 
mum quantity that can be treated eco- 
nomically is calculated at 150 tons per 
annum. The machine, shown in Fig. 1, 
is run automatically by hydraulic power. 
Such a plant has been giving satisfactory 
results in the works of Archibald Ken- 
rick & Sons, West Bromwich, England. 


By I. W. Chubb 








The use of this hydraulically- 
operated briquetting machine 
results in eliminating to a great 
the melting 


extent losses en- 


countered when’ unbriquetted 


turnings and borings are melted. 




















paratus, and the third below the knock- 
out ram. The table, therefore, rotates 
120 deg. after each pressing action. Arn 
automatic feeding plant (not shown) and 
the hydraulic-pneumatic shock-absorber 
shown beside the appliance are provided. 
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The makers of the plant, S. Denison & 
Son, Leeds, England, have just installed a 
similar machine in their own works. 

The installation consists of belt-driven 
high-pressure pumps, supplying a _ hy- 
draulic press, the head of which is car- 
ried by two steel pillars. A circular 
table revolves around one of the pil- 
lars, and is indexed so that one of 
three pockets is under the pressing 
ram, another beneath the filling ap- 


THE BRIQUETTING MACHINE 


Apart from the belt-drive to the pumps, 
the operation of the machine is entirely 
hydraulic. 


THE OPERATION OF THE MACHINE 


The operation of the machine in detail is 
shown in Figs. 2 to 5. When a pocket has 
been filled, the pumps force water into 
the pipes that are open. The water is 
sent into the drawback cylinder A of the 
main ram, forcing out the ram B, and 


thus drawing to its top position the main 
press ram C. In its movement it bears 
against the lever of the valve which gov- 
erns the differential ram in the cylinder D 
controlling the motion of the press table, 
consequently this valve admits water to 
the cylinder. ‘ A safety valve on this cyl- 
inder is adjusted to a pressure of 560 
lb. The cylinder ram is pressed for- 
ward, and thus gives the table one-third 
of a turn. 

The pocket which had previously been 
under the filler E is therefore, moved so 
as to be beneath the main press ram. 
The differential ram also actuates a rod 
which in turn opens a valve governing the 
escape of water from an auxiliary cyl- 
inder of the main valve. This cylinder 
regulates the working pressure. Water 
escapes from the cylinder, and the spindle 
of the main valve F descends, admitting 
water under pressure inside the main 
ram. This also descends, carrying with it 
a registering finger G, which, in con- 
junction with the rollers H, indexes the 
press table accurately so that the ram 
and pockets will register. 

On the downward motion of the ram, 
the material is compressed. The main 
ram works outside the drawback cyl- 
inder, and draws water from the tank to 
fill the main cylinder. After a certain 
part of the stroke the U-leather on the 
main ram slides over ports in the draw- 
back cylinder connected to the ducts sup- 
plying hydraulic pressure. This enters 
through the inside of the ram into the 
main cylinder and also into the knock- 
out cylinder J connected with it. The 
ram in J, therefore, descends so as to 
rest on the briquette which had been 
formed in the previous pressing stroke. 
Increase of pressure forces upward the 
spindle of the valve which controls the 
motion of the press table. 

As stated, this has a differential area, 
and is unlocked by the downward move- 
ment of the main ram. It thus connects 
the cylinder D, which revolves the table, 
with the exhaust pipe. The ram in this 
cylinder also has a differential area, the 
smaller being maintained under pressure. 
The ram and toothed rack and table-set- 
ting pawl are, therefore, forced back- 
ward, the table itself remaining stationary. 
Simultaneously the pressure in the main 
cylinder and in the knock-out cylinder 
has risen until the ram has forced the 
briquette onto the traveling device used 
to remove it. 

A further increase of pressure, up to 
almost 1120 Ib. acting on suitable valves, 
puts two of the pumps out of action, and 
the final compressing stage for the 
briquette is reached, the pressure rising 
until it lifts a weighted valve on the main 
valve. One valve had a differential area, 
the smaller for opening, while the larger 
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maintains the valve open till the pres- 


sure has been reduced to 224 or 336 Ib. 
The weighted valve admits water to a 
cylinder situated on the main valve, and 
the pressure on its piston, exceeding the 
downward pressure on the differential 
area of the main valve spindle, pulls it 
upward, thus opening the main cylinder 
to exhaust. 

In lifting, the weighted valve also ad- 
mits water under pressure beneath a pis- 
ton in the exhaust valve for the main 
cylinder, thereby permitting rapid escape 























DETAILS OF 


of the water from the main cylinder of 
the press. The main valve is reversed 
and cannot alter its position, as the water 
in its auxiliary cylinder is locked by an- 
other valve, which closes during the re- 
turn stroke of the differentia! piston in the 
cylinder D. The press next returns, both 
the working and knock-out rams being 
drawn up by their drawback rams. 

At top position the main ram again en- 
gages with the lever of the table-setting 
valve, so that the table is given another 
third of a revolution, and the pocket 
which has been under the knock-out cyl- 
inder is brought beneath the filler, while 
the other pockets are similarly moved 
forward. During the pressing operations, 
the water pressure enters through a small 





THE 


AMERICAN MACHINIST 
steel ram into the cylinder of the shock- 
absorber, forcing this cylinder upward 
against an air cushion and compressing 
it, so as to act as an elastic medium dur- 
ing the working stroke of the machine. 
Briquettes formed from cast-iron turn- 
ings and borings, when mixed with pig 
iron, are found to improve the quality of 
castings. Wrought-iron and mild-steel 
turnings, when clean, can also be pressed 
and made into forgings, but it is neces- 
sary to break up the turnings fifst. 
Briquettes of steel turnings have been 























MACHINE 


used by steel smelters. Dealing with 
cast iron it is calculated that a machine 
capable of briquetting 250 tons per 
annum, but actually operating on only 
150 tons, will readily pay for itself, if the 
briquettes can be sold at a price exceed- 
ing approximately $11 per ton, the value 
of the borings, as such, being taken at 
$8.40 per ton. 

The plant is assumed to be run for 180 
days during the year, at 9 hours a day, 
taking on the average 6 b.hp. at Ic. per 
b.hp. per hour, and costs, etc., including 
the (British) wages of a laborer for 3 
hours a day, with allowance for light and 
oil, rent and floor space and deprecia- 
tion and repairs at 10 to 11 per cent. 
On much the same lines a plant for 500 
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tons per annum becomes profitable at any 
sale price for the cast-iron briquettes ex- 
ceeding, say, $10 a ton. 


BRIQUETTING BRASS BORINGS 


In briquetting brass borings, the ad- 
vantage claimed is the greater yield of 
metal, this being at least 5 per cent. Thus 


75 tons of borings yield 71% tons of 
briquetted material against 67'~ tons un- 
briquetted, a gain of 3344 tons. In fact, a 


Leeds foundry has found the loss in melt- 
ing to vary between 3 and 4'% per. cent. 
Hydraulic valves for pressures of more 
than a ton to the square inch have been 
cast direct from briquetted metal. In 
aluminum the gain is greater, as ordinary 
aluminum borings, melted in the usual 
manner, lose something like a half of 
their weight. In a short trial the actual 
melting loss was found to be rather less 
than 16 per cent. The briquettes are 
ahout 3% in. in diameter by 5 in. long, 
and in cast iron weigh about 7'% pounds. 

No special precautions are necessary in 
working. The water should, of course, 
be mechanically clean, and the lubrica- 
tion, etc., must receive attention. Fur- 
ther, on stopping the machine, briquettes 
or parts should not be left inside the filler 
or in the pockets on the table, as they 
may rust in position. If a briquette or 
part has thus been left, it must be cut 
out with a chisel. So that all the pock- 
ets are cleared, the table can be barred 
round with the machine at rest. 








Heats of Wood 


In a bulletin, prepared by the Forest 
Service, of the Department of Agricul- 
ture, under the title of “The Specific 
Heat of Wood,” the determinations of the 
mean specific heat of each species of 
wood were summarized in the following 
table: 


Numbe 
of deter- 
mina- 
tions 


Mean 
specifi 
heat 
106°-0° © 


Dens- 
its 
0.48 0.32 
0.68 0.33 
0.25 0.33 
0.45 0.32: 
0.39 0.33: 
31 
17 


Species 


Douglas fir 
Longleaf pine 
White pine : 
Western hemlock 
Red spruce 
Red cedar 
Red oak. I 
White oak 
Chestnut 
White elm. 
Mockernut 
ory eee 
White ash 
Sugar maple 1: 
Quaking aspen y 
Beech 


Black 


—~ me hho 1) 


3 
3 
3 
3 
3 
0. 46 0.3: 
3 
3: 
3 
3: 


to & Wwe teotcnots «3 
wieacr 


hick- 


fo be DS be Co bo 
= 
wwewwws 


totoctcrotc te 


gum.. : 
Cocobola negra 
from Costa 
Rica 2 0.92 0.327 
Mai cham pi ah 
from Siam.. 2 0.32 0 
unknown 
Second unknown 
wood 


te 








Nitrogen is a gas and exists in the at- 
mosphere. When metals absorb it or 
take it up, it becomes a part of the whole, 


and, in reality, forms a sort of alloy. This 
absorption is called occlusion.—Brass 
World. 
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Direct-Reading Caliper Gage 
By AusTIN C. LESCARBOURA 


A novelty in the manufacturing of pre- 
cision instruments has been introduced by 
J. Ciceri Smith, Raymond House, 32 
Theobald’s Road, London, W. C. It con- 
sists of a number of direct-reading cal- 
iper gages. The users of microimeter 
calipers can appreciate the many advant- 
ages of having gages which indicate the 
measurements in plain figures, without 
he necessity of figuring, thus greatly re- 
lucing the possibility of error. 

Two types of these calipers are made, 
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ple. The index figures are automatically 
shifted by decimal progression, as clear- 
ly as if written, being worked by the 
movement of the main spindle which in 
turn drives a set of gear wheels and a 
cam wheel. On the shafts are mounted 
circular white collars or dials with black 
figures around their edges. On the mi- 
crometer spindle, a_ slotted sleeve is 
placed working on the unthreaded part, 
by means of a projecting stop or key so 
that a rotary motion can be given, and 
at the same time the key is free to move 
transversely in the slot when the spindle 
is rotated. 
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THREE TYPES OF 


one measuring in fractions of an inch, 
and the other in the metric system. For 
inch measurements, the screwed spindle 
has 50 threads per inch and works as in 
the conventional type, the main parts 
consisting of the frame, gear box, the 
rotating sleeve, and the index counter. 

As in the standard instrument, the ar- 
ticle to be measured is placed between 
the fixed head and the movable face, the 
milled handle then being turned to bring 
the two faces closely in contact with the 
object being measured. The exact meas- 
urement in decimals is in the meantime 
being indicated automatically by figures 
on gear wheels, these figures showing 
in the round holes of the gear case as 
seen in the illustrations. These readings 
respond in either direction to the slight- 
est movement of the screw. 

The left-hand figure indicates 
the middle figure hundredths, and 
last one thousandths of an inch. 

A line is indicated on the spindle to 
inform the operator that the figures on 
the dials have reached the maximum, 
and that these.numbers will recommence 
again. 

The operating mechanism is very sim- 


tenths, 
the 





CALIPER GAGES 


The pinion wheel, mounted on _ the 
sleeve, drives the hundredths dial, oper- 
ated through the intermediate wheel and 
cam wheel, which gives a step-by-step mo- 
tion. The pitch of the screw is 50 threads 
to the inch. A knurled head is placed on 
the outer end of the sleeve and when 
worked serves to drive the spindle 
through the friction of a small spring, so 
that with ordinary care it is impossible 
to strain the screw, since as soon as the 
pressure becomes too great the spring 
yields and allows the sleeve to slip. 

Seeing that the friction which imparts 
rotation to the spindle is constant, the 
pressure remains the same whether the 
gage is worked with a strong or a light 
touch. The cover of the mechanism case 
is pierced with three openings to enable 
reading the figures on the dial wheels. 








Engineer Draftsman Defined 


By H. W. BENSEL 
The term Engineer-Draftsman to all 
intents and purposes is not taken by the 
general engineering public in the full 
sense of its meaning, as there seems to 
be considerable comment and conjecture 
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as to just what the distinction signifies. 

To lead clearly to its meaning, it will 
be necessary to define partially the terms 
detailer, draftsman and designer. It must 
be taken for granted that to become any 
grade of draftsman a man must have 
certain and specific training in mathe- 
matics and drawing—enough and as 
much more mathematics as he can assim- 
ilate to enable him to read the formu- 
las contained in the usual engineering 
handbooks. But the draftsman does not 
necessarily have to be a graduated me- 
chanical engineer. 

Suppose, for instance, that the mechan- 
ical engineer prepares certain data re- 
garding a gear, pulley, frame, cylinder or 
other machine part, where all the dimen- 
sions are furnished, including the de- 
sign. Under such circumstances the per- 
son executing the drawing is called the 
detailer. The same term would apply to 
one separating and detailing the various 
parts of any machine drawn in the form 
of a general layout. It goes almost with- 
out saying that to be a detailer one must 
be a draftsman. 

On the other hand, let us suppose that 
after the detailing is finished and sub- 
mitted to the engineer for approval, a re- 
quest is made to remodel the machine in 
general. That is to say, it must be 
stronger in certain parts, give a greater 
output, operate at higher speed, etc. This 
is to be accomplished on one’s own re- 
sources. Under the terms used, anyone 
doing such work, based on the necessary 
experience, is a designer. 

On all classes of machinery where the 
machine is altered in many places to suit 
the customer’s wishes, the work is known 
as designing. Before the ordinary drafts- 
man gets to the stage of doing this work 
he must have had a wide experience. 


THE FINAL STAGE 


Finally, we meet the condition where 
the engineer-in-chief prepares a _ speci- 
fication, or say a memorandum, providing 
that certain machinery is to be built to 
meet special requirements. It is to be 
designed entirely, and properly detailed 
and traced; not only this, but the work is 
to be followed through the factory until 
the machine is erected and finished, alter- 
ations made, if necessary, and the cus- 
tomer’s acceptance obtained. Under such 
circumstances the job is engineered, and 
certainly the term engineer-draftsman is 
the proper one to apply to the man doing 
all this work. 

There are thousands of just such men 
today. The mechanical engineer goes 
hand in hand with such men. Any drafts- 
man who is capable of building a steam 
engine, printing press, gasoline engine, 
or any other sort of machine, from data 
or instructions; who can figure out the 
strength of its various parts and make a 
successful machine from his own experi- 
ence and initiative, is without question 
an engineer-draftsman. 














October 17, 1912 


AMERICAN MACHINIST 


645 


The Elements of Press Design—I' 


The important element in the mechan- 
ism of the power press, that characterizes 
this type of machine tool, is the flywheel. 
Around it center the principal question 
arising in connection with the design 
of new presses as also those relating to 
the selection of the one best suited for a 
given operation. It is the purpose of this 
article, to lay into the hands of the press 
designer and user a number of simple 
formulas, tables and curves, that will 
tend to simplify the solution of their 
problems. 


PRINCIPLE OF THE FUNCTION OF FLyY- 
WHEELS 


The conventional symbols for algebrai- 
cally expressing the terms of the laws of 
mechanics involved in these considera- 
tions, and their units in feet, pounds and 
seconds, are: 


s = Distance, in feet; 
t = Time, in seconds; 
v= / — Velocity, in feet per second; 
f s = Work, in foot-pounds; 
e = f s = Energy, in foot-pounds; 
fs 


Power, in foot-pounds per 


I 


~/ 


second — rate of work; 

w = Weight, in pounds; 

g = Acceleration due to gravity = 
32.2 ft. per second per sec- 
ond. 


In the case of the flywheel of a press, 
it never happens, except by accident or 
when the machine is stopped, that the 
wheel comes to rest and gives out its 
entire energy. In the performance of its 
regular function it obviously gives up 
only a part of its energy every time. it 
is drawn upon to help in the performance 
of the work in the press. Its energy, 
therefore, fluctuates, being alternately re- 
duced by the demands of the press and 
brought back to normal from without by 
the belt or electric motor, or direct-con- 
nected engine. 

The expression for the energy of a 
body in motion is 

__ wv? 


= —— (1) 
29 


The only variable quantity on the right 
side of this equation is v, the velocity; 
consequently, a change or fluctuation of 
the energy e of a moving body, such as 
must occur when it gives up but a part of 
it, is possible only by a corresponding 
change of its velocity v. In consequence, 
the flywheel of a press every time it ex- 
pends some of its energy to assist the 
belt, motor, or engine, must suffer a cor- 
responding diminution of its velocity, the 
relation of the energy thus paid out to 
the corresponding diminution of the 
velocity being as follows: 


By O. S. Beyer 









The series of articles will con- 
tain simple formulas, tab- 
les, and curves regarding energy 
storing devices, press capacity, 
and strength of parts. It will 
enable the designer or machinist 
to select the proper press for the 
work in hand. 

This article deals with the 
calculation of the energy of the 
flywheel and the methods ofj 
computing the radius of gyra- 
tion used in the calculation. 
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Suppose: A. body of the weight w 
travels with the velocity v, which is its 
normal velocity, and produces the energy 
e. At some other time the same body 
travels with a reduced velocity, say 
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Fic. 1. DIAGRAM OF FLYWHEEL 





vr, So that its energy is only ez. Ac- 
cording to equation (1) 
co wv,* 
.— 29 
and 
. _ wrz* 
=I— 
29 
hence 
’ WV, | Wz? 
@, .@z= .* — 
1 €x ? 9 29 (2) 
and, canceling = 
€, 1 ex = 0,2 : vz? (3) 
and 
V,: MeV 61: ex (4) 












That is the energy of a moving body 
varies as the square of its velocity, and 
the velocity of a body in motion varies 
as the square root of the energy. 

Carrying the supposition further: The 
body’s velocity is brought back to normal, 
that is, to v,, and, while traveling with 
that velocity and containing, of course, 
the energy e, the body encounters resis- 
tance, in overcoming which its energy is 
reduced to exactly er, thus the expended 
energy equals the difference e, — ez, 
and, of course, the velocity becomes vz, 
so that the amount of diminution of the 


velocity equals the difference v, — vr. 
Denoting the difference e, — er, that 

is the actually expended energy, by e:, 

and the difference v, — vr, that is, the 


amount in which the normal velocity is 
diminished through the exertion of 
energy é:, by v., we have 


eo v,? — vz? V_\2 
*=— 1 (1-7) (5) 
€; v,° vy 

 —— 


Vv; l e; ey 


from which follows: 


 —_ Bv,? 





ome I ( 
2 v;? vz2 V_\2 
tie 
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Vv; V e@, 1 


%" Vea-) 1a i x 
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Equations 5 to 8 define the general 
relation between velocity and energy, 
and clearly illustrate the function of 
storing and restoring energy. 

In the case of a revolving body such 
as a flywheel not all parts travel with the 
same velocity. It is, therefore, necessary 
to assume an average velocity for the 
parts of the wheel as if it were traveling 
around the axis of rotation at the same 
radial distance, and were collected in the 
circumference of the circle which that 
radial distance, called the radius of gyra- 
tion, would describe. This radius of gy- 
ration is found in the following manner. 

Divide the body into a considerable 
number of parts (the greater the number 
the more accurate the result), multiply 
the weight of each part by the squaze of 
its distance from the axis of rotation, di- 
vide the sum of all the products by the 
total weight of the body, and extract the 
square root, which is the required ra- 
dius of gyration. 

As this manner of finding the radius of 
gyration is somewhat cumbersome, form- 
ulas for its easier determination for a 
variety of the more frequently occurring 
figures of solids appear in most text- 
books. The two coming under considera- 





(8) 
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tion. in connection with flywheel compu- 
tations are: 


Square of 
Radius of Radius of 
Figure of Solid Gyration Gyration 
k k? 
Ring, outer radius r, in- r?+r,2 r*+r,? 
a ——i- (9) 
ner radius r, \ 2 5 
Solid cylinder or disk, 0.70711 Xr (10) 


radius 7 2 

With the aid of the radius of gyration, 
the velocity of a flywheel, to which its 
energy is due, or the average velocity of 
all its particles or its actual velocity, is 
determined as follows: 

I’ the fiywheel is turning at the rate of 
nN 
60 
tur.s per second; hence, with k in feet, 
the actual velocity of the wheel, in feet 
per second, is 


revolutions per tninute, it will make 


1 2k (11) 


60 ~ 
and its energy in foot-pounds, due to 
that velocity, the weight being w 


, i (co 28k) 


22 28 


The velocity required, to produce a given 
amount of energy, is: 


uw’ ¢ 


(12) 





>? 
€zg © 2k 


2 3 
60 (13) 


ANALYSIS OF A FLYWHEEL 

Concluding herewith the introduction 
into the underlying principles of the 
function of the flywheel, next will be 
their practical application in an analysis 
of a medium-size press flywheel as it oc- 
curs in practice. 

Such a flywheel is shown in Fig. 1. 
It has a diameter of 42 in. and a_ face 
suitable for a width of belt up to 7 in. 
Its general proportions are such, that the 
pattern may readily permit of the many 
modifications necessary to suit different 
types of presses requiring flywheels of 
similar capacity. 

The dimensions of the rim A, there- 
fore, are a compromise between the need 
of concentrating the bulk of the weight 
as near as possible to the outer periph- 
ery of the wheel, where is obviously 
does the most good, and the overhang at 
which flywheels must frequently be 
placed on the mainshaft of the press, 
and the width of the belt. It also allows 
of cutting teeth in it, so that the wheel 
could be converted into a gear and still 
present a reasonable appearance. 

The arms B are especially heavy to 
sustain the shrinkage stresses due to 
the unusually large hubs that press fly- 
wheels must generally have to accommo- 
date the clutch, and also for the reason 
thet accidents in the press frequently 
cause the wheel to come to a sudden 
stop and exert its entire rim energy with 
tremendous force against the arms. 

The center C is of considerable diam- 
eter, so that the pattern may receive the 
large hubs required when the wheel is 
furnished with a clutch, without the need 
of any fitting of the hubs around the 
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curves of the center and arms. The rib 
D is provided to avoid weakness, where 
the arms join the rim. 

For the present purpose, let it be as- 
sumed that this flywheel, because of sur- 
rounding conditions, is running at the 
comparatively low normal speed of 59 
r.p.m., and that it is required to find its 
energy at that speed. The first ques- 
tion, of course, will be as to the actual 
velocity of the wheel, to answer which, 
the radius of gyration must be found, 
and while about it, its square may be 
determined as well, because it is always 
its square, with which the radius of gy- 
ration enters into the calculation. 

At first sight it will appear that the 
material is very unevenly distributed over 
the body of the wheel, in fact, that the 
body is composed of several bulks of ma- 
terial, and that it will be necessary to 
find first the radius of gyration of each 
bulk, and afterward to compute the ra- 
dius of gyration for the entire wheel, by 
taking the radius of gyration of each 
bulk as the radial distance from the axis 
of rotation of its entire material, and 
finding of these radial distances the mean 
square, which will be the square of the 
radius of gyration of the entire wheel. 

The division of the wheel, suggested 
by its form, is as follows: rim, a; rib, 
d; arms, 6; center, c; and hubs e, and 
proceeding in this rotation: 

The rim A being a ring, its radius of 
gyration is readily found with the aid of 

? 


The outer radius is DD 


_ 


formula 9. ss 


12 


21\2 173\2 
|e) + ( iz) 
—— 2 = 


and its square 


and the inner radius ft., hence 


- 1.6108 ft. 


21\2 , /174)2 
, (3) + Gz) ; 
ka? —_—— — = 2 5946 


The rib D, is a very plain ring with 
its material evenly distributed around the 
circumference of a circle of 17-in. radius, 
which radius may, therefore, be taken as 
the radius of gyration, hence 


ka = $5 = 1.4166 }t. 
and its square 
ka®* = (+3)? = 2.007 


The arms B present considerable com- 
plication because of their irregular shape. 
The six arms are 9% in. long, tapering 
and of an elliptical cross-section, the 
ellipse at the outer extremity having a 
long diameter of 4 in. and a short diam- 
eter of 2 in., the respective diameters of 
the ellipse at the inner extremity being 
5 in. and 2% in. 

The arms are divided into ten parts, as 
indicated in Fig. 1 by the numbers | to 10, 
parts 1 being ™% in. thick, all others 1 in. 
Of course, as there are six arms, there 
are always six parts of the same number 
and volume, and at the same radial dis- 
tance from the axis. 
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The radial distances are taken from the 
middle of each part. The weights of each 
set of six parts, the squares of their radial 
distances from the axis, and the products 
of those weights into the squares of the 
corresponding radial distances are as fol- 
lows: 











Weight Square of 

of six distance 

No. of Parts in Feet 
Part Lb from Center Products 
1 7.6576 (73)? =0. 3650 2.7950 
2 14.8427 (5)? =0.4444 | 6.5961 
3 14.2126 | (2)? =0. 5625 7.9946 
4 13.5825 (75)*=0.6944 9.43117 
5 12.9524 (15)?=0.8403 10.8839 
6 12.3223 (13)?=1.0000 | 12.3223 
7 11.6921 (75)? =1.1736 | 13.7218 
s 11.0620 (75)*=1.3611 15.0565 
9 10.4319 | (15)? =1.5625 16. 2998 
10 9.8018 (75)°=1.8403 18.0383 
Total. . 118.5579 i "113.1400 





Dividing the sum of these products by 
the total weight of the arms, the square 
root of the quotient is the radius of gyra- 
tion, thus: 


— J 113.14 
118.56 
and its square 
kn? = 0.9772 = 0.9543 
The center C may be considered as a 
solid disk; that is, the hole through its 
center may be ignored because it is filled 
by the shaft, which turns with the wheel 
when doing work and practically becomes 
a part of it. The radius may be assumed 
as 7 in.; hence, according to formula 10, 
the radius of gyration is 
ke = 0.70711 & js = 0.4125 ft. 
and its square 
ke? = 0.41257 = 0.1702 
The hubs E may likewise, and for the 
same reason as the center C, be consid- 
ered as solid disks, but of 4%-in. radius; 
hence, according to formula 10, their 


radius of gyration is 
1 


45 
ID = 0.2652 jt. 


0.977 ft. 


ke = 0.70711 


and its square 
ke® = 0.2652? = 0.07033 
The radii of gyration of the several 
component elements of the wheel being 
thus found, next in order will be, to com- 
pute the weight of each element, to mul- 
tiply the weight with the square of the 
respective radius of gyration, and to add 
the products, thus: 














| 

| Weicht |*auare of 

of Part | Radius of 
Part | Lb. Gyration| Product 
— A a - — —-| — — 
Rim A 772.21 | 2.5946 | 2003.58 
Rib D | 52.66 2.007 105.69 
Arms B 118.56 | 0.9543 113.14 
Center C 100.06 | 0.1702 17.03 
Hubs D : 82.70 | 0.07033 | 5.82 
Total 1126.19 2245.2 











October 17, 1912 


Dividing the sum of these products by 
the total weight of the wheel, that is, by 
the sum of the weights of all the wheel 
elements, the square root of the quotient 
will be the required radius of gyration of 
the flywheel as a whole, thus: 


, 2245.26 
~ NJ 1126.19 


and its square 


- 1.41 2ft. 


MP 1.417 = 190357. 


In explanation it may here be stated 
that in computing the weight of the cen- 
ter C and the hubs E, the central hole 
through them has been ignored for the 
same reason that it was left out of con- 
sideration when figuring the radii of gy- 
ration of these parts. 

The radius of gyration of the flywheel 
being known, and that the wheel is run- 
ning at the rate of 50 r.p.m., the actual 
velocity in feet per second upon which 
the energy may be calculated is, accord- 
ing to formula 11, as follows: 

vi jg 2m 1.412 = 7.3932 jt. per second 
and, with the computed weight of the 
wheel, the energy appears, according to 
formula 12, thus: 

1126.19 &* 7.39327 


> 
£ 
— B95 392 


955.86 fro -pounds 


Wew FormMuLAS TO FIND THE RADIUS OF 
GYRATION 


It is surely a matter of considerable 
labor and great accuracy at figures, to 
compute in the foregoing manner the 
energy of a flywheel. To simplify it, 
writers generally suggest to take merely 
the rim into account and let the arms and 
hubs go unconsidered and come in as 
good measure. While such a short cut 
may be perfectly permissible, and, as a 
matter of fact, is quite helpful in the 
case of an engine flywheel, it fails to 
answer in the case of the press flywheel 
with its energy as both the real capacity 
factor of the press and a source of con- 
stant danger to it. Consequently, more 
simplicity in the computations with regard 
to the function of press flywheels must 
come from another source than that of 
mere omissions. 

A comparison of the total weight of 
the flywheel under discussion with the 
weight of its rim and the weight of the 
rest of its parts (which latter will be 
henceforth be called the skeleton of the 
wheel, in distinction to the rim) shows 
that the rim constitutes 68.57 per cent. 
of the total weight, against 31.43 per cent. 
represented by the skeleton. 

This distribution of weight almost uni- 
formly prevails in all solid cast-iron press 
flywheels, and a deviation from it will 
surely point to some _ misproportion. 
Therefore, in the average press flywheel 
the total weight is to the weight of the 
rim very closely in the proportion of 100 
to 68.57. 

Making use of this proportion facili- 
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tates and simplifies the computation of 
the total weight of a flywheel, as it is 
an easy matter to ascertain the weight of 
the rim with the aid of tables of the areas 
of circles. The weight of the rim thus 
found and multiplied by the above pro- 
portion or weight ratio gives the total 
weight of the wheel. Thus, if W is the 
total weight and wr that of the rim, 





, 100 
I] — Ww) . 


68577 "7 1.46 


(13) 
and further, if ws is the weight of the 
skeleton, 


wr = 68.57 W (14) 


and 


's— 31.43 iV (15) 


The three formulas suggest the man- 
ner in which other computations in con- 
nection with flywheel velocity and energy 
may be simplified. 

Referring to the previously presented 
schedule of the products of the weights 
of the different flywheel elements into 
the squares of their respective radii of 
gyration, the total of these products, after 
deducting the product of the weight of 
the rim into the square of its radius of 
gyration, is 


2245.26 — 2003.58 = 241.68, 


dividing which by the combined weights 
of all the elements constituting the skele- 
ton of the wheel, the square root of the 
quotient must be the radius of gyration 
of the skeleton; that is, of the flywheel 
without the rim, thus: 


241.69 
ks Jue 


and the square 
ks? 


0.8263 ft. 


0.8263- 0.68275 


The inner radius r, of the rim ring 
174 . 
- ft., and everything 


717 % 
is 17!2 in. or 12 


within the circle of that radius belongs 
to the skeleton, so that the inner radius 
r, of the rim is also the outer radius of 
the skeleton. Furthermore, the ratio of 
the radius of gyration ks of the skeleton 
to its outer radius r; is 


ks = 0.8263 : 
-=-—> 0.5666 (16) 
™ (a 
12 
hence 
ks 0.5666 X r, ] 
and the sauare > (17) 
ks? 0.32104 X r,? 


Whatever the diameter and weight of 
a press flywheel may be, it may safely 
be assumed that the material in the 
skeletons of all of them is very nearly 
distributed in the proportions appearing 
in the wheel illustrated in Fig. 1, and 
that for all of them the ratio of the ra- 
dius of gyration to the outer radius, as 
defined by equation (17) is the same. 

Therefore, expressing the weight of 
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the rim by 68.57 W, that of the skeleton 
by 31.43 W, the square of the radius of 


gyration of the rim by + and tie 


+ 
2 
square of the radius of gyration of the 
skeleton by 0.32104 r,*, the radius of gy- 
ration k of any flywheel can be found by 


the following: 


k 
r*+r,* 
0.685711 . + 0.314311 K 0.32104r,? 
\ T ~*~ 
(18) 
which, by cancellation and performing 
the arithmetical operations, becomes 
k } 0.34297 0.1009 r, * 
and the square (19) 
k? 0.3429 r? + 0.1009 r, * J 
Reflecting somewhat upon the fact 


that the inner radius r, of the rim of a 
flywheel is also the outer radius of the 
skeleton, and that, therefore, as appears 
in formula 18, the radius r, not only de- 
fines the radius of gyration of both the 
rim and the skeleton, but also of the en- 
tire wheel, the conclusion is: If the 
ratio between the outer radius r and the 
inner radius r, were the same for all fiy- 
wheel rims, that formula 19 could still 
be simplified. 

Such uniformity of the ratio between 
the outer and inner rim radii could bt! 
possibie only if the cross-sections of all 
flywheel rims would show the same pro- 
portions of thickness to width, for in- 
Stance, if these propositions were al- 
ways like those of the rim of the wheel 
shown in Fig. 1, where the width of the 
rim equals twice the thickness ¢f or 2t. 

As many advantages as these propor- 
tions of the rim combine in practice, they 
do not always prevail, and rim sections 
occur of all shapes, varying from a per- 
fect square to proportions in which the 
width of the rim is six times the thick- 
or 6f. In this connection it may 
here parenthetically be remarked, that, 
though extremes in this latter direction 
possess the advantage of collecting the 
bulk of the weight at the wheel at a 
greater distance from the center, where 
it serves the better purpose, this advan- 
tage is more than offset by the 'oss in 
adaptability of the pattern to varying re- 
quirements. 

Extremes in the opposite direction, 
however, are unqualifiedly to be avoided, 
because they make the wheel unneces- 
sarily heavy as shown by the fact that, 
if the rim section of the wheel in Fig. |! 
were changed to a square without alter- 
ing the outer diameter or the weight, the 
wheel at 50 r.p.m. would have an energy 
of only 882 foot-pounds against the 956 
foot-pounds accredited to it by the prev- 
ious computation with the rim section 
shown. 

Reverting to formula 19, it thus ap- 
pears that its further simplification is 


ness, 
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prevented by ihe variety of rim sections 
occurring in practice. For this reason ve- 
locity and energy computations must be 
performed upon the basis of that formu- 
la. The time, however, is not always 
available, especially not in the shop, 
where jobs are changed in presses; yet, 
for successfully running a number of 
presses loaded to an extent bordering 
close upon the danger limit, such com- 
putations should not be omitted. 

The following velocity table has been 
prepared for a variety of rim sections as 
diagrammatically shown and embraces 
almost everything occurring in practice. 
With the aid of curves to be explained 
in another installment, this table will in- 
stantly produce an answer to any ques- 
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In the same manner the velocity in feet 
per second of the outer circumference is 
found by tracing over from the outer 
diameter of the wheel in the first column, 
to the last column. The number there 
found is the velocity of the outer cir- 
cumference of the wheel at 1 r.p.m., and 
multiplied by the actual number of revo- 
lutions per minute of the wheel, gives the 
required velocity of the outer circum- 
ference. 

For example: Required the velocity 
in feet per second of the circumference 
of gyration and the outer circumference 
of the flywheel shown in Fig. 1, when 
running at the rate of 50 r.p.m. The 
rim section d in the table is found to cor- 
respond to that of the wheel. Locating 
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the circumference of gyration of a wheel 
having an outer diameter of 44 in., a rim 
section like d and running at the rate of 
75 r.p.m. In this case, find the velocity 
numbers in column d for the next larger 
and the next smaller outer diameter, di- 
vide the difference between the two by 
6 (which is the difference between the 
two outer diameters) and multiply the 
quotient by the difference between the 
outer diameter of the wheel and the next 
smaller diameter in the first column, add 
the product to the velocity number for the 
next smaller diameter, and the sum is 
the velocity number, which, multiplied 
by the number of revolutions per min- 
ute of the wheel, gives the required ve- 
locity of the circumference of gyration in 
feet per second. 

Thus: The outer diameter of the wheel 
in question being 44 in., the next larger 
diameter in the first column of the table 
is 48 in., the next smaller 42 in. The 
velocity number in the column d for 
a diameter of 48 in. is 0.1690, that for 
a diameter of 42 in. is 0.1479, the dif- 
ference between the two is 0.0211. The 
next smaller diameter to that of 44 in. 
of the wheel under consideration being 


























Velocity of Circumference of Gyration, in Feet per Sec Velesion at 42 in., the difference between them is 2 

a = 7 outer cir- — in. Dividing 0.0211 by 6 and multiplying 
Cross- | cumference by 2 
section | Feet per y <, or 
of Rim | a b c } d ‘ f g Second 0.0211 x 2 

~ » 12 | 0.0406 0.0411 0.0417 0.0423 0.0428 | 0.0434 | 0.0440 0.0524 — _— = 0.007 
= 0.0609 0.0617 0.0625 0.0634 0.0642 0.0651 0.0660 0.0785 6 
= 24 0.0812 0.0822 0.0834 0.0845 0.0857 | 0.0868 0.0880 0.1047 . 3 ’ 
= 30] 0.1014 1028 0.1042 | 0.1056 0.1071 | 0.1085 0.1100 0.1309 and adding this result to the velocity 
& 36] 0.1217 0. 1233 0.1250 | 0.1268 0.1285 | 0.1302 0.1319 0.1571 : ‘ ? 
= 42/| 0.1420 | 0.1439 | 0.1459 | 0.1479 | 0.1499 | 0.1519 | 0.1539 | 0.1833 number for the diameter of 42 in., which 
$ 48 | 0.1623 0.1644 0. 1667 0. 1690 0.1713 0.1736 0.1759 0. 2094 : : : 
= 54| 0.1826 | 0.1850 | 0.1876 | 0.1901 | 0.1927 | 0.1953 | 0.1979 | 0.2356 is 0.1479, gives 0.1549 as the velocity 
- 60 0. 2029 0. 2055 0. 2084 0.2113 0.2141 0 thn 0.2199 0 2618 number for the outer diameter of 44 in., 
‘s 66 | 0.2232 0.2261 0. 2292 0. 2334 0. 2356 0.238 0.2419 0. 2880 
~ 72) 0.2435 | 0.2466 | 0.2501 0.2535 | 0.2570 | 0.2604 0.2639 0.3142 and the product 0.1549 x 75 = 11.62 ft. 
S 78| 0.2638 0. 2672 0. 2709 0.2747 0.2784 0. 2821 0. 2859 0.3403 F : : 
2 s4/ 0.2841 0. 2877 0.2917 0). 2958 0.2998 0.3038 0.3079 0.3665 per second is the required velocity of the 
= 90| 0.3043 0. 3083 0.3126 0.3169 0.3212 0.3255 0.3299 0.3927 circumference of gyration. 
5 96 | 0.3246 0. 3288 0.3334 0.3426 0.3473 0.3519 0.4189 fi 
~ 102 | 0.3449 0.3494 0.3543 0.3641 0. 3690 0.3739 | 0.4451 (To be continued) 
s 108 0.3652 0. 3699 0.3751 | 0.3855 0.3907 0.3958 0.4712 
S114] 0.3855 0.3905 0.3959 | 0.4069 0.4124 0.4178 0.4974 
© 120 | 0.4058 0.4110 0.4168 | 0.4283 | 0.4341 0.4398 0.5236 














VELOCITIES IN FEET PER SECOND OF CIRCUMFERENCE OF GYRATION AND OF OUTER 
CIRCUMFERENCE FOR DIFFERENT CROSS-SECTIONS OF RIM, AND DIFFERENT 
DIAMETERS OF FLYWHEELS RUNNING AT 1 R.P.M. 








tion in connection with the function of 
the flywheel or the capacity of the press 
depending on it. 

The use of this table is as follows To 
find the velocity in feet per second of the 
circumference of gyration of a flywheel, 
select from the rim sections shown in the 
table and marked a, b, c, d, e, f and g, 
the one nearest, as to ratio of width to 
thickness, to that of the wheel, then lo- 
cate in the first column the outer diam- 
eter of the wheel and trace over to the 
column headed by the same letter that 
identifies the selected rim section. 

The number found in this column gives 
the velocity in feet per second of the 
circumference of gyration of the wheel 
when running at the rate of 1 r.p.m. 
Multiplying this number by the number 
of revolutions per minute the wheel ac- 
tually makes, gives the required velocity 
of the circumference of gyration. 


the outer diameter of 42 in. in the first 
column and tracing over to the column 
headed by the letter d, the number 0.1479 
is found, multiplying which by 50, the 
number of revolutions per minute the 
wheel makes, gives the required velocity 
of the circumference of gyration, thus: 
0.1479 x 50 = 7.395 ft. per second. 
Tracing over to the last column, the num- 
ber 0.1833 is reached, and, likewise 
multiplied by 50, produces the required 
velocity of the outer circumference, thus 
0.1833 « 50 = 9.165 ft. per second. 

In the table giving the various ve- 
locities for flywheel with outer diam- 
eters of from 12 to 120 in., increasing by 
differences of 6 in., the velocities of in- 
termediate sizes must be obtained by in. 
terpolation, an operation that may be 
readily performed mentally. 

For instance: Let it be required to 
find the velocity in feet per second of 


In a paper presented before the Inter- 
national Congress of Applied Chemistry, 
dealing with the painting of steel cars, it 
was stated that there is no longer any 
argument with regard to the preparation 
of the steel for painting; wherever pos- 
sible, sandblast. Pickle only when no 
other means affords itself to remove scale 
and rust. Pickling with sulphuric acid 
gives the best accelerator of corrosion of 
any agent met with in regular railway 
service. Capillary attraction is an ex- 
tremely powerful force and the sulphuric 
acid, by this force, enters the spaces be- 
tween the crystals of the steel and is held 
there very tenaciously. A mere dipping 
in a bath of water or several baths of 
water fails to remove all the acid, and 
with the hydroscopic nature of sulphuric 
acid an ever-increasing area of steel is 
subjected to acid action. The whole 
sheet begins to corrode under the paint 
coat. Even with a paint which is inhib- 
itive and moisture proof, such action of 
the acid will soon destroy these valuable 
properties. The action of the acid is 
cyclic and almost unending. 
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Hydraulic Molding Machines 


very long ago an_ interesting 
Fee. was published in the “Journal” 
of the Franklin Institute, by the well 
known American molding-machine au- 
thority, Wilfred Lewis. An _ abstract 
of this paper appeared on page 642, 
Vol. 35, AMERICAN MACHINIST. 

It is surprising to see the prejudice of 
American foundrymen against hydraulic 
molding machines. Even such men as 
Mr. Lewis who have had to consider the 
question from the molding-machine build- 
er’s point of view, seem to think such 
machines worthless in the foundry. Mr. 
Lewis says: “It is doubtful that water 
can compete with air as a working fluid 
for foundry use.” 

A modern foundry should not be 
equipped with compressed-air machines 


By E. V. Ronceray 








A comparison of the hydraul- 
ically operated French molding 
machine with the various types 
of molding machines operated 
by other means in common use 
in the United States. 




















of the lack of adaptation to high speeds. 
This probably comes from the fact that in 
the Ph. Bonvillain & E. Ronceray’s mold- 
ing machines, or the “French machines” 
as they have been named, no special at- 
tempt was made to attain great speeds. 








Fic. 1. Type R MACHINE 
alone but should also have hydraulic ma- 
chines. 

How is it that hydraulic and com- 


pressed-air machines have so often been 
considered competitors in America? This 
is because hydraulic machines are not 
sufficiently known. What can be the ob- 
jection to their use? It is thought by 
some that hydraulic pressure is unfitted 
for molding-machine purposes on account 








FOR LARGE, Deep WorK 
The inventors candidly thought that 
America, as Europe, would pay more at- 


tention to the molding of intricate work at 
a considerably lower price, rather than 
to a small saving on common or flat work. 

The French machines, which are as 
quick on flat work as any American ma- 
chine, are not revolutionary in this re- 
spect, while for intricate work they are. 
This must not be charged to the inability 


of hydraulic pressure to give convenient 
speeds; but to the lack of knov.'edge of 
the conditions of American market and 
American foundry desires. 

Although hydraulic pressure is not 
much used in America, it is well known 
that it is the power employed for the 
rapid handling of coal, quick-acting forg- 
ing presses, dock cranes, etc., and no 
agent, even compressed air, is better than 
hydraulic pressure for these purposes. 
Even compressed air is more generally 
used in conjunction with water or oil 
which correct its defects. 

What then are the desirable qualities 
in air and the undesirable ones in wa- 
ter? Simply the difference in treatment 
of these two forces. 

Discussing speed, it may be mentioned 
that this company recently introduced a 
machine for flat work or that of slight 
depth that rams the complete mold (21 
x14 in.), draws the pattern, and closes 
the mold in 45 seconds; two men shovel- 
ing their sand and putting the mold on the 
floor ready to pour at a distance of 6 to 
8 yards. 

To give an idea of the speed obtained 
by water (which could be increased if 
necessary) I have used the very clever 
Knoepple method described in Mr. Lewis’ 
paper. 

What can then be the defects of using 
water? It is said to be dirty and liable 
to freeze in cold weather. Certainly a 
leak of water causes more trouble than a 
leak of air. On the other hand, it is 
much easier to avoid, as air passes where 
water could not; anybody sees it and can, 
and must stop it, while on account of the 
lack of importance of compressed-air 
leaks and the difficulty to see and locate 
them, no attention is paid to them. It is 
a well known fact that in foundry prac- 
tice, more power is spent in air leaks 
than in actual work. 

As to the freezing of water, perhaps 
it need only be mentioned that modern 
foundries must be sufficiently heated to 
prevent freezing inside the building, but 
it must be remembered that, even if the 
pipes and machines are in a very cold 
place, provision can be made to avoid 
freezing. The town water service is not 
stopped in cold weather; even in the 
foundry water is abundantly distributed 
everywhere. But, many other systems 
can be used to offset the effect of cold, 
the simplest and safest being to use a 
non-freezing mixture (glycerin, solution 
of chloride of calcium, etc.) with the 
return of the mixture to the tank, thus 
being able to use it indefinitely. Another 
good thing is to use copper instead of iron 
piping. As copper expands, when ice is 
formed it does not break. 

The size of pipes for hydraulic mold- 
ing machines is generally 2 in. and never 
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exceeds 1 in., even for very large ma- 
chines, so that the expense is not very 
great. : 

Having summed up the defects of pres- 
sure water, let us consider its advant- 
ages. 

Let us consider, for instance, the mold- 
ing of a steel railroad-wheel center, a 
piece of work very common in Europe 
where hydraulic machines are popular in 
thousands of foundries. 

The casting is 36 in. diameter, that is 
37 in. for the pattern, including the con- 
traction and provision for machining; if 
‘we leave 3 in. sand around the pattern, 
the flask will be 43 in. in diameter; if it 
is considered that steel requires a pres- 
sure per sq.in. of about 115 Ib. this means 
a total pressure of 83 tons. If we figure 
what air-cylinder size would be required 
to ram such a mold with a pressure of 
say 90 lb. at the machine, we find that a 
cylinder about 48 in. diameter would be 
required. This is a practical impossibility 
irrespective of the price of the machine. 
This work is made every day in France 
and elsewhere with hydraulic machines, 
working at 1500 lb. per sq.in. and hav- 
ing a ram 13! in. diameter, which leaves 
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tern machines is very interesting which, 
he says, “unfortunately have to be built 
for a flask of fixed dimensions, are ex- 
pensive to build, rather inflexible in their 
application, and within the last few years 
have been superseded very largely by roll- 
over machines with straight pattern 
draft.” 

These lines to my mind are striking 
and I cannot help thinking how far better 
our practice is. In fact, if we omit the 
split-pattern machine and the plain 
squeezer, limited to small molds on ac- 
count of necessarily performing certain 
motions by hand, American foundrymen 
have to choose between the roll-over ma- 
chine, practically always hand rammed 
and the jarring machine, which practi- 
cally never draws the pattern. 

The “A” type is not built for a flask 
of fixed dimensions, the only limitation 
being the width of flask and total pres- 
sure. They are really so universal that 
6 sizes of machines cover the whole field 
of the foundry for flasks from 10x10 in. 
up to 48x60 or 80 in. Any size or any 
shape of flask can be admitted; the pres- 
sure can be regulated at a glance, up to 
the maximum. The machine can be ad- 
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a reasonable margin, above the pressure 
named. The complete machine weighs 
not more than 4 tons, is silent, does not 
shake, draws the pattern and works at a 
rate of about 6 half molds an hour, all 
accessory work included. 

Water has many other advantages. It 
requires much less power than air for the 
same size mold, especially so when for 
long strokes, as the cylinders are filled 
with water from a reservoir, the final mo- 


tion only being given under pressure. 
The motions obtained are steady and 
smooth. 


Above all, the use of water under pres- 
sure leads to great simplicity of design 
and renders possible combinations that 
would otherwise be out of question. For 
instance, the Ph. Bonvillain & E. Ron- 
ceray’s swinging machines would be im- 
possible to make if compressed air were 
used. Water pressure requires very 
small pipes for high power, when the 
machines are properly designed. We gen- 
erally use copper pipes 34 to 5¢ in. diam- 
eter, even for very large machines. 

Mr. Lewis’ opinion of the split pat- 


justed quickly for any hind of flask; the 
double ramming of cores or parts of 
molds can be done, while stripping plates 
can be used, if necessitated by the pat- 
tern considered. 

Mr. Lewis mentions the French ma- 
chine of Bonvillain & Ronceray as a 
modification of the Teetor’s machine. He, 
undoubtedly speaks of the R. type, which 
we call swinging (roll over). The dif- 
ference between these two machines is 
considerable, so considerable that Tee- 
tor’s patent was not even cited by any of 
the patent offices in interference to the 
Bonvillain & Ronceray’s application for 
patent. 

We had no knowledge of this machine 
when we brought out our R. type machine 
shown in Fig. 1 and there is only a very 
vague apparent resemblance between 
them. Mr. Lewis also mentions that 
Teetor’s machine is rather limited in its 
scope; this is another proof that the two 
machines are radically different. 

It is on this type of machine that a 
dynamo frame, as shown in Fig. 2 and 3, 
can be made without a single core being 
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made separately. A lot of work made 
under similar conditions saves a con- 
siderable amount of core making and 
core setting, but, of course, the use of 
this machine requires some skill. 

In his paper, Mr. Lewis fully demon- 
strates what might be called the non- 
sense of the jarring machine. He says: 
“It is not generally safe to set up finished 
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molds with hanging sand in the neighbor- 
hood of a jarring machine, and in some 
foundries the jarring machine has been 
put out of service for days or weeks 
pending the completion of large floor 
work. In fact, the damaging effect of 
large jarring machines is too well known 
to need confirmation.” 

He adds: “It will not ram small work 
as quickly as the squeezer or split-pat- 
tern machine. . It is not, how- 
ever, every pattern that can be rammed 
in this way and care must always be 
taken to avoid projections on the pattern 
which interfere with proper floor of sand. 
This sometimes necessitates the use of a 
core not required for hand ramming 

. Even a rock bottom does not 
prevent the transmission of ground 
waves.” 

It may be considered as axiomatic. in 
machine molding, that the first quality of 
a molding machine must be faultless pat- 
tern drawing. The bulk of jarring ma- 
chines have no means of pattern drawing 
and when attempts to add one have been 
made it has been a failure. 
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Modern Shop Electric Crane Wiring 


Cranes collect their current by means 
of trolley wheels or shoes which bear 
against copper trolley wires or structural- 
steel conductors erected parallel to the 
crane runway. The location of the con- 
ductors is determined by conditions. 
Sometimes the crane builder specifies 
that the conductors be located in a cer- 
tain position; and in other cases the pur- 
chaser selects and specifies the position 
and the crane manufacturer arranges the 
current collectors on the crane accord- 
ingly. 

Probably the best location for the con- 
ductors on a bridge crane runwhky, is 
between the flanges of, and parallel to, 
one of the crane girders. Here the con- 
ductors are out of the way, well protected 
and can be readily supported. It is not 
often that they are erected in any other 
position. Occasionally the trolley wires 
can be supported from the roof trusses 
above the crane runway, and are installed 
like the trolley wires for trolley cars. A 
pole collector with a wheel at its upper 
end, exactly like a trolley-car pole but 
much shorter, is used. Where the spac- 
ing between roof truss centers is much 
over 20 ft. this method may not give good 
results, as the wire swings and the trol- 
ley comes off. 


PA D 


By Ernest G. Bradshaw 








The best means of supporting 
electric crane wires in shops. 


Standard practice for the in- 
stallation of outdoor cranes. 


Rules to be observed to obtain 
the highest efficiency from either 
crane system. 











wheel passes over the raised place. 
Either 0, 2/0, 3/0 or 4/0 wire is usually 
required. The wire size required is or- 
dinarily specified by the crane builder, 
but in any case it should be large 
enough that the voltage drop in it will 
not much exceed 3 or 4 per cent. of the 
line voltage with all of the crane motors 
operating at full load. 
Use OF CRANE SERVICE SWITCH 

A crane service switch, Fig: 1, should 
be installed for feeding every crane cir- 
cuit. A fused switch A is most fre- 
quently used, with fuses B to provide 


overload protection, although in import- 
ant installations, where reliability is es- 
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Fic. 1. CRANE WIRING SERVICE SWITCH 
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Fic. 3. CRANE WIRE SUSTAINED AT ENDS ONLY 


Trolley wire for cranes is hard-drawn 
copper, the same as used in electric 
traction. Hard-drawn wire must be used 
to prevent excessive stretching. Round 
wire is erected where the method of sup- 
port adopted does not involve the use of 
trolley cars for holding it at intermediate 
points between the ends of the run. 
Where trolley cars are used, grooved 
trolley wire should be used as it is easily 
held in position. 

Round wire can be used with trolley 
ears, but the ear flanges for this must be 
hammered down around the wire—a 
time-consuming operation requiring some 
skill. A round wire ear introduces a 
hump on the wire and makes the trolley 
wheel jump and draw an arc when the 


sential and where the equipment must 
be quickly placed in commission after an 
accident, circuit breakers are used. From 
an electrical standpoint, the best location 
for the switch is at the center of the 
run. In practice, however, it.should be 
placed where it can always be reached 
from a ladder running to the floor; thus, 
the operator can open his circuit when 
leaving his machine. The trolley wires 
could have insulations as at D. 
Methods of supporting crane trolley 
wires differ with conditions. If the crane 
is provided with hook-shoe collectors, A, 
Fig. 2, which slide along under, and carry 
the weight of the trolley wire, the wire is 
rigidly held only at the terminations, and 
is kept from sagging by the intermediate, 


insulating brackets B. If trolley-wheel 
current collectors are used (and this is 
probably the best way), the tension in 
the wire is taken by the terminations, and 
the wire is also rigidly held by the tre!- 
ley ears C at intermediate points. 

Terminations are made as shown in 
Fig. 3. Strain-insulators like C separate 
the trolley wire electrically from the 
building members, and either a _ turn- 
buckle, as at A, or an eye-bolt with a 
long thread, as at B, can be used for pull- 
ing the slack from the wire and adjust- 
ing its tension. The terminations should 
be depended upon to assume the entire 
tension of the wire. 

The intermediate supports are placed 
merely to prevent excessive sagging. The 
members taking the stresses of the eye- 
bolts at the terminations should be very 
substantial or thoroughly braced, as on 
them depends the reliability of the en- 
tire installation. The eye-bolts, turn- 
buckles and strain-insulators should be 
not smaller than the 5,-in. size. 


INTERMEDIATE WIRE SUPPORTS 


Intermediate supports for crane trolley 
wires (the supports installed between the 
terminations to prevent sagging) can be 
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Fic. 2. INTERMEDIATE WiRE BRACKET 
arranged as shown in Figs. 2, 4 and 5. 
The bracket of Fig. 2, as above outlined, 
is applicable only where the crane has 
hook-shoe collectors. The block of wood 
that supports the insulating spools should 
be thoroughly dry and treated with an in- 
sulating paint. The bolt holes in it 
should be deeply countersunk, to elimi- 
nate the possibility of grounds. 

The spools can be of dry, painted wood 
(where the underwriters will permit) but 
should preferably be of porcelain. Porce- 
lain tubes with porcelain knobs at the 
ends to form flanges, will do. The length 
of the insulator between flanges should 
be at least 4 in. Spools turned from 
fiber are sometimes used. The spoo.s 
should be so arranged that there will be 




















































at least a %-in. clearance between them 
and the hook-shoe when it passes along. 

In a fireproof building, where the crane 
has trolley-wheel collectors, the wires 
can be supported by trolley ears as at A 
in Fig. 4. The wooden supporting block 
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Fic. 4. CRANE WITH TROLLEY COLLECTORS 


must be thoroughly painted and the bolt 
holes in it deeply countersunk, to pre- 
vent the possibility of grounds. Tap 
bolts, screwing in from the rear, sup- 
port the screw-clamp trolley ears which 
seat against washers. Figure 8 or, prefer- 
ably, grooved trolley wire is used. The 
wire should be drawn tightly at the ter- 
minations and the ears should be installed 
every 8 or 10 feet. 
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SUPPORT FOR OUTDOOR CRANES 


For an outdoor crane, or for applica- 
tions where the underwriters’ have juris- 
diction, the wires can be supported as 
shown in Fig. 5. Standard, street-rail- 
way-type trolley hangers and ears A 
are used; these provide excellent in- 
sulation. The hangers can, provided a 
proper location of the trolley wires re- 
sults, be bolted directly to the crane 
girder. 

Trolley rails of structural steel are be- 
ing used to some extent instead of copper 
trolley wire to supply current to cranes 
and other moving electrical machinery. 
The steel rails are made sufficiently heavy 
not to break and fall as copper wires oc- 
casionally do. Sometimes strap steel 
bars are used, but more frequently a sec- 
tion is adopted, such as an angle or a T, 
which has considerable stiffness. 

Steel conductors should be painted, ex- 
cept on the contact edge or face, to pre- 
vent corrosion. Either a shoe or a trol- 
ley wheel can be used to collect current 
from a steel conductor rail. A shoe or 
spoon, which makes a rubbing contact, 
is preferable for the average application. 
Trolley-wheel collectors that travel at 
high speeds are not successful for cur- 
rent collection from steel conductors, be- 
cause the wheel tends to bounce and 
jump from the rigid rail at joints and un- 
even places. There are almost number- 
less ways in which steel conductor rails 
can be arranged and supported. The fol- 
lowing arrangement is typical: 


INSTALLATION OF STEEL T-CONDUCTOR 


An installation of a structural steel 
T-conductor or trolley rail is shown in 
Fig. 6. While the arrangement illus- 
trated was developed for serving mono- 
rail cranes, which travel on the lower 
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Fic. 6. STEEL T-TROLLEY RAIL DETAILS 
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flanges of I-beams, only minor modifi- 
cations in the supporting forging would 
be required to adapt it for serving bridge 
cranes or other similar traveling electrical 
machines. 

Note that a feature of the method is 
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Fic. 5. TROLLEY-HANGER SUPPORT 


that no drilling or close fitting is re- 
quired in the field. The only piece that is 
different for different jobs, is the sup- 
porting forging, but this can be formed 
and drilled in the shop. The only tools 
required to erect the rail are a hacksaw 
for cutting the T, and a wrench for set- 
ting the bolts. No bolt smaller than 5 
in. in diameter is used, because smaller 
ones than this can be twisted asunder too 
easily. 

A T 1%x1%xzs in. was selected, be- 
cause this is about the smallest size rigid 
enough to effectively sustain itself be- 
tween supports. A T of this size has a 
conductivity equivalent to that of a 109,- 
800-circ. mil copper conductor, that is, a 
copper conductor between No. 0 and 2/0 
in size. 

The insulating hanger, A Fig. 6, is 
similar to a trolley hanger, but smaller. 
A malleable-iron bell incloses the molded 
material that supports and insulates the 
hanger stud. The splicing plate B and 
the clamp C are castings, preferably mal- 
leable iron, and the only machine work 
on them is the drilling and tapping of the 
holes. The section insulator D consists 
of two castings, and a fiber dividing- 
block E. The terminal lug F is forked 
instead of annular, so that it can be read- 
ily disconnected for isolating circuits for 
testing without taking out a bolt. The 
method of connection around breaks is 
shown at G., 


COMPUTATION OF STEEL TROLLEY RAILS 


In computing the resistance of steel 
trolley rails, the area in square inches, 
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of the section involved, can be taken 
from one of the steel company’s hand- 
books, such as are issued by the Cam- 
bria and Carnegie steel companies; the 
area in circ, mils can then be obtained 
by using the rule given below: 

By dividing this area by 6.14, which is 
approximately the ratio of the resistance 
of iron to that of copper, the equivalent 
copper area of the steel conductor re- 
sults. Then by using the standard form- 
ula for the resistance of a copper con- 
ductor, the actual resistance of the steel 
is obtained. 

Example—What is the resistance of 
160 ft. of 14%x1™%xyk-in. steel angle? 

By referring to a handbook it will be 
noted that the area of a 1%x1'%x%-in. 
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steel angle is 0.53 sq.in. Then to find its 


area in circ. mils: 
: 2 1vea im S$q.in. 0.53 
Circ.mils = —___—_—— = 
irc.mils = 70500007854 ~ 0.0000007854 
= 674,800 circ.mils 
Then: 
Equivalent in copper = circ.mils area of steel 
6.14 
674,800 
6.14 
Then the resistance of the 160-ft. length 


will be: 


= 109,800 ctrc.mals 


11 xX ft 
Resistanc jor co Yr) a 
€ ce (Jor coppe circ.mils 


0 
= 11 Xx 160 = 0.016 ohms 
109,800 
The resistance, therefore, of 160 ft. of 


1%x1Y%x “-in. angle is 0.016 ohm. 
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It is evident from the equivalent cop- 
per area of the steel (109,800 circ. mils), 
that the conductivity of the steel sec- 
tion will lie between the conductivities of 
No. 0 (105,500 circ. mils) and No. 00 
(133,100 circ. mils ) copper wire. The 
equivalent copper area in circ. mils can 
be used in any of the wiring formulas for 
computing drop in a steel conductor, just 
as the actual area of a copper conductor 
is used in the same formulas, and the 
result ‘will be a correct one for the steel 
section. 

Obviously the above method is approxi- 
mate, because the constants are approxi- 
mate, but it is quite accurate enough for 
wiring computations which always in- 
volve necessarily inaccurate assumptions 








Commercial Apprentices 


There exists, even in Germany, a good 
deal of uncertainty as to the correct 
methods of training men for the commer- 
cial end of a business. Different plans 
are followed, and among them it may be 
of interest to examine the system in the 
machine-tool shop of Ludwig Loewe & 
Co., Berlin. 

The Loewe company instructs, aside 
from 150 to 200 shop apprentices, such as 
machinists, tool makers, pattern makers, 
molders and founders, about 20 com- 
mercial apprentices to whom it gives a 
three-year course. They possess a so 
called “one-year” status; that is, they 
have reached a certain class in a high 
school and consequently need to perform 
only one year of military service, instead 
of two or three years. A year counts as a 
full study year only if the apprentice 
works at least 270 days during it. The 
first three months serve as a trial period, 
during which either party may withdraw 
from the agreement. 


DEPARTMENTAL INSTRUCTION 


The practical instruction is given in 
the following departments of the works: 

Machine construction pay office (gen- 
eral or special machinery building), three 
months. Wage computation; statistics of 
working costs; statement of production 
costs. 

Tool making pay office, three months. 
Wage computation; statistics of working 
costs; statement of production costs. 

Steel stockroom and forge shop, two 
months. Keeping of stock books; con- 
sumption statistics; computation of wages 
and working costs for forging, hardening, 
annealing and case-hardening; produc- 
tion cost of forgings. 

Foundry, two months. Keeping of 
stock books; consumption statistics: com- 
putation of wages; statistics of working 
costs; calculation of production costs; 
reckoning of monthly balances. 

Material storehouse, three months. 
Keeping of stock books; statistics of re- 
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Methods and courses of in- 
struction for commercial appren- 
tices in a large German machine- 


tool-building shop. 
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wig Loewe & Co., A. G. Berlin. 


ceipts and deliveries; shop orders for 


material; keeping track of delivery 
time limits; information on goods in 
stock. 


Tool storage, four months. Bookkeep- 
ing; statistics of receipts and deliveries; 
information on freight matters for incom- 
ing and outgoing goods; information on 
goods in stock. 


Shipment of goods by freight, four 
months. 

Labor office and sickness fund, two 
months. Hiring and laying off men; sta- 


tistics of workmen; workmen’s insurance. 

Correspondence office, five months. 
Correspondence with supply men, cus- 
tomers, agerts; sending out of mail mat- 
ter. 

Shop and business bookkeeping, fac- 
tory cash account, six months. Mutual 
accounting of the shops; revision of the 
supplymen’s figures; goods entry book; 
making out invoices; accounting of com- 
missions; wage payment; cash book; day 
book, accounts current, etc. 

The times stated are approximate and 
may be changed in the order of depart- 
ments. The instruction periods and ar- 
rangements for the several departments 
are primarily suited to the qualifications 
of the apprentice. 

As a necessary supplement to the 
practical teaching, there is theoretical in- 


in the Shop 


struction in the firm’s apprentice school. 
This school, at the present time, com- 
prises the following departments: 

Industrial and trade continuation 
school for machinists, tool makers, pat- 
tern makers and molders, with six classes 
and four-year courses, corresponding to 
the four-year instruction period of these 
apprentices. 

General continuation school for un- 
skilled young employees; that is, working 
boys, errand boys and office boys of the 
firm. This division embraces two classes 
with three ascending-year courses. 

Foreman’s school. In special courses 
during the winter months, for it educates 
workmen of the shops to become fore- 
men. 

Commercial trade school for the busi- 
ness apprentices and young employees, 
with corresponding instruction. 

Free course in English, French and 
stenography. 

The apprentice school is recognized by 
the public authorities as a substitute for 
the compulsory continuation school. The 
number of pupils at the present time is 
about 335, distributed as follows: 175 
shop apprentices; 60 young employees; 
30 foreman candidates; 20 commercial 
apprentices; 50 participants in the 
free courses (English, French, stenog- 
raphy). 

The instruction is given by the official 
superintendent of apprentices and of the 
school (a practical man), and 16 others 
who instruct on the side, partly practical 
men and partly professional teachers em- 
ployed also in public industrial and com- 
mercial schools. The foreign languages 
are taught by natives to them. 

The various departments of the school 
are arranged according to the plan of 
instruction. That for the commercial men 
will be briefly outlined. Their time of in- 
struction amounts to five hours a week, 
entirely within business hours, as fol- 
lows: Friday from 8 to 10 a.m., Saturday 
from 1 to 4 p.m. 
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FEATURES OF THE INSTRUCTION 


The central features of the instruction 
are commercial information and business 
law, which are designed to round out the 
practical training. Commercial infor- 
mation leads to correspondence; the pupil 
is rendered capable of writing business 
letters independently and clearly after he 
has been given a foundation in commer- 
cial, and especially in legal, principles. 
Beside correspondence he is taught to 
understand and fill out business forms. 

The instruction in arithmetic is limited 
to the special commercial kinds of reck- 
oning and incidentally endeavors to im- 
part general commercial information, the 
material being drawn from business prac- 
tice. The conditions at the works are 
especially considered, even the bookkeep- 
ing taught being based upon the com- 
pany’s system. 

First SCHOOL YEAR 


information and 
hour commercial 


Two hours’ business 
correspondence; one 
arithmetic. 

BUSINESS INFORM A- 
TION AND CORRES- 
PONDENCE 


ARITHMETIC 


Review of the elementary 
forms of arithmetic, 
specially showing its 
utility 

Foreign money, 
and weights 


Inquiries and offers 

Orders (Commercial 
law; the contract of 
sale) 

Execution of the order 
(Confirmation of the 
order, accounting 
Commercial law; time 
allowed for de livery and 
acceptance) 


measures 


Cost of 


The shipment of goods 

Express, carrier, mail 

Railroad. (Commercial 
law; freight contract; 
bill of lading) 

Ship (Bill of lading; list 
of goods; charter par- 
ty) 

Tariffs and 
storage 

Meaning 
duties 

Technicalities of customs 
business 

Receipt of goods 
jections required) 

Settlement of the account 
(Monetary matters) 

Money order; registered 
letter; insurance = of 
commercial paper 

Acknowledgment of pay- 
ment (Receipt) 


warehouse 


and forms of 


(Ob- 


transportation; 
parcels post; kilometer 
freight table; goods in 
parcels; carloads; spx 
ial rates; marine 
freights; minor expen- 
ses in railroad and ma- 
rine transportation 

Duties and custom house 
charges; Insurance 


Percentage profit and 


loss, discount) 


SECOND SCHOOL YEAR 


Two hours commercial information and 
correspondence; one hour arithmetic. 


BUSINESS INFORMA- 
TION AND CORRES- 

PONDENCE 
Credit 


Nature and meaning of 
credit. 

Its debit side 

Notes, bonds, ete 

Promises of payment, 
guaranty 

Credit reports 
agencies) 

Letters of credit 

Termination of credit. 

Nonjudicial and judi- 


(credit 


cia 
Methods of demand, 
lawsuit, insolvency 
Exchange 
Notes, drawn bills, ete 
Legal elements of ex- 
change 
Unessential elements of 
exchange 
Acceptance, indorse- 
ment, protest, re- 
course 
Action on 
paper 
Amortization 
Duplicate bills of ex- 
shaman. 


commercial 


ARITHMETIC 


Interest. 


Discount 
Dealing 
bank 


with Imperial 


Time reckoning 
Ceurrent accounting. 


AMERICAN MACHINIST 


THIRD SCHOOL YEAR 


One hour commercial information and 
correspondence; two hours arithmetic and 
bookkeeping; accounting of funds and ne- 
gotiable paper. 


BUSINESS INFORMA- 
TION AND CORRES- 
PONDENCE 


Checks 

Funds 

The banks (Active and 
passive business of the 
banks) 

The stock exchanges 

Different forms of part- 
nerships and stock com- 
panies 


ARITHMETIC 


Since with 20 apprentices not more 
than one class can be well formed, the 
courses are followed out successively and 
new pupils sometimes begin with the 
work of the second or third year. This 
does no harm, since the material can be 
presented in mutually independent sec- 
tions. 


TECHNICAL INSTRUCTION FOR COMMERCIAL 
APPRENTICES 


It also appears desirable that the young 
office man shall have a certain amount 
of knowledge concerning the mechanical 
branches of the trade. For this reason 
the commercial apprentice of Loewe 
shares some of the courses of the shop 
apprentice. The hour plan of the shop 
boy is, therefore, arranged so that the 
husiness boy shall participate each year 
in some of his studies. 

During the first year, the commercial 
pupils receive additional instruction in 
materials, tools and machinery. During 
the second year they learn civics and 
sketching from models, and in the third 
year they take up shop computations and 
mechanics. In the study of materials 
there is placed upon the pupil an out- 
line of iron-making practice. He learns, 
among other things, how different kinds 
of iron are produced, their properties, 
uses, testing, foundry practice and 
prices. Photographs and actual experi- 
ments in the laboratory help to illustrate 
the spoken work of the teacher. 

The tool and machinery course famil- 
iarizes the student with the most import- 
ant measuring instruments, such as 
verniers, micrometers, standard and limit 
gages; then further, with turning and 
lathes, grinding, planing, drilling, milling 
and wood-working machinery, and the 
tools used with these machines. 

Special value is attached to direct ob- 
servation, and for this reason visits are 
often paid to the several shops. In civics, 
under the general topics of family, com- 
munity and country, instruction is given 
on the most important matters of house- 
hold, dwelling, food, work, savings, in- 
surance, duty of support, legal status of 
the child, parental authority, guardian- 
ship, personal property, inheritance, wills, 
public organization, magistrates, and 
other officials, municipal functions and 
taxes, forms of government, constitution 
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of the German Empire, the Kaiser, 
Bundesrat, imperial chancellor, Reich- 
stag; federated states, Prussian constitu- 
tion, the king, ministry, landtag, state 
administration. 

The exercises, with sketches from ma- 
chine parts and tools, naturally suffice 
only to place the commercial student in 
a position of mutual understanding with 
the engineer through a sketch and where 
he will not be entirely blind to a working 
drawing. The teaching here begins with 
laying out and reproducing the simplest 
machine parts, and gradually progresses 
to more difficult work. The sketches are 
freehand in lead pencil. Occasionally a 
shop drawing is required. The instruc- 
tion in calculation and mechanics, more- 
over, is intended as a necessary supple- 
ment for the work learned in the office. 

There is no doubt that such a method 
of teaching, combining as it does practical 
training with theoretical instruction, must 
be very resultful. It can, therefore, be 
asserted that this method forms a solid 
ground on which the young business man 
can build. For this reason it is not sur- 
prising that the commercial apprentices 
of the Loewe company, in spite of the 
fact that this course is gratuitous, all take 
part in it and do so with great interest. 

The courses in English, French and 
stenography are also availed of by. the 
apprentices. Some, during or after their 
apprenticeship, attend the Berlin Com- 
mercial High School, and thus acquire 
such an educataion as leads the German 
business man to greater success. 








Reduced Rates in Savings 
Bank Life Insurance 


The Massachusetts State Actuary of 
Savings Bank Life Insurance announces 
a réduction in the rates of the straight- 
life and 20-payment life policies for 
$500, to take effect Nov. 1, 1912. This 
reduction was made only after a consul- 
tation with the leading New York actuar- 
ies, who unanimously agreed that the re- 
duction could and should be made. 

The change in rates is to be retroac- 
tive. All premiums after Nov. 1, not only 
on new policies, but also on policies al- 
ready issued, will be on the basis of the 
reduced rates. The amount of the reduc- 
tion varies at different ages, but on a 
straight-life policy for $500 at age 50, 
the reduction amounts to $1.88; on the 
20-payment life policy for $500 at the 
Same age the reduction amounts to 96c. 

The premiums on the 20-year endow- 
ment policies issued by the savings banks 
are already much lower than those of 
other companies, and this reduction on 
the straight-life and 20-payment life pol- 
icies also makes these policies consider- 
ably lower. These rates prove beyond 
question that savings-bank life insurance 
is the least expensive insurance obtain- 
able in Massachusetts. 
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| Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 

















Bushing Patterns 


The line engraving shows a way of 
making patterns for bushings that has 
proven both convenient and economical. 

Rods are made of cold-rolled shafting 
threaded as shown. On these rods the 
Patterns are made up of the sections 
(one of which is shown), small sections 
being used for core prints. They are 


made concave on one end and convex on 
the opposite end. 
When two or more are used together, 








THE Stub 


by placing the convex ends on the out- 
side, sufficient draft is secured to allow 
the pattern to be drawn from the sand 
easily. Our practice invariably is to use 
two; occasionally, however, only one is 
used, but there is no trouble experienced 
at the foundry because of the concave 
end. 

Hexagon nuts are screwed on each end 
of the rod with thumb and finger, the 
threads being made an easy fit. The 
nuts, and the projecting ends of the rod 








Slide Rule for Calculating 
Drilling Time 

The line engraving shows a slide rule 
designed to facilitate drilling time cal- 
culations for estimates. It consists of 
four scales, the two in the center being 
movable. To operate, set the diameter 
of the drill on the scale B to the desired 
cutting speed on the scale A; the arrow 
on B will then show the r.p.m. on the 
scale C. Now move the scale C until 
the center comes to the arrow on B and 
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BUSHING PATTERNS 


read down from the feed used to the 
answer on the D scale in minutes or 
inches. 

As this does not take into considera- 
tion the time consumed in starting the 
drill, it is suggested that the following 
units per hole be added to the result on 
work drilled to lines, to obtain actue! 
time less set-up. 


Ain. to 4 in 0.2 min 


hin. tol in 0.4 min 
> in 0.7 min 


1 in. to2 
l} in. to3 in 10 mic 


Combination Flat and Under- 
cutting Drill 

The engraving shows a handy combina- 

tion tool for drilling holes to hold babbitt 


in bearings and other wearing surfaces. 
The holder has the usual taper drill shank 


W 
@ 
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COMBINATION FLAT AND UNDERCUTTING 
DRILL 


and a slot through the center of the body 
which contains the tool. The latter is 























when they happen to be of a length Example: Set 134 on the B scale to pivoted in the middle and is formed as a 
| CUTTING SPEED 20 30 40 50 60 70 80 9010 
| FEET PER MINUTE | 
[— : | | | | ] 
| B | DIAMETER OF DRILL.INCHES \ : = la We th 2 5 ! 
Jat ne Oe Se ee : soca Ee 
REVOLUTIONS PER MINUTE eis, 
20 30 40 50 @& 70 80 90100 200 300 400 500 600 700 800 900 1000 
lo | 
| | FEED IN agg INCHES © > 4 > f Tf TF 15 “ , oo DPD © DP © W KO 
PER REVOLUTION | mya 1 | 
— — EE —y - + _— —— + rT " ; ; ae | rT 
RNES PER RTE 110.5 | 06 | 07 | 08 | a9) Wo iti diitie Ml LS > | © | 718 19/10 
UTE PER WH s 4 3 | 109/08 07" 06 08 o4/|{i}ilasiiii' || ae oy 
SLipF RULE FOR CALCULATING DRILLING TIME 


slightly longer than needed, make an im- 
pression in the sand that is not filled, but 
the core prevents the metal from flowing 
into these places. 

These patterns are very flexible and 
have been used in a variety of com- 
binations including flanged sleeves and 
Stepped bushings of many different di- 
mensions. 

MARTIN H. BALL. 

Watervliet, N. Y. 


50 on the A scale, then bring the arrow 
on the B scale to the arrow on the C 
scale. 0.008 in. feed on the C scale will 
then give 0.87 in. per minute or 1.14 
minutes per inch on the D scale. 

By the use of this slide rule a rather 
complicated operation can be prepared in 
a simple manner, only two operataions of 
the rule being necessary to obtain any 
result. 


Kingston, Ont. Wan. CASEY. 


common flat drill on one end and under- 
cut drill on the other. 

It is provided with a locking device A 
which secures the drill firmly for drill- 
ing the hole, after which the tool is re- 
versed and the undercut made. The hole 
B, for the locking device, is elongated 
sufficiently to allow the necessary wobble 
to the drill for the undercut and the heel 
C is rounded so as to force the lip into 
the metal. The holder is milled out at D 
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and the lock is flush so that there are no 
projecting parts. 


Rochelle, III. J. H. MAYSI!LLES. 








Milling Bevel Gear Segments 


The bevel-gear segment A is one of a 
number of cast-iron segments which were 
cast too heavy at the point B where the 
teeth are to be cut. It was found that 
the idle time, when the tool was cutting 
wind, on the lathe was excessive, so they 
were taken to the old Lincoln gear cutter. 
This is one of the famous old tools shown 
some years ago in the AMERICAN Ma- 
CHINIST and is probably older than 90 
per cent. of those who will read this. 
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its cost, ready to sell, was $1. The in- 
ventor and his friends thought that they 
tad their “hands in the barrel,” but the 
railroad would not consider the new in- 
vention further. Now why? The ar- 
ticle was as good, if not better, than the 
standard and cost less. The reason given 
by the road was that, as the invention 
could not work with the standard, all the 
cars of the country would have to be re- 
equipped, which would cost a sum beyond 
all commercial possibility. 

There was, of course, a natural oppo- 
sition from the makers of the standard 
article. The inventor set himself to work 
and changed the article so that it would 
interchange with what was now in use, 














ROUGHING 


The cutter used is 3¢-in. face and re- 
moves about 3< in. of stoch. The time is 
about 1'4 hours per segment, not a high- 
speed job but quicker than the lathe. The 
final finishing cut is taken on the lathe. 
If there were many more t odo, it might 
pay to rig up an oscillating device for 
the lathe. 


New York, N. Y. E. A. DIXIE. 








The Commercial Value of an 
Invention 


Why is it that often really good inven- 
tions cannot be made to pay? This ques- 
tion is asked me many times a year, and 
there are sO many answers to it that it 
is difficult to answer in a general way. 
I think some illustrations may make the 
matter clear. 

A certain railroad article, used on every 
car and coach, cost, ready to sell, $5.80. 
One which answered the same purpose 
was invented, tried out, pronounced better 
in operation than the standard article, and 





BEVEL-GEAR SEGMENTS ON 








GEAR CUTTER 


THE 


and proved that it would work well. The 
meckanical side of the railroad was well 
satisfied, but again the invention was 
turned down. This time the legal de- 
partment killed it. The legal advisers 
told the president and directors about as 
follows: 

“If this new invention is used on our 
road and we have an accident, as we may, 
suits will be brought against us and when 
our people are called to the witness stand 
and are asked: 

‘Do you use the standard appliance on 
your cars ?’ 

We are, of course, obliged to say: 

‘No, we use the X. Y. Z. make.’ 

‘Why do you use that make ?’ 

Because it is as good and costs less. 

‘Oh! you go in for cheap equipment, do 
you ?” 

“Explain as you please, the jury is 
given the impression that we are trying 
to save a dollar at the expense of safety, 
and a few verdicts against us would off- 
set the saving in the appliance and do 
harm to the road.” 
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Here is shown why a mechanically 
good invention was not a commercial suc- 
cess. Another example follows: 


ANOTHER FAILURE 


An inventor made a very accurate time- 
lock which cost less than 80c. to make. 
It was so simple that it could not get 
out of order unless tampered with; but 
he could not get the lock people to con- 
sider it. Why? Because it was argued 
that where a time-lock was advantageous 
to use, the matter of cost, up to any rea- 
sonable amount, did not count; in fact, 
people who wanted a time-clock said thar 
the simple one would not inspire con- 
fidence, and that they would rather pay 
more for a showy case and springs, pin- 
ions, wheels, etc., than they would for a 
more reliable, simple, and lasting lock. 

It is often the case that an invention 
is serviceable in a shop where the con- 
ditions are such as are not met in many 
others; in other words, there is no gen- 
eral demand for what has been designed, 
and the inventor spends his money try- 
ing to fill a field which does not exist. A 
case in point: A boring rig was designed 
for a certain type of air compressor; it 
saved 26 hours where used, and the pro- 
prietor of the shop thought that it would 
be a good seller. Investigation, how- 
ever, revealed that there was but one 
other machine on the market on which it 
could be used, and even then it had to be 
so modified that very little of the original 
invention was left. 

These inventions are mechanically good 
and commercially valuable, in a sense; 
that is, the trade needs them, and would 
buy, but the condition is such that only 
through one outlet can the invention be 
disposed of, because it is one of a group 
of machines. 

I know of a case where a machine was 
produced which did a single operation 
many times faster than could be done on 
existing machines. It was bought by a 
concern to be sold with its kindred ma- 
chines, but when introduced it showed 
that all other machines were so far dis- 
tanced that it had to stand idle all but a 
fraction of the working day. The trade 
unions would not let the operator run any 
other machine, so he had to be paid a full 
day’s pay, and loaf most of the time. 
This machine caused the redesigning of 
its kindred machines so as to bring them 
up to its faster pace. 


MACHINES TO PRODUCE COMPLETED 
ARTICLES 


There is often an immense amount of 
labor undertaken to construct a machine 
that will produce a completed article from 
the raw materia! with the idea of avoid- 
ing rehandling. In some classes of ma- 
chines this is advantageous, as for in- 
stance a chain-making machine. It would 
be a disadvantage to make the links on 
one machine and put them together by 
hand, or by another machine. Generally 
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speaking, the machines are not very ex- 
pensive and the dies last a long time and 
little attention is required after the ma- 
chine is set and the stock right. 

Should the machine, however, perform 
a multiplicity of operations all requiring 
close work, and on a single piece, which 
may be spoiled if any of the operations 
are not perfect, it may be far from a 
paying tool, as the time taken to set the 
tools and gage results, coupled with 
the constant attention which must be 
given the tools, will frequently show that 
several machines, each performing one 
operation, will pay better. 

A case in point was a horse-shoe nail 
machine, built some years ago. A_strip 
of metal was placed on a reel in the 
machine and passed through many man- 
ipulations coming out some 20 ft. away, 
a perfect nail. At least that was the idea. 
But the fact was that if any single opera- 
tion was not perfectly carried out, the 
next was hampered. The machine could 
not be made to do commercial work, 
fine and ingenious as was the design. 

W. D. Forses. 

New London, Conn. 








Sizes of Wood Screws 


This table will be found useful in the 
drawing office as well as in the shop. 
The sizes have been compiled from actual 
measurements of stock screws of several 
of the leading manufacturers. The col- 
umn of fractions (approximate) has been 
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added for the convenience of the shop 
when a chart of decimal equivalents is 
not handy for use. 
C. ARNSON. 
Banbury-oxon, England. 
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Machining a Large Hy- 
draulic Cylinder 


The halftone shows one of the largest 
steel castings ever made. It is the cyl- 
inder for a 10,000-ton hydraulic press. 


~_—_—— 


A Drill Stop 


Difficulties are continually being ex- 
perienced by machinists and others in 
finding a satisfactory stop for drills, 
reamers or counterbores. 
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Its overall dimensions are 13 ft. 10 in. x 
13 ft. 6 in. x 6 ft. 10., the bore is 103 
in. in diameter and its weight, as re- 
ceived from the foundry, was 178% tons. 
It is here shown being machined. Four 
machines were used simultaneously to do 
the boring. As seen at A, the bar has 
already finished its bore; the three at B 
are in operation. Each bar is driven with 
an individual motor and silent chain. 
J. F. VAN HORNE. 
Bethlehem, Penn. 








Cutting Square Threads 

Everyone who has had long square 
threads to cut has, no doubt, experienced 
the difficulty of rapid wearing and break- 
ing of tools. A very simple and effective 
method of getting over this is as follows: 

After the cut has been started with the 
ordinary roughing tool and a depth of cut 
of about % in. has been obtained, fix a 
finishing tool in the tool rest behind the 
roughing tool. This finishing tool should 
be ground with clearance on both sides, 
and front, and slightly ground away on 
the top face (this must, of course, be set 
to suit the pitch of screw being cut); 
then give it an advance on the rougher 
of about ’/., in. By this simple arrange- 
ment I have seen a column 6% in. in 
diameter with a \4-in. pitch square thread 
cut for a length of 14 ft. with one rough- 
ing tool which only required grinding 
twice. 


Gloucester, Eng. GORDON PEARS. 





A LARGE HYDRAULIC CYLINDER 


The line engraving shows a stop which 
has given excellent service on jig work. 
The body A is made from hexagon stock 
and has a taper bore, into which is fitted 
a taper split bushing B, which is made 
with a 30-deg. taper to suit the body A. 
This bushing has slots, one of which is 
cut through the bushing, is forced down 
by the nut C, and grips the drill or 
reamer. 





DRILL Stop 


The stop is lowered with the revolving 
drill of the machine until the under side 
of the stop meets the top of the bushing 
in the jigs. This, if the stop be clamped 
tightly on the drill, prevents the drill en- 
tering the work more than the required 
amount. A slight slackening of the nut 
instantly relieves the taper bushing B 
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from its seat, which, of course, releases 
the drill. 

It was found convenient to make these 
stops in three different sizes, the body A 
being made to take taper bushings with 
a large diameter of taper %, 1, 1% in., 
respectively, and the hole in the bushing 
B being made to suit the drills used. 
The bodies and nuts were made up in 
quantity first and put into stock, and then 
the taper bushings were made as re- 
quired, the taper being ground to a gage 
made for the purpose. 

The bushings were made of tool steel, 
hardened, and spring tempered, and then 
ground. The body and nut were made 
of hexagon machinery steel and case- 
hardened. 


Providence, R. I. FRANZ SCHMIDT. 








Nut and Screw Chart 

There may be a few draftsmen who 
have committed to memory the diameters 
of the inscribed and circumscribed cir- 
cles of the U. S. Standard hexagon nuts, 
and the diameters of fillister-head screws. 
Some of ‘these, however, come in sixty- 
fourths of an inch, and it is rather diffi- 
cult to set the bow pen to these dimen- 
sions, especially when the full-size scale 
is graduated to sixteenths. 
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Nuts \ 


Inscribed \____ SS 
Radii, = - 
U.S.S. Hex PRO oa 
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U.S.S. Hex. Nuts 


The chart shown will, I think, do away 
with all this memorizing, and eliminate 
errors. I have laid it out so that a blue- 
print of it can be easily mounted with 
shellac on the back of the scale of a uni- 
versal drafting machine. 

In case you have no drafting machine, 
mount it on the back of your T-square. 
The radii of fillister-head screws are laid 
off on the vertical line at the right of 
the cut, and the radii of the inscribed 
and circumscribed circles of standard 
hexagon nuts are laid off on the two slop- 
ing lines at the left, using the vertex of 
their included angle as a center. It is 
only necessary to follow the lines pro- 
jected from the screw radii. 

Madison, Wis. R. D. SMITH. 








Systematizing Complaints 


Every firm engaged in the manufacture 
of articles which have a sale of any mag- 
nitude whatever receives letters of com- 
plaints from seemingly all sources. Ap- 
parently the larger the sales the greater 
the number of complaints. This is no 
doubt due to the more varied usages 
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which the article receives. Especially so 
is this the case in the automobile indus- 
try. Every mail brings in complaints of 
some description. Either the brakes do 
not hold, the radiator leaks, the compres- 
sion of*the motor is poor; anything and 
everything. To a novice the motor car 
as built today must be the poorest thing 
that ever was or could be built. At least 
that is the impression obtained from the 
perusal of a few letters of complaint. 

Some firms make a real effort to handle 
this subject in an intelligent manner, but 
a large majority, especially the smaller 
concerns, have made no adequate pro- 
vision in their organization for doing so. 
Usually the letters are treated as coming 
from a source from which nothing else 
would be expected. 

By complaints is meant everything that 
pertains to the failure of the car to oper- 
ate properly. This includes letters from 
customers for repair parts necessitated 
by accidents for which the car was not 
to blame. The idea in mind when the 
system outlined below was devised was to 
keep a record as far as possible of every 
car. To that effect every component unit 
of the car receives a serial number. Thus 
the chassis naturally receives a serial 
number, but in addition such parts as 
motor, transmission, steering gear, front 
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however, is that the manufacturer desires 
complete information regarding the 
breakage of the piece. 

From these letters a file is kept by the 
engineering department, and every month 
the chief engineer has a report laid be- 
fore him showing the numbers of such 
narts as have failed in service and a sum- 
mary of the complaints. He is then en- 
abled to take steps to correct such parts 
as he may consider necessary. If the 
design is suitable, he has the privilege 
of personal examination of the parts, 
which have been received by the service 
department. Possibly the material is at 
fault. In any event, steps can be taken 
to correct the evil. 

It may be that the number of com- 
plaints from broken parts is not of such 
importance as to justify a change in de- 
sign or material. However, possibly the 
complaints are clear complaints against 
the operation of the car. Such com- 
plaints are compiled monthly and a sum- 
mary made, and these can be handled 
properly. It may be that the springs ride 
too hard or too stiff; the radiator boils, 
the transmission is noisy, or any one of 
a thousand different complaints of petty 
annoyances experienced by the owner. 

These matters may be due to influences 
entirely outside the control of the manu- 
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axle, rear axle and body receive serial 
numbers. 


A CAR CARD RECORD 


For every car built a record card is 
compiled which has the various serial 
numbers thereon, and space is reserved 
upon it for the name and address of the 
purchaser. This card is filled out at the 
home office, with the exception of the 
purchaser’s name, at the time of final 
test. The agent then forwards the cus- 
tomer’s name and address, at the time of 
sale, together with any remarks upon the 
conditions under which the car will prob- 
ably operate as he may consider interest- 
ing data. 

After the car has been in use for a 
certain period, no doubt the customer will 
feel that he has some complaint to make. 
Possibly he requires a repair part. The 
latter he can purchase from the nearest 
branch. The manufacturer, however, en- 
deavors to ascertain under what condi- 
tions the part in question gave out. If 
the fault lay with the design or manufac- 
ture of the part, it is naturally replaced 
free. The point to be borne in mind, 
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facturer, but in bringing out new de- 
signs he can consider the complaints and 
make provision to lessen such effects. It 
may be that the sale in southern localities 
has greatly increased, due to a new policy 
in the sales department. The cars were 
primarily designed for use in temperate 
zones. However, the complaints of the 
southern customers must be properly 
handled or else the company will be 
obliged to withdraw eventually. 

This subject is one which not only in- 
terests motor-car builders, but also every 
manufacturer. On export shipments the 
greatest complaint, in the past, has been 
in regard to the packing. However, this 
matter has received greater attention and 
complaints are decreasing. No matter 
where a thing goes a complaint of some 
nature will occur. The complaint may 
not always reach the maker, but when it 
does he should take immediate steps to 
handle it properly. 

As competition increases, more atten- 
tion is paid to this matter, but why wait 
until competition has increased to a dan- 
gerous degree ? 


Toledo, Ohio. J. COAPMAN. 
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Discussion of Previous Question 


Referring to letters and articles previously published 

















Grinding Shafts Accurately 


On page 199, E. H. Williams asks if 
the most trouble with a high-speed shaft 
would be experienced when the inside 
bearing is nearest the center of the shaft. 
The noise or disturbance due to whip 
of the shaft will manifest itself on the 
inside bearing, but not necessarily when 
this is in the center. 

The whipping of high-speed shafts is 
due to the centrifugal force developed 
where the center of the mass does not 
fall upon the axis of the finished shaft. 
This disturbance increases with the speed 


A 1}}-in. shaft is successfully run at 
2600 r.p.m. up to 7 deg. between any two 
bearings, which is the maximum length 
indicated by the formula. A 1}}-in. shaft 
at 4000 r.p.m., by the above formula, 
could be run with 6 deg. between rigid 
bearings when made as carefully as de- 
scribed in the article under discussion, 

New Britain, Conn. R. S. BROWN. 








Draw-in Collets for Lathe 


and Miller 


In Vol. 36, page 922, I noticed a de- 
scription of a draw-in collet attachment 


ef rotation and also with the square of for use with an engine lathe. I submit 
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GRINDING 


the unsupported radial distance between 
the bearings, and may also be influenced 
by the belt pull. 

Experience on machines having a 1 }}- 
in. shaft like A running at 2600 r.p.m. 
in the rigid fixed bearings BC and mov- 
able nonswiveling bearing D, shows that 
whipping may occur with the bearing D in 
various positions along the bed. This 
may be at one position as at D, and at 
other times reach a critical disturbance 
at two places as at D, and D. on the 
same shaft. 

Running the shaft bare, and eliminat- 
ing the effects of belt pull to test for 
conditions in the shaft alone, gives the 
same results, all while the shaft may 
caliper exact, as stated by Mr. Williams. 

A further experience with several hun- 
dred machines shows that satisfactory 
running can be obtained if the design 
is right, and the simplest formula cov- 
ering limiting conditions follows: 

| a 


= 275 


N\ r.p.m 


L = Length of shaft in feet be- 
tween bearings; 
d = Diameter of shaft in inches; 
275 = Constant for’ shaft con- 
Strained in rigid bearings. 
Smaller constants are used for other 
and less favorable conditions of bearing 
support. (See “Same’s Pocket Book,” p. 
194, 4th edition.) 


SHAFTS 


ACCURATELY 


drawings of what I consider a better de- 
sign for use in the lathe, also sets for 
use on the miller. 

Referring to your illustration, | 
tice that it is practically the same as 
Brown & Sharpe furnish for their mill- 
ers. The collets, however, are poorly de- 


no- 


Aa 7] ‘ 


— 
— 








y eek } P) 
<n | 

















Fic. 1. CoLLetT HOLDER 
An Macmeus’ 


Fic. 


signed, as they do not project beyond the 
spanner nut, thus allowing the stock to 
overhang an amount equal to the thick- 
ness of that nut. The whole contrivance 
also overhangs the spindle of the lathe 
for a considerable distance. 





A draw-in chuck which can be ap- 
plied to any make of lathe and to which 
there is no overhang of any of the parts 
is shown in Fig. 1. As will be seen, A 
is first screwed to the nose of the spindle; 
B fits the taper the same as the center 
usually does; D is placed inside of B, 
and C is then screwed to A. A further 
description is hardly necessary as the 
engravings are self-explanatory. 

A little fixture arranged for use in the 
miller is shown in Fig. 2. The block A 
is a piece of tool steel hardened and 
ground all over; B is one of a set of col- 
lets from a bench lathe; C is a spanner 
nut which draws the collets tight; D is 
a pin to prevent B from turning when 
the nut C is being tightened. 

This is a handy little tool, as it can be 
set in a vise on its end or side or at any 
angle. This one has a capacity to 3 in., 
but larger ones can be made by using 
larger collet sets. 

The engraving, Fig. 3, shows a collet 
set for use on the miller when one wishes 
to use the bench-lathe collets in prefer- 
ence to buying a regular set. This fits 
the spindle, or the dividing head, and 
is threaded internally to take the end of 
the collet B; a hardened and ground col- 
lar is a sliding fit in the shank, which is 
also hardened and ground; D is a span- 
ner nut. 

In operation, the collet B is screwed 





. SPECIAL COLLET 


Los 
4 ede 


in place by hand, then the collar is 
forced out by the nut D, thus closing the 
chuck. A pin prevents C from turn- 
ing when the chuck is being tightened. 
This is a very satisfactory chuck. 
Harrisburg, Penn. DONALD BAKER. 
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Resharpening Files 


On page 357 you gave a method for 
resharpening old files. I have found that 
the best prescription for resharpening 
files is that given the boy on how to re- 
pair his watch, “Don’t do it.” If a con- 
cern wished to increase the expense of 
filing operations probably no _ better 
method could be found than to resharpen 
old files. Some time ago a simple de- 
vice was arranged for testing files and re- 
sults were obtained as shown in the fol- 
lowing tables: 
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Fallacies in Industrial 
Education 


Anyone whose work meets the appro- 
bation of another cannot but be pleased. 
While I highly appreciate Mr. Kreuzpoint- 
ner’s appreciation of my views on “Falla- 
cies in Industrial Education” he uninten- 
tionally places me in the position of ap- 
pearing to advocate something that I am 
not yet ready to defend. I do not yet 
believe that any considerable number of 
professional educators are in a frame of 
mind which makes them the best people 















































| 
| Thickness of Metal Strokes per Length of | Per Cent effici- 
No Time Test Piece Removed | Minute Stroke ency Compared 
with Standard 
l 1 hr. in 32.25 oz. 25 9 in. 100 
2 1 br. in. 5.7 oz. | 25 9 in. 46.5 
3 1 hr. in. 6.7 oz 25 9 in. 54.6 
qd 1 hr. in. 7.5 of 25 9 in. 61.2 
5 1 hr in. 4.0 oz. | 25 9 in. 32.8 
6 1 hr. in. 5.25 oz. 25 9 fn. 42.8 
7 1 hr in. 4.25 oz, 25 9 in. 34.7 
8 1 hr, e in, 4.25 oz, 25 9 in, 34.7 
9 1 h:. in, 5.25 oz, 25 9 in. 42.8 
10 1 hr, in 6.25 oz. | 25 9 in. 51.0 
11 1 hr, in, 6.25 oz | 25 9 in. 51.0 
TABLE 1. SHOWING RECORD OF TESTS 
The life of the files was also studied to control industrial education, if that in- 


and is considered in the number of files 
used per year. As soon as labor cost is 
considered the economy in using only the 
best files obtainable is at once shown. 


dustrial education is to be of real live 
value in established industries. 

To fit a boy, or a girl, for any industry 
it is necessary that he or she be trained 














No. 1 No. 4 No. 5 Nos. 7&8 | Nos. 6&9 
Price per dozen : .| $3.25 $3.20 0 $2.95 | $2 05 
No. of dozen used per year. 375 346 any number | 494 400 
No. of men required to produce same amount of 
work per day. 20 32.7 61.3 57.6 | 46.7 





TABLE 2. LABOR COST WI 


As the difference in efficiency is in the 
files and not in the workmen, we can 
consider the men as paid at the uniform 
rate of $2 per day. The cost of producing 
the same amount of work then becomes: 


TH DIFFERENT FILES 


in the methods of procedure of that in- 
dustry as they are practiced. The only 
men who can teach this work are the 
men who know how from constant prac- 
tice in doing that work with their own 
































No. 1 | No. 4 No. 5 Nos. 7 & 8 | Nos.6&9 
Cost of files x 4 06 7 3.68 ~ $ 3. 38 $. 2.73 
Cost of labor a 60.00 *. 10 183 90 172.80 140 10 
Burden as 40% on labor : etl 24.00 39.24 73.56 69.12 456.04 
Total Cost. $88.06 | $141.02 | $257.46 245.30 | $198.87 
Excess cost by use of inefficient files... . | 52.96 169.40 157.24 119.81 





TABLE 3. 





COMPARATIVE PRODUCTION COST 











The files used in these comparisons 
were: No. 1. Best files obtainable re- 
gardless of price. No. 4. Very good files, 
a little cheaper than No. 1, and actually 
showing a longer life, therefore a great 
temptation to the purchasing agent. No. 
5. Old files resharpened by the best 
methods and assumed to cost nothing. 
Nos. 7 and 8. Cheap files of an inferior 
grade. Nos. 6 and 9. Same files as No. 
1 but used and then recut by mechanical 
means. It will be noticed from a com- 
parison of the figures that resharpening 
files does not pay. 


New York, N. Y. C. J. Morrison. 


hands under commercial conditions. No 
amount of observation can possibly take 
the place of actual manual contact with 
tools and material. 

I have met a great many school men. 
A considerable number of them im- 
pressed me as men who would be glad to 
go deeply into trade matters for their own 
good; but more of them have appeared 
to take the attitude that their superior 
mental equipment insured them a royal 
road to learning in these lines. 

It is probably unnecessary to say to the 
readers of the AMERICAN MACHINIST that 
too few machine-shop methods have been 
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reduced to that cut-and-dried state where 
they can be taught by rule or book. So 
long as shop methods improve as rapidly 
as they have in the past, books will lag 
far behind. In such trades or professions 
whose methods are reducible to formula 
and printed precept the professional edu- 
cator can undoubtedly produce a greater 
apparent impression on a pupil than the 
mechanic could. Yet this may be merely 
apparent. . 

For example, a young man was sent to 
me once who was highly recommended 
for his ability to handle mechanics. I 
gave him a simple problem in parallel 
forces involving actual weights and dis- 
tances. He could not touch it at all, but 
he told me that if I would letter the draw- 
ing correctly he could do it, and he could. 
He could turn the crank and grind out 
a reply if I would set up the problem for 
him the way he was accustomed to see 
it. The readers of this paper will call 
to mind countless similar instances. 

What I most fear is that control of 
these schools by the interests that have 
built up the present form of education 
will result in depriving industrial educa- 
tion of all of its red blood. It is in my 
opinion much better to have real shop 
methods taught by crude pedagogical 
methods than to have unusable meth- 
ods taught by the soundest possible pro- 
cess. 

Mr. Kreuzpointner may very likely in- 
quire in what way the schoolmaster can 
profitably coéperate in industrial educa- 
tion. I believe that he can take a part 
which is limited only by his willingness 
to get into the actual manipulative de- 
tails of the trade. If he does not want 
to do this he can at least coéperate to 
the extent of taking up with the shop 
men who must necessarily be drawn into 
this work, and treating them as equals. 

I realize that the shop environment is 
quite different from that of the school 
and that the resultant effect on the men 
employed in each creates a difference; 
but a man’s a man for all that. It is 
really surprising how quickly a man who. 
is accustomed to a shirt-sleeve environ- 
ment will rise (or fall) to a collar and 
cuffs state when he changes his asso- 
ciates. 


Worcester, Mass. E. H. Fisu. 





The extreme weight and speed of 
modern railway trains are illustrated in 
a train weighing 400 tons, moving at a 
velocity of 75 miles an hour. Many 
people are amazed at the destruction ef- 
fected by railway trains when they strike 
an object at rest. A train moving at the 
rate of 75 miles an hour passes over 110 
ft. per second. A mass of 400 tons pro- 
pelled at that rate of speed contains en- 
ergy nearly twice as great as that of a 
2000-Ib. shot fired from a 100-ton Arm- 
strong gun. No wonder that such a train 
proves a terribly destructive projectile.— 
Railway and Locomotive Engineering. 
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Notes on Packing for Export 


The art of packing is one of the side 
issues of manufacturing frequently left 
to the handy man. Yet no subject better 
repays a little thoughtful analysis, as the 
impression bad packing makes on receipt 
lowers the prestige of the consignor and 
is often a cause of annoyance to the con- 
signee, apart from the damage. 

There is a difference between sufficient 
packing for safe transit and packing done 
to last for a century. An anvil was re- 
cently received so boxed and nailed up 
with cut nails that it took 1% hours to 
open the box. The holding power of cut 
nails is a disadvantage. Wire nails are 
better as they are easily drawn and quite 
as’ secure for the purpose if driven at an 
angle through the lid into the sides. 

When a machine is placed in the case 
it is often assumed by the packer that 
during transit it will stand in the same 
position as packed, the lid being upper- 




















‘| | - : : S ] 
ih 4, u \ 
i 44 ih 
































ri —Yy (—__ rn 


AM MACHINIST 
Fic. 1. PLAN wiTH PARTS IN PLACE 
most. It is almost certain, however, that 


during conveyance the case will stand 
in any position other than this, and the 
packing should be done to counteract 
these conditions. 


THE PROPER METHOD 


. The ideal method is a case where the 
article is supported from all points of the 
package by springs. Packing material is 
merely an elastic medium of greater or 
less resiliency, giving spring between the 
contents and the case to lessen shock. 
Long, new, unbroken straw possesses elas- 
ticity to a marked degree, but its use is 
barred for bright articles as it is likely 
to rust them. For tinned goods sawdust 
is ideal. Wood wool runs straw very 


By A. L. Haas 





Despite all that has been writ- 
ten on this subject there re- 
mains, in general, room for de- 
cided improvement. 


Several examples and practical 
pointers are given which should 
prove of interest to all engaging 
in export business. 








close for value and is approximately 
equal in price. 

In every instance the packing material, 
rammed home with intelligence, should 
fill the package snugly, and the lid should 
need some force to nail it on. A good 
rammer can easily be made from a single 
barrel stave, thinned out at one end and 


the four points of contact be wrapped in 
straw rope for a short distance, at the 
rim contact points. If the wheels are 
less than. 19 in. in diameter the ideal 
package is a second-hand oil cask, using 
a pad of loose straw between each suc- 
cessive wheel, and well ramming un- 
broken long straw between the cask and 
the rim of the wheel. 

An extension of the straw-rope idea, 
together with the resiliency imparted by 
wooden battens secured at the ends only, 
and applied to some large stc..eware pans, 
is shown in the engravings. The method 
is believed to be new. The pans in ques- 
tion, when shipped in ordinary cases, 
caused much trouble, as many were 
broken on arrival. With the adoption of 
the special packing, however, no further 
trouble was experienced. It will be no- 
ticed that the case is provided with open 
slats at the top and bottom so that the 
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cut away to a shaft higher up, and fitted 
at the extremity with a crutch handle. 

Where a case is measured for a neat 
fit to the contents, every shock to the 
case is transmitted directly to the goods. 
Take, for ingtance, a pair of cast-iron 
wheels separated by a batten, the com- 
partments being a neat fit and the lid and 
bottom touching the face of the rims. 
Breakage is almost asked for unless the 
wheels are tough enough to withstand 
dropping on their rims. 

Rope made from straw or wood is good 
material when intelligently used; it is not 
necessary to entirely encase goods in this 
material, either. The cast-iron wheels 
in the former instance will travel safely 
if the case be made slightly larger and 
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Two Sipes oF CASE REMOVED SHOWING INTERIOR 


contents can be clearly seen when hand- 
ling. 


PACKING LAWN MOwERS 


One of the worst articles to ship with- 
out a high percentage of breakage is the 
lawn mower. In order to get these safely 
to their destinations over seas, double 
cases have been employed, a light inside 
case and a stout exterior case, leaving a 
2-in. space all around filled with wood 
wool, 

A method that is cheaper and quite as 
satisfactory is an adaptation of the stone- 
ware pan device. The fragile part of the 
mower is secured by roping it to a cross- 
board nailed to battens inside the case, a 
pad of straw rope being interposed be- 
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tween the mower body and the board. 
Three or more mower bodies are packed 
in a single case, and the thickness of the 
board used is chosen with due regard for 
the weight of the article and its ability to 
spring under shock. 

Machine-tool parts made to withstand 
considerable stress in use, may be broken 
in transit by shock in spite of their con- 
siderable weight and apparent strength. 
This cross-batten method provides a ra- 
tional means of obviating this possibility 
without undue extra cost. 

Consuls of all nations are continually 
laying stress on the necessity for good 
packing. Cases suitable for rail transit 
are not good enough for over-sea trade 
as the liability to damage is considerably 
increased with each successive handling, 
especially where lifting facilities are 
poor. There are many ports where ships 
still discharge at anchor in an open road- 
stead into surf boats or lighters. 





Fic. 1. A STUDENT 


When a lighter rides up on a swell with 
the case hanging from the chain of the 
ship’s crane, there is more possibility of 
damage than where the handling is normal. 
A good bump to the underside of a case 
when hanging gives jar to the contents 
even when the case is quite sound after 
the bump. Assume, also, that the case 
is hanging suspended upside down, and 
inexplicable breakages begin to be under- 
stood. 

Sometimes fragile apparatus is packed 
in cases fit to contain a steam roller. 
This is only courting trouble. The very 
fragility of the apparatus calls for rea- 
sonable dismantling, and the strength of 
the case should bear some relation to the 
weight of its contents. It is possible to 
have cases too strong. Placing two red 


bands of good width around a case is a 
sign in a language that even Asiatic labor 
can read, denoting fragile contents. 

A ship cannot be held liable for dam- 
age to contents if the case as delivered 
ashore shows no signs of damage and is 
On the other hand, acceptance by 


intact. 





DEMONSTRATION 
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the ship in the first instance implies the 
owner’s liability to make good any dam- 
age if the case is broken on arrival. 








The Technical School Dem- 
onstration 


To put before students of technical 
colleges the principles involved in the 
operation of automatic labor-saving ma- 
chines, the National-Acme Manufactur- 
ing Co., of Cleveland, Ohio, has been co- 
operating with a number of these insti- 
tutions. Automatic and semiautomatic 
machines seldom form a part of the 
equipment of engineering schools. 

The plan followed is to send a multi- 
ple-spind!e screw machine to the mechan- 
ical laboratory or shop of the school, fit 
it up and operate it for a sufficient length 
of time to allow the students in mechan- 
ical engineering to become familiar with 
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its design, operation, equipment, and pro- 
duct. 

A competent demonstrator or instruc 
tor is sent with the machine to lecture to 
the students in small groups. The lec- 
turing is done in a free and easy inter- 
mittent manner, subject to interruptions 
as to questions of any kind pertaining to 
the work. 

Each student is given a booklet con- 
taining a complete description of the ma- 
chine under demonstration. The lectures 
last for at least one hour, and the group 
preferably contains from 8 to 15 students. 

It is desirable to have the professor in 
charge arrange to have the students sub- 
mit a report on the demonstration in the 
same manner that laboratory reports are 
presented. This gives the work the stand- 
ing of regular classroom instruction, and 
is an incentive to have the student study 
the mechanical facts set before him in- 
stead of being simply satisfied with the 
general plan of operation. 

A machine set up for such a demon- 
stration, with the students grouped around 
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it, is shown in Fig. 1. Fig. 2 shows a 
poster used at Yale in 1911. The com- 
pany furnishes these posters attractively 
designed, with a request that they be 
put on the bulletin board announcing the 
forthcoming demonstration. 

The entire expense is borne by the 
company with the exception of the cart- 
age of the machine to and from the rail- 
way station, labor to assist in crating, un- 
crating and setting it, and the power nec- 
essary to drive it during the demonstra- 
tion. Thus the cost to the school is 
nominal. 

The work is always done in a spirit 
of codperation with the school authori- 
ties, preferably under the direct charge 
and supervision of the professor of me- 
chanical engineering or one of his im- 
mediate assistants. The fact that the 


work is appreciated is proved by six cases 
where the demonstration has been re- 
To date such coéperation has 


a DONS 


peated. 





A COLLEGE POSTER 


been carried out in 25 of the principal 
tevhnical schools of this country. The 
value of such a course to the builders of 
the machine is eviderit. Their product 
becomes known to the coming engineers 
represented by the students who see the 
demonstration, and the machine at its 
work is brought forcibly home to the pro- 
fessor and his assistants. 








Among the items exhibited before the 
French Academy of Sciefce during 1910- 
11 was a dynamo, the total weight of 


which was only about % oz. This ma- 
chine measures 0.6 in. in height and 
length, and a little short of this in 


breadth. The diameter of the armature is 
0.24 in. and it and the magnet are wound 
with silk-spun wire 0.002 in. thick. The 
total length of the field wire is 65.63 in. 
All the parts can be taken apart, being 
jcined by small screws, not otherwise 
permanently fastened together. The col- 
lectors and brushes are constructed exact- 
ly as in large dynamos. The current con- 
sumption is about 2 amperes at 2.5 volts. 
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Tolerance in Screw Thread 
Fits 

It is a matter.of common knowledge 
that at the present time there are such 
variations in screws, bolts and nuts that 
those made by one manufacturer will 
often not interchange with those made 
by another even when purporting to be 
Neither will 
the taps and dies of different makers pro- 
duce work that will interchange. 

An such  diffi- 
culties exist in a marked degree is in the 


made on the same system. 


illustration of where 


navy, where it is important that screws, 
bolts and nuts, and the corresponding taps 
and dies obtained from many sources and 
from supplies kept in all parts of the 
shall be The 
present failure of such parts to inter- 


world, interchangeable. 
change is the cause of constant annoy- 
ance, delay and expense. 

The fact that individual machine shops 
now plan their system of limits and toler- 
ances for their own work so as to keep 
their product within satisfactory working 
limits would go to show that if a gen- 
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erally accepted system of limits and tol- 
erances should be adopted, such 
changeability could be general and some 
of our most serious troubles in the line 
of thread fits would be avoided. 
That steps are being taken by 
American Society of Mechanical 
neers to establish such limits and toler- 
ances as will, if followed, result in gen- 
eral interchangeability gives hope that the 


inter- 


the 
Engi- 


present vexations and expenses due to 
misfits of this sort may in time be largely 
done away with. 

We believe that in constructive work in 
the line of establishing standards the 
American Society of Mechanical Engi- 
neers, with its high professional standing, 
may be of great assistance to the indus- 
try in bringing about uniformity where 
variation and confusion now exist, and 
it is pleasing to see such a policy being 
followed by that society. 

It must be borne in mind that such 
questions of standards involve much dif- 
ference of opinion and the reconciling of 
varying practice, and that it is no easy 
task to secure agreement as to the stand- 
ard to be followed. -It often becomes 
necessary in order to secure satisfactory 
results that personal preferences and ad- 
vantages be set aside in favor of what is 
for the general good. 

This matter of screw threads, including 
practical limits and tolerances, is one of 
these vexed questions, and it is hoped that 
the American Society of Mechanical Engi- 
neers committee now working out a 
standard for such limits and tolerances, 
the committee representing as it does a 
wide variety of mechanical interests, may 
be successful in reaching such conclu- 
sions as will so appeal to the mechanical 
public as to result in an indorsement of 
a system of limits and tolerances such as 
will bring about the much desired uni- 
formity and interchangeability. 








Scraping and Grinding 
A correspondent discusses on page 639 
of this issue the relative merits and limi- 
tations of scraping and grinding. The flat 
bearing surfaces of machine parts are 


scraped if accuracy is required. This is 


usually done after planing, though oc- 
casionally after milling. We are asked 
to consider surface grinding for this pur- 
pose by way of comparison. 

Turning to the merits of the work, it is 
pointed out that using commercial grind- 
ers, a good ground surface is more accu- 
rate than one scraped by a second-rate 
mechanic. That is, there is nothing in- 
herent in either process giving it any ad- 
vantage of accuracy over the other. 

It is true that the surface grinder has 
not had the length of development of the 
cylindrical machine, neither has the same 
amount of effort been used to adapt it to 
its field. This may partially account for 
its lack of use for this purpose. Yet 
it is one of our most useful machine tools, 
and one apparently having a great future. 
Cyl- 
indrical and taper parts requiring great 


Scraping in effect is like lapping. 


accuracy are lapped after machining. Ac- 
curate flat surfaces are scraped. In rela- 
tive degree we are disposed to believe 
that lapping produces more accurate sur- 
faces than scraping. The comparison is 


at once apparent. If we lap a cylin- 
drical ground surface to get the last de- 
why not scrape flat 


gree of accuracy, 


ground surfaces for the same reason? 
This viewpoint does away with any ri- 
valry between the processes, and makes 
one the companion of the other. 
Whether we shall first plane or grind 
is another matter, depending upon a num- 
ber of things. The kind of piece, na- 
ture and position of the surface to be 
finished and the available machine tools 
are some of these. Some planing leaves 
a finish as smooth as grinding. Some 


machine-building firms do not scrape 


after planing, using the term scrape to 
that increases the ac- 
The 


“fur” may be taken off with a scraper, 


mean a process 


curacy of the surface. loose iron 
but that is all. 

The accuracy of the work from a ma- 
chine may be greater or less than that 
of the surfaces controlling that machine's 
motions. If the operator adds no skill 
of his own in performing the work, it will 
be less. The degree in which it is greater 
depends upon the amount of skill added. 


This thought is in the old saying: “A poor 
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workman quarrels with his tools.” If the 
workman cannot supply strength and 
skill, hand tools cannot do work. Simi- 


larly the machine, though automatic in 
its action, cannot turn out its best work 
without the addition of skill from the 
operator. 

Thus a good mechanic using hand tools 
should turn out good work. Likewise, an 
accurate machine plus a competent oper- 


ator should produce satisfactory work. 








A Misguided Request 


A short time ago the secretary of one 
of the large manufacturers’ associations 
of the United States, addressed a letter 
to 52 engineering and technical societies 
in regard to foreign shop visitors. He 
draws two pictures: 

The first shows the open-armed cor- 
diality with which the American manu- 
facturer receives his foreign brother, the 
manner in which the visitor is given in- 
formation and the way in which he is 
sent home rejoicing, “loaded with blue- 
prints, sketches, figures, etc.”” The sec- 
ond is in strong contrast and pictures the 
American visitor asking for admission 
inte a foreign shop only to “get left.” 

To 
course of action is suggested as follows: 


1. To obviate clerical labor involved in 


meet this supposed situation, a 


getting out a series of letters of intro- 
duction to applicants from other coun- 
tries intending to visit our establishments 
(supposing them to have been properly 
accredited to us in the first place) but 
one general letter of introduction to be 
given, this to be retained by the holder 
until he finishes his tour. 

2. No general letter of introduction to 
be given unless the applicant brings with 
official that the Eu- 


ropean establishment he represents will 


him an assurance 
be open to inspection for American visi- 
tors in return. 

3. That letters accrediting visitors to 
our societies should come preferably 
through the secretaries of our European 
sister societies. 

This suggests concerted retaliation on 
the part of the great American engineer- 
ing and technica! societies under the 
guise of reciprocity. 

Granting for the sake of argument that 
the alleged conditions exist in fact, we 
doubt the wisdom of any retaliatory tac- 
tics. The very spirit in which the asso- 


and 


ciation mentioned was conceived, 
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which is at the bottom of every associa- 
tion and society addressed, rebels at such 
a procedure. Mutual helpfulness has be- 
come the order of the day, and industry 
is now on too broad a scale to harbor 
any geographical distinction. 

Again admitting for the sake of argu- 
ment that the condition complained of 
actually exists, it is difficult to see how 
two wrongs will make a right in this or 
any other matter. Retaliation could have 
no other effect than to broaden the sup- 
posed gap. 

But does such a condition actually ex- 
An answer in the negative cannot 
Any thought as to 


ist ? 
be made too strong. 
how such an erroneous impression could 
take root in the minds of even a few is 
made unnecessary by the communication 
itself. It points out that a representative 
of a leading American establishment on a 
recent trip abroad did not meet with the 
that has characterized his 


own company’s policy of the open door 


same _ spirit 


to all who desired entrance. 

Here we have the basis of the 
understanding. An isolated case, or a 
few isolated cases, are assumed to rep- 
American in- 


mis- 


resent a general tendency. 
terests can justly pride themselves on 
the passing of the closed-door policy in 
industry; but we have our isolated cases 
where a visitor, foreign or otherwise, is 
Would we 


sent any general imputation, based on 


not made welcome. not re- 
such isolated cases, that our policy of 
“give and take” extended no farther than 
our own borders? 

Those qualified to speak with authority 
will at once stamp as absolutely unwar- 
ranted any accusation, direct or implied, 
that our European industrial friends are 
not meeting us on even terms in this 
matter. Any attempt to overcome a gen- 
eral condition that is purely imaginary 
can result only in injury to all concerned. 

There 
dence of a character that cannot be im- 


is such an abundance of evi- 


peached, that the general European atti- 
tude toward American shop visitors is 
just as progressive and broadminded as 
our own, that any complaints to the con- 
The 
mildest characterization of this amazing 


trary cannot be taken seriously. 


request is “misguided.” 








Inexcusable Design 
Quite often one sees things made by 
leading machinery manufacturers which 
show a crude idea of the fitness of things. 
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Some of these would have been excus- 
able if made in the earlier days of ma- 
chine building, but when such machines 
and parts are made in more recent days, 
there must be either poor judgment or 
a misconstrued idea of good machine 
design behind them. 

lathe, the 
known firm of ma- 


A semi-automatic turret 
product of a well 
chine-tool builders, was recently exhibited 
in a large machine shop. It was designed 
especially for the class of work it was 
engaged upon, and the designer had cer- 
tainly shown how special he could con- 
trive machinery. The bed was of mas- 
sive box construction and the cast-iron 
When 
the 


only way was to raise the machine from 


change gears placed in the head. 
it was required to change speed, 
its foundation with the crane and creep 
under it to reach the gears. 

One need not dwell upon this remark- 
able display of ingenuity. The designer 
used cast-iron gears and placed them in 
this inaccessible position. The users of 
the machine, however, took them out and 
replaced them with a hardened-steel set, 
then fastened the machine permanently 
on its foundation. This overcame the 
trouble, for it reduced breakage, but it 
also minimized the usefulness of the ma- 
chine by limiting it to a single speed. 

A little more forethought would have 
produced a useful tool, and a machine 
creditable to the maker, instead of an 
eyesore to the users and a joke to be 
shown to shop visitors. 





During the past two years we have 
published numerous articles and editorials 
on artificial lighting. These have pointed 
out its need, shown the most improved 
methods and devices for its successful 
attainment, and emphasized the fact that 
sufficient light increases production and 
Ellice M. Alger, in 
an address before the Conference on In- 


improves its quality. 


dustrial Diseases, said: 

There has been so much exaggeration 
on the subject of eye strain that the 
medical profession has disgustedly re- 


fused it attention, and yet I know of no 
that 
the 


one factor affects the earning ca- 


pacity of laboring classes to such 
an extent, 

Earning capacity is a measure of pro- 
ducing capacity. The beginning of the 
approaching season of artificial lighting 
is here. Is your equipment in good work- 
ing order, and have you an uptodate 


installation ? 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by 


the 


editors 














A New Hydraulic Trans- 
mission 
The continued demand for a means of 


transmitting power which shall give any 
desired speed ratio between the motor 


is set, the angle shown being the maxi- 
mum of 20 deg. from the horizontal. 
With the case B, swung at right angles 
to the motor shaft, it is plain to be seen 
that the reaction ring and the cylinders 
will revolve in the same plane and that 
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and the driven parts has long occupied 
the attention of designers. This was 
emphasized by the advent of the automo- 
bile, and a number of hydraulic devices 
have been tried out, some of which are 
being commercially used. It may not be 
generally known that on nearly all of 
our battleships the turrets are turned by 
devices of this kind, the speed being 
easily and accurately controlled between 
a scarcely perceptible movement and full 
speed. The device shown is the latest 
hydraulic transmission to be put on the 
market, and its development is in the 
hands of the Universal Speed Control 
Co., 19 Liberty St., New York City. 

The line engraving, Fig. 3, will make 
clear the action of the device. The mo. 
tor shaft carries the pump cylinders A 
and also the reaction plate B, whose 
axis coincides with that of the shaft at 
one point, so that it can be swung to 
different angies on the shaft and be 
driven by it. 

The ring which holds the upper ball 
end of the connecting rod is contained 
and revolves in an outer case, being 
driven by the same shaft that drives the 
cylinders. The outer case, however, forces 
this connecting rod, or reaction ring, to 
revolve at any angle at which the case 
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the speed is determined by the amount 
of oil which can be forced by the pump 
with the different adjustments of stroke. 

Both of the motors are connected by a 
common oil chamber, so that no differ- 
ential is necessary. In turning the corner 
the oil will distribute itself according to 
the amount of motion required by the 
motors. As oil is pumped into these mo- 
tor cylinders the pressure forces the re- 
action ring in the direction of rotation ac- 
cording to the cylinder receiving the pres- 
sure. This determines whether the wheels 
will turn forward or backward. In order 
that the cylinders and the reaction plates 
turn together the bevel gears shown at C 
are introduced. 

There are seven cylinders in each cast- 
ing, the pump cylinders being 11% in. in 
diameter by 1{i in. stroke, which gives 
a displacement of 37 cu.in. per revolution. 
There are also seven cylinders in each of 
the motors, these having a diameter of 
1#4 in. and a stroke of 334 in., making a 
displacement of 60 cu.in. for each motor. 
With the motor running at 1000 r.p.m. 
this gives 300 r.p.m. for the driven shaft. 
This is the reduction designed for a 3- 
ton motor truck. 








Ww 
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Fic. 2. CYLINDER AND Drive HEADS 


no movement of the pistons can take 
place. Any movement of the reaction 
ring away from this position, throws it 
at an angle with the motor shaft, and, as 
the angle of the ring is changed the 
stroke of the piston is varied a corres- 
ponding amount. Any movement of the 
piston forces oil into the hydraulic mo- 
tor end of the apparatus and imparts mo- 
tion faster or slower, according as more 
or less oil is pumped. 

In the case of the motor to be used in 
this installation, the reaction ring is per- 
manently set at the maximum angle, as 


The assembled transmission ready for 
installation in a motor truck of this size 
is shown in Fig. 1. In this instance a 
sprocket and chain are used for driving 
back to the wheels in order to secure still 
further reduction. In the case of smaller 
vehicles, or with trucks if it should be de- 
sired, these are designed to drive the 
wheels direct instead of through chains 
or gears of any kind. 

A better idea of the construction of the 
motor, showing the cylinders, the reac- 
tion ring, the pistons and the retaining 
ball joint nuts is presented in Fig. 2. 
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As with hydraulic transmissions of all 
kinds where oil is used as a transmitting 
medium, thorough lubrication is secured at 
all times, this increasing with the pres- 








sure and reducing the friction to almost 
unbelievable limits. 

While this has been designed primarily 
for automobiles and motor trucks, there 
are many other applications which can 
be made to advantage, some of these 
probably being in the machinery field, 
where we are now using belts and gears. 
It is believed, although a device of this 
kind always appears to be quite expen- 
sive, that in the case of motor vehicles it 
can be manufactured as cheaply as the 
part it replaces; that is, the differential 
gears, all of which are more or less ex- 
pensive to manufacture. 








Plate Rolls with Selt Con- 
tained Crane 


The attachment of a crane as an in- 
tegral part of an individual machine tool 
often presents difficulties to the designer, 
and these are not lessened when the lift- 
ing capacity and range are great. The 
illustration shows an example seldom 
met. 

The machine is a direct, motor-driven, 
seven-roiler set of straightening or flat- 
tening rolls with a capacity to deal with 
plates 8 ft. wide, 1 in. thick and an ulti- 
mate tensile strength of 80,000 Ib. per 
The clear space between the hous 
The rollers, arranged 
in the usual manner, four pressure roll- 


$q.in. 
ings is 8 ft. 6 in. 
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ers above and three live rollers below, 


are of forged steel 13 in. in diameter ex- 
cept the two outer top rollers, which are 
11 in. in diameter. 


These two rollers are 





Vol. 37, No. 16 


which raises and lowers the four top 
rollers simultaneously. 

The driving gear differs from the or- 
dinary practice of having a train of pin- 














Fic. 3. DETAILS OF THE HyDRAULIC DRIVE 
each fitted with hand-adjusting gear, per- 
mitting adjustment separate from the 
main adjusting gear, also hand operated, 
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ions driving the lower rollers, and pro- 
vides spur wheeels of large diameter on 
the lower rollers, meshing with pinions, 








' 
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PLATE ROLLS WITH SELF-CONTAINED CRANE 
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mounted on an underground shaft which 
extends the full length of the machine. 
To obtain this desirable advantage, the 
wheel on the center lower roller and its 
pinion at the end opposite to the motor 
are of special pitch to suit the centers of 
the wheels on the outer lower rollers and 
their pinions. An intermediate gear is 
fitted between these gears and the motor 
pinion and wheel, which are both of steel 
and machine cut. 

A 40-b.hp. motor, series wound, semi- 


inclosed type, drives the machine. The 
speed of the motor is 500 r.p.m. The 
reversing controller and the remainder 


of the electrical gear are not shown. It 
will be observed that no brake is at- 
tached to the motor. Experience with 
heavy machines of this type has proved a 
brake attachment unnecessary. The load 
on the machine while the plate is being 
flattened is sufficient to stop the- gears as 
soon as the current is shut off before re- 
versing the machine. 

The crane, of the revolving-post bal- 
anced type, is supported by steel fram- 
ing attached to the housings, and is de- 
signed to deal with a working load of 
12,000 Ib. at a radius of 12 ft. 5 in. from 
the center of the post. The height from 
the floor line to the underside of the 
crane boom is 11 ft. 5in. The footstep is 
fitted with ball bearings, and roller bear- 
ings are provided for the post bearing 
and for the wheels on the trolley. 

The whole machine is of massive de- 
sign, to enable plates to be rolled at a 


speed of 28 ft. per’min., and is made by . 


Jas. Benne & Sons, Glasgow, Scotland. 








High Speed Hacksaw 


Machine 
The halftones show a machine built 
by E. C. Atkins & Co., Indianapolis, Ind. 
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The construction is such that the length 
of stroke is automatically regulated by 
the size of the work held in the vise; 
thus practically the full length of the 
blade is employed, irrespective of the 
size of the work. 

The vise swivels to permit cutting at 
an angle up to 45 deg. A device is pro- 
vided whereby the saw lifts .on the re- 
turn stroke. The cutting power of the 
machine is limited to what the blade will 
stand. The speeds at which the makers 
suggest it shall be run, are based on 
experience with hacksaws manufactured 
at the present time. 

The maximum speed, which might be 
employed in cutting large sizes of iron 
and soft steel to good advantage, could 
not be used with satisfactory results in 
cutting tool steel and small sizes. For 
this reason a two-speed pulley is em- 
ployed. This provides for a difference 
of 30 strokes per minute. The minimum 
speed used on tool steel and small stock 
is 50 strokes. The average travel of the 
blade is 15 in., making the minimum 
blade travel 750 in. per minute. The 
maximum speed used on large sizes of 
iron and soft steel is 80 strokes per min- 
ute or a blade travel of 1200 in. per 
minute. Higher speed called for the ad- 
dition of a lubricating system comprising 
pump, tank, bedpan and pipes as shown 
in the illustrations. 

The direct motor-driven machine is 
shown in Fig. 2. The motor is connected 
by a silent chain running over hardened 
tool-steel gears. The speed is con- 
trolled by a regulator attached to the 
motor bracket, which enables the oper- 


‘ator to run at any speed desired from 


(50 strokes per minute) 
strokes, by small grada- 


the minimum 
up to 100 
tions. 
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Drilling and Tapping 
Machine 
The halftone shows a 16-in. drilling 


and tapping machine recently developed 
by the Frontier Iron Works, Buffalo, N. Y. 

The shaft carrying the driving pulleys 
runs into the gear case, driving the 
spindle bevel pinions directly through a 
bevel gear. These bevel gears remain 


a 











— 





MACHINE 


TAPPING 


DRILLING AND 


constantly in mesh and are thrown into 
operation by engaging clutches having 
case-hardened teeth, giving a two-speed 
drive to the spindle, and a reverse mo- 
tion for tapping. 

The gears are thrown into operation by 
a lever placed level with the spindle 
sleeve bearing. The change from the 
drilling position to the tapping is made 
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1 AND 2. HIGH-SPEED HACKSAWING MACHINE 
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by releasing the cam at the upper end of 
the lever. The clutches normally remain 
in a neutral position and an interlocking 
arrangement prevents use of two clutches 
at the same time. 

The bearings are of cast iron, babbit- 
ted into position, and the spindle is bal- 
anced by means of a spring in the col- 
umn. The table is adjustable on the 
column, balance being maintained by a 
weight. The diameter of the table is 12'4 
in., total height of machine 6 ft.; and its 
weight is 335 Ib. 








Precision Boring “Head 

The illustrations show a new form of 
precision boring tool for use in fine miller 
and similar work. To the left the tool is 
shown adjusted to its maximum diameter 
and gives an idea of its general appear- 
ance. 

The construction is made clear by the 
second illustration, in which it will be 
seen that the adjusting portion A holds 











HEAD 


PRECISION BORING 


the tool in the outer end by means of 
the compression nut D and has a seg- 
ment B attached to the inner end of the 
ball. This segment is controlled by the 
adjusting screw C which is provided with 
a micrometer head and allows accurate 
adjustment so as to secure any desired 
radius of the tool point, within the range 
of the tool. 

When the desired adjustment 
cured the knurled nut E clamps the ball 
tightly in place against the spherical seat, 
making a rigid construction and also in- 
closing all working parts against the en- 
trance of chips or other foreign material. 
It is made in two sizes with minimum 
diameters of 34 and 3% in. respectively, 
by the Precision Tool Co., Lansing, Mich. 


is se- 








The Problem of Smoke Abate- 
ment at the A. S. M. E. 


On Oct. 8, the New Yerk membership 
of the American Society of Mechanical 
Engineers held a very enthusiastic public 
meeting, attended by some 300, in which 
various municipal and technical associa- 
tions and clubs were invited to participate. 
The topic was introduced by George H. 
Perkins, head of the engineering depart- 
ment of the Lowell Textile School, who 
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gave a report of the International Smoke 
Abatement Exhibition and Conference 
held in London last March. 

From this outline of the work that is 
being done abroad, the attention of the 
meeting was turned to this couniry. Sev- 
eral who have been “on the firing line” 
in every sense of the word, in the battle 
to reduce the smoke nuisance in some of 
our Western cities, gave interesting ac- 
counts of this work and what was ac- 
complished. Among these were P. P. 
Bird, formerly smoke inspector of Chi- 
cago, and a written discussion from O. 
Monnet, now holding that position, was 
also read. The problem from the munici- 
pal standpoint was further discussed by 
Oo. Ff. —— chief mechanical engineer 
of the Bureau of Mines, Washington, 
D. C.; Lieut. James Reed, Jr., assistant 
director of Public Works, Philadelphia, 
and John M. Lukens, chief of the Bu- 
reau of Boiler Inspection, Philadelphia. 

Prof. L. P. Breckenridge, Yale Uni- 
versity, who, as head of the Engineering 
Experiment Station at the University of 
Illinois, did some signal work in the 
study of the smokeless combustion of 
soft coal, contributed a very pertinent dis- 
cussion dealing not only with the prob- 
lem as related to the city, but from its 
scientific side as well. 

Others that spoke on the engineering 
phase, pointing out the causes of smoke 
production and means for preventing it 
were Albert A. Cary, George L. Prentiss, 
William Kent, Prof. D. S. Jacobus, A. A. 
Adler. 

Written discussions had been offered 
by several who could not be present, 
but the lateness of the hour prevented 
their being read. These contributions will 
be digested in the Society’s Journal later. 
Among their authors were Charles T. 
Main, Boston, Mass.; Horace C. Porter, 
Experiment Station, Bureau of Mines, 
Pittsburgh; Prof. J. M. Moyer, Pennsyl- 
vania State College; Perry Barker, Arthur 
D. Little, Inc., Boston; H. V. Coes, Lock- 
wood, Greene & Co., Chicago; Prof. C. 
H. Benjamin, Purdue University; E. C. 
Fisher, Wickes Boiler Co., Saginaw, 
Mich.; C. S. Davis, William B. Pierce Co., 
Buffalo, N. Y.; George Henderson, Bald- 


win Locomotive Works, Philadelphia; 
J. S. Shoemaker, Cumberland § Mills, 
Maine; E. A. Uehling, Uehling Instru- 
ment Co., Passaic, N. J., and M. C. 
Huyette, Murphy Iron Works, Buffalo, 
N. Y. 








A Special Crane Hook 
EDITORIAL CORRESPONDENCE 


Most users of cranes when lifting 
heavy weights have had trouble with the 
auxiliary crane hook breaking because 
the crane operator took hold of the load 
too suddenly. 

The hook shown is used by the firm 
of G. A. Ohl & Co., Newark, N. J., to 
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overcome this troubie. It is made with 
the two tension springs A, which are held 
in place by two bolts made into a loop B 
at the upper end. The lower hook C is 
attached to the upper plate D, which 
slides freely along the side bolts. A 
graduated slide E is fastened to the upper 
plate and operates through a slot in the 
lower. 





——— 








A SpeciaL CrANeE Hook 


The advantage of this special hook lies 
in the fact that the shock is absorbed by 
the springs no matter how suddenly the 
‘oad is applied, thus relieving the hook 
of the strain incidental to a sudden ap- 
plication of the load. The graduations 
on the slide also let the crane operator 
know when the hook is being overloaded, 
the graduations being measured from the 
spring tension. If it were desired, by 


leaving the nuts removable, and other 
springs substituted, one hook would be 
sufficient for all contingencies of the 
shop. 








The gross value of products of mines 
and quarries, including petroleum and 
natural-gas wells, in 1909 was $1,238,- 
410,322. This amount includes a dupli- 
cation of $29,318,316, representing the 
value of ore and natural gas produced 
by one operator and used as material by 
another. With this amount deducted from 
the gross value there remain $1,209,092,- 
006 as the net value of the products. 
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New PvuBLicaTION 


EXPORT TRADE DIRECTORY. By B. 
Olney Hough. Two hundred and 
sixty-seven 6x9-in. pages. Price, $3. 
The Johnston Export Publishing Co., 

p 


New York, N. 
This directory is more elaborate than 
any of the previous issues. It lists not 
only export commission houses, but 
manufacturers’ export agents, foreign 
bankers, marine-insurance companies, 
export trucking companies, foreign- 
freight. forwarders, steamship services to 
foreign ports, consulates of foreign 
countries in the United States, and 
American consulates abroad. 
MATHEMATICS, PART I, SHOP 
By Earle_B. Norris 
One hundred 


SHOP 
ARITHMETIC. 
and Kenneth G. Smith. i 
and eighty-seven 6x9-in. pages; 56 
illustrations; 228 problems. Indexed. 
Price, $1.50, net. McGraw-Hill Book 
Co., New York, N. Y. 

This is a textbook prepared for use in 
the extension division of the University 
of Wisconsin. It is intended further 
for use in home study and as a text in 
trade, industrial and continuation schools. 
This purpose it seems well adapted to 
fulfill. 

The arrangement is such that the chap- 
ters naturally divide into two sections; 
the first twelve dealing with instruc- 
tion in the principles of arithmetic, the 
remaining eight giving practice in cal- 
culations, the handling of simple for- 
mulas, and the principles of machines. 

A strong and commendable feature is 
the use of terms and processes familiar 
to shop men, particularly in the metal- 
working trades, and the setting of ex- 
amples dealing with shop problems of 
daily occurrence. This will tend to 
arouse and hold the interest of the stu- 
dent, at the same time teaching the ap- 
plication of mathematical and scientific 
principles in shop work. Another valu- 
able feature is the introduction of 
such shop data as the table of 
cutting speeds, on page 58, and ratios of 
pattern and casting weights, on page 
84. These data are needed to solve 
accompanying problems. 

The book is based on four years’ use 
of the text in both classroom and corres- 
pondence instruction, and a second vol- 
ume will take up the principles of trig- 
onometry and geometry in shop work. 
The series of textbooks, of which this is 
one, seems to be the first carefully 
planned step to provide instruction books 
for our developing trade and industrial 
schools. 

The chapter headings are: Common 
Fractions; Addition and Subtraction of 
Fractions; Multiplication and Division of 
Fractions; Money and Wages; Decimal 
Fractions; Percentage; Circumference of 
Circles, Cutting and Grinding Speeds; 
Ratio and Proportion; Pulley and Gear 
Trains, Change Gears; Areas and Vol- 
umes of Simple Figures; Square Root; 
Mathematical Tables (Circles, Powers 
and Roots); Levers; Tackle Blocks; the 
Inclined Plane and Screw; Work, Power 
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and Energy, Horsepower of Belting; 
Horsepower of Engines; Mechanics of 
Fluids; Heat; and Strength of Materials. 


MECHANISM. By Robert McArdle Keown. 


One hundred and sixty-nine 6x9-in. 
sages; 168 illustrations; 68 prob- 
ems. Indexed. Price, $2.00, net. 
- s - Seeaeeaaa Book Co., New York, 
_ Us 


This textbook is intended to cover the 
subject of mechanism briefly and clearly, 
and is expected to form the basis of a 
half year’s work of one lecture, one 
recitation and four hours of drafting per 
week. It is from work given to classes 
in the College of Engineering of the Uni- 
versity of Wisconsin. 

The first four chapters treat of mo- 
tions, velocities and their solutions. Chap- 
ter 5 deals with linkages, taking up the 
more important types. Chapter 6 is de- 
voted to cams, treating of its subject in 
detail, as considerable practice is needed 
to give the student facility in working 
out original problems. Chapter 7 deals 
with spur gearing in similar detail. Chap- 
ter 8 is devoted to bevel and worm gears. 
Chapters 9 and 10 deal with gear trains 
and belting, respectively, and chapter 11 
is devoted to ratchet gearing and 
clutches. 

The general presentation of the sub- 
ject, especially the theoretical part, is 
well worked out. It is only some of the 
Statements in regard to practice that the 
reviewer is compelled to question. 

On page 93 the statement is made 
that the standard proportions for gear 
teeth adopted by the Brown & Sharpe 
Manufacturing Co. are “almost uni- 
versally used in this country.” This 
seems to disregard the extensive use of 
shortened teeth now so common in au- 
tomobile and other practice. 

On page 98 it is stated that the cy- 
cloidal system of gear teeth is older than 
the involute, “but is being replaced by 
it for many classes of work.’ This re- 
placement is already a fact. 

On page 114 the illustration of a cir- 
cular gear-tooth cutter is referred to as 
“for use in a milling machine.” This 
seems to disregard the use of automatic 
gear-cutting machines, upon which the 
greater number of spur gears are cut. 

On page 115 is given a list of an 8- 
cutter set of involute cutters. In con- 
trast is a 24-cutter set for the cycloidal 
system. This seems to disregard the 15- 
cutter set of the involute system. 

On page 153 the Renold silent chain is 
improperly referred to as the “Reynolds” 
and the inventor as Hans Reynolds. 

However, these are small points and 
do not detract from the real worth of the 
book. 








Tap Consolidation 


The Greenfield Tap & Die Corporation, 
a holding company that controls the stock 
of the Wiley & Russell Manufacturing 
Co. and Wells Brothers Co., Greenfield, 


669 


Mass., on Oct. 1, acquired the entire 
stock of the A. J. Smart Manufactur- 
ing Co. 

The A. J. Smart Manufacturing Co. 
was organized six years ago and will be 
continued as a separate manufacturing 
organization. 

The new officers are: President, F. 
O. Wells; vice-president, Rollin S. Bas- 
com; treasurer and clerk, F. H. Payne; 
directors, the above and Wm. A, Pratt 
and J. W. Stevens. 





PERSONAL 


C. E. Marsh, lately with the Veeder 
Manufacturing Co., Hartford, Conn., has 
accepted the general foremanship of the 
W. H. Nichols plant, in Waltham, Mass. 





A. F. Merry, mechanical superinten- 
dent of the Erie plant of the General 
Electric Co., sailed, on Oct. 12, for a two 
months’ European trip in the interests of 
his company. 


R. L. Morgan, formerly chief engineer 
of the Morgan Motor Truck Co., Worces- 
ter, Mass., has become president of the 
Power Truck Sales Co., with headquarters 
in the same city. 


R. W. Hvid, for some time engineer in 
charge of construction, Advance Thresher 
Co., Battle Creek, Mich., has become 
vice-president of the R. M. Hvid Co., 
Battle Creek, Mich. 


H. F. Hallock, until recently power- 
station engineer, General Electric Co., 
Schenectady, N. Y., has joined the en- 
gineering force of the So. Wood Products 
Co., Conway, S. C. 


H. S. Philbrick, assistant professor of 
mechanical engineering, University of 
Missouri, has accepted the chair of pro- 
fessor of mechanical engineering at the 
Northwestern University, Evanston, III. 


James T. Whittlesey, until recently 
chief engineer of the Public Service 
Electric Co., Newark, N. J., has estab- 
lished a general engineering office in the 
Claus Spreckles Building, San Francisco, 
Calif. 


John George Gates, formerly in the 
designing department of Russell, Burdsall 
& Ward Bolt & Nut Co., Port Chester, 
N. Y., has joined the engineering division 
of the Toledo Machine & Tool Co., To- 
ledo, Ohio. 


J. Paul Clayton, until recently assist- 
ant in mechanical engineering at the En- 
gineering Experiment Station of the Uni- 
versity of Illinois, has been appointed 
power engineer for the Central Illinois 
Public Service Co., Mattoon, III. 

Lucian Haas, assistant engineer of the 
Alden-Sampson Manufacturing Co., De- 
troit, Mich., and a frequent contributor to 
our columns, has resigned in order to 
accept the position of head tool de- 
signer of the Peerless Motor Car Co., 
Cleveland, Ohio. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 














METAL WoRKING 


NEW ENGLAND STATES 

Dickey & Edwards, Portsmouth, N. H 
the new proprietors of the Vaughan St. 
Garage, are remodeling the building and 
equippping it with a machine shop. The 
garage will accomodate 75 cars. 
Marvel, arch., 57 North Main 
Mass., is receiving bids for 
a garage at Pine and Durfee Sts., for 
Daniel M. Connell. The building will be 
64x100 ft., two stories. 

The Mechanics Foundry & Machine 
Co. plans to construct an addition to its 


Edward I. 
St., Fall River, 


plant on Remington Ave., Fall River, 
Mass. The building will be 100x50 ft., 
brick, one story. 

The Lead Lined Iron Pipe Co. is build- 


ing an addition, 70x40 ft. to the chemical 


department at it’s plant in Wakefield, 
Mass. 

The Baldwin Chain Mfg. Co. has awar- 
ded a contract for alterations and addi- 
tions to its plant at 199 Chandler St., 
Worcester, Mass. Estimated cost, $16,- 
000 There will be two new buildings, one 
42x71 ft., one story, and one 83x64 ft., two 
stories, both of brick. 

The Foss-Hughes Motor Car Co., Provi- 
dence, R has awarded a contract for 
a one-story brick service building 40x60 
ft., to be built on Elmwood Ave. 

The Manufacturers Foundry Co., 
Bridgeport, Conn., has been granted a 
permit for the erection of a brick addi- 
tion, 26x32 ft. one story high, to its plant 
on Railroad Hill St. 

The Bridgeport Brass Co. has been 
granted a permit to build a brick and 
wood addition to its factory on Housa- 
tonic Ave., Bridgeport, Conn Noted 
Aug. 29. 

The Baird Machine Co. plans to extend 


Conn. 


shop at Bridgeport, 
under- 


probably not be 
spring. 


its machine 
The work will 
taken until the 

The E. 


Ingraham Co. is building an ad- 


dition to its factory on North Main St., 
Bristol, Conn. The building will be 50x 
50 ft., one story, of brick. The company 
manufactures clocks. 

The ~ matne vy Mfe. Co. has awarded a 


contract to build an addition to its plant 


at Parkville, Hartford, Conn. The build- 
ine will be 40x180 ft., two stories, and is 
estimated to cost $40,000 The company 


manufactures chain drives for automo- 


biles, ete. Noted Sept. 26. 


The Henry & Wright Mfg. Co., manu- 
facturer of sensitive drilling machines, 
is building an addition to its shops at 
Hartford, Conn. The building will be 
35x160 ft., one story. 


The Edward Miller Co., 
of gas and electric 
Conn., awarded a contract for an ad- 
dition of brick, mill construction, 35x100 
ft five stories Noted Sept. 19 

The Internation: 8 Silver Co 
ded a contract to build a 
story addition to Factory H, on Butler 
St Meriden, Conn The building will be 
10x 160 ft., of reinforced concrete and steel. 

The Hart & 


manufacturer 
fixtures, Meriden, 


has awar- 
one- and two- 


Hutchinson Co. is being or- 


ganized at New Britain, Conn. to manu- 
facture steel doors and trimmings, steel 
lockers, ete \ site has not yet been se- 
lected for the proposed factory. The 
company is capitalized at $200,000. N. P 
Cooley is pres 

L. W. Robinson, arch., is preparing 
plans for a new factory for the Acme 
Wire Co., at New Haven Conn 

The Worcester Pressed Steel Co., Wor- 
cester, Mass., which is greatly enlarging 
its present plant, has bought land for 
further development. Noted Aug. 8. 


MIDDLE ATLANTIC STATES 
The American 


7. Machine & Foundry Co., 
246 Carroll St., N. Y , 


Brooklyn, ! Y has ac- 


56th St. and 
being pre- 
building 


100x700 ft., on 
First Ave. Plans are now 
pared for a three-story factory 
to be erected on the plot. 

John G. Brown, Philadelphia, Penn., is 
preparing plans for the construction ol 
two foundry and machine shops, each 1206 


quired a site, 


x101 ft., and a structural steel foundry, 
72x101 ft., for the American Malleable 
Co., Buffalo, N. Y 

The Brockway Motor Truck Co., Cort- 


land, N. .. Was recently incorproated, 
and plans to erect and equip a plant for 
the manufacture of motor vehicles 


Harry Linn, 303 East 157th St., New 
York, N. Y., has filed plans for the con- 
struction of a one-story, brick, garage, 
50x94, on Bedford Park Blvd., near Web- 
ster Ave The estimated cost is $15,000 


the construc- 


filed for 
West 


erected on 
64th St., 


Plans have been 
tion of a garage to be 


End Ave., between 63rd and 

New York, N. Y., for A. D. Russell, Prince- 
ton, N. J. It will be six stories high, 200x 
125 ft and will cost $250,000. L. C. Hol- 


den, 103 Park Ave., is the arch. 

George L. Gaiser, Niagara Falls, N. Y., 
has purchased the Harold & Rose nthal 
property on Main St., and contemplates 
the erection of a $50,000 garage 


Bridge Co Buffalo, 
the construction 
one story high, 
Phoenix Horse 
N. Y. Noted 


The Lackawanna 
N. ¥ is low bidder for 
of a punch shop, 80x150 ft., 
of steel, to be built by the 
Shoe Co., Poughkeepsie, 
Aug. 15. 


Creek, N. Y 


Co., Silver 
machin- 


of grain-cleaning 


The S. Howe 
manufacturer 
has had plans completed for a four- 


ery, 
story addition, 75x70 ft.. to be made to its 
plant. 

The Croce Automobile Co., of Asbury 
Park, N. J., has secured a 300x300 ft. plot 


, on which will be 
and cement 
The com- 


of land on Railroad#Ave 
erected a two-story, steel 

building, 100x125 ft. in size. 
was recently organized to manufac- 


pany 
ture sightseeing and delivery motor cars. 

J. Cc. D. Henderson, 4522 Spruce St., 
Philadelphia, Penn., will erect a garage 
at Atlantic City. The contract has been 
awarded. 

The Silver Lake Storage Battery Co., 
selleville, N. J., has taken out a permit 
for the erection of an addition to its 
plant, 53x144 ft. The structure will be 
of steel construction and will cost about 
$6000. 

The Green Motor Car Co., Washing- 


Newark, N. J., has had plans pre- 
pared for an addition to its garage, one 
story, 50x60 ft. The improvement is es- 
timated to cost $12,000 


ton St., 


Areand Realty Co., Newark, N. J., 
has awarded a contract for the erection 
of a one-story brick, garage and sales- 
room, 50x135 ft., at Sussex and Summit 
Sts., at a cost of $15,000. 


The 


The Garford Motor Co., Newark, N. J., 


has awarded the contract for the con- 
struction of a two-story garage on a 110x 
84 ft. plot of land at Central Ave. and 
Hudson St The estimated cost is $25,000. 
Noted Oct. 10. 


The Crucible Steel Co. of America, 


Harrison, N. J., has acquired land com- 
prising 200 lots in Harrison, running 
along South Fourth St., and extending 
from the Pennsylvania R.R. to the Pas- 


which it will erect ad- 
estimated to cost 


saic River, 
ditions to its 
$1,000,000. 


upon 
plant, 


Peerless Insulated Wire & Cable 

York, has leased the i of 
the Union Boiler Co., Pennington, N. J., 
and will establish a factory for the man- 
ufacture of insulated weather-proof wire. 


The Urich 
building an 


The 
Co., New 


Erie, Penn., is 
foundry, On 


Foundry Co., 
addition to its 


Cherrv St., between the Lake Shore R.R. 


and 15th St. The estimated cost is $1500. 
The Moser Machine Mfg. Co., -Kane, 
Penn., is having plans prepared for the 


construction of a new plant. 


A. M. Lowenstreet Co., Oil City, Penn., 
is contemplating the construction of a 
fireproof concrete block garage at Releife 
St. North. which will accomomdate 
eighty cars. 


Bids are being asked 
brick and reinforced 
83x114 ft., to be built at the corner of 
20th St. and Indiana Ave., Philadelphia, 
Penn., for the Freihofer Baking Co. 
Noted Sept. 26. 


Charles Goldman, 
adelphia, Penn. 


for a two-story 
concrete garage, 


731 Walnut St., Phil- 
, is having plans prepared 


by Anderson & Haupt, archs., 661 North 
Broad St., for the construction of a three- 
story garage. 

Bids have been received by R. E. White, 
arch., Penn. Bldg., Philadelphia, Penn. 
for the construction of a garage for Owen 
Letters & Son, Trenton Ave. and West- 
moreland St. It will be one story high, 
90x50 ft., of brick 

Frank Le Flem, 1131 Tioga St., Phila- 
delphia, Penn., is receiving bids for the 


construction of a two-story garage at 
Broad and Rockland Sts It will be of 
brick and stone, 176x55 ft. 


The Philadelphia Storage Battery Co., 
Philadelphia, Penn., has awarded a con- 
tract for the erection of a building, two 


50x180 ft. 


stories, 


Fire Oct. 4, damaged the Hulton Dye 
Works, Ruth and Tasculum Sts., Phila- 
delphia, Penn. Loss $10,000. 

John Weilesbacher, Pittsburgh, Penn., 


is asking for bids on a 50x100 ft. 
semi-fireproof commercial 
erected at 13th and 
Side. 


The 
Penn., 


one-story, 
garage to be 
Carson Sts., South 


Titusville Forge Co., Titusville, 
will soon award contracts for a ma- 
chine shop 85x200 ft., one story, of steel 
and concrete. The estimated cost, with 
equipment, is $130,000. 


W. 0. Wilson, formerly proprietor of 
the Wilson Taxicab Co., Warren, Penn.. 
is constructing a fireproof garage at 14 
South Carver St., in which will be in- 
stalled a fully equippe d machine shop for 
general repair work. The new structure 
is being built of concrete and steel. 


The American Stamping Co., 
ton, Penn., manufacturer of milk and 
ice-cream cans, Irwin, Penn., has closed 
negotiations for the construction of a 


Washing- 


new plant in Washington. 

The Maryland Steel Co., Sparrows 
Point, Md., has awarded a contract for the 
design and construction of reinforced- 


concrete stock bins for Blast 


Furnace 


Bids will be 
29, by the 
Chief of the 
counts, Navy 
for furnishing 

Schedule 4872 


received as follows on Oct. 
Paymaster-General, U.S.N., 
Bureau of Supplies and Ac- 

Dept., Washington, D. C., 
Naval Supplies: 

, Class 27, for delivery at 
Boston Navy Yard, 66,700 Ibs. special 
treatment steel plates, rectangular, flat, 
1}-in. thick; Class 28, 52,500 Ilbs., special 
treatment shea plates, curved, 3 in. thick. 

Schedule 4873, for delivery at Washing- 
ton Navy Yard, Class 32, 14,875 lbs. gal- 
vanized corrugated sheet steel: Class 33, 
66,000 Ibs. 55-lb. steel rails: Class 34, two 
split switches and two frogs; Class 36, 
10,200 Ibs. 16 tube shells and 5,400 Ibs. 
16 spoon and spoon-extension shells 

Schedule 4874, for Washington Navy 
Yard, a large quantity of machine screws, 
cap and lock screws, wrenches, locks, 
hammers, grease and oil cups. 

Cqgemne. Nov. 12; Schedule 4879, Class 1, 
for Mare Island Navy Yard, two engine 
lathes, 14 in. by 8 ft., alternating curre nt, 
motor driven, complete with large and 
small faceplates, steady and follower 
rests and all necessary wrenches, etc. 
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SOUTHERN STATES 


destroyed the planing mill 
Lumber Co. at 


Fire Oct. 2, 
of the Fredericksburg 
Mineral, Va. Loss $2500. 

A company has been organized at 
Strasburg, Va., to manufacture a pat- 
ented car coupler Charles H. Stark is 
pres., John E. Rogers, vice-pres., Jacob 
W. Eberly, secy.-treas. 

The machine shop of The Raleigh Coal 
& Coke Co., Raleigh, West Va., which re- 
cently was destroyed by fire, will be re- 


built at once and new equipment pur- 
chased. 
The Oaks Mfg. Co., Newbern, N. C., is 


equipping a foundry to manufacture 
castings used in making agricultural im- 
plements. 

The Southern 
chased a site at 
000 and will erect a 
shop, to include offices 
Frank M. Rogers is mgr 

A company has been organized at Am- 
ericus, Ga., with a capital stock of $35,000, 
which will at once secure a site and erect 


Motor Car Co. 
Florence, S. C., for $20,- 
garage and machine 
and salesroom 


has pur: 


a plant for the manufacture of metal 
shingles and metal roofing of various 
kinds. C. C. Hawkins is pres. and L. W 


Rose is vice pres. and gen. mgr 


The Alabama Pipe & Foundry Co 
Anniston, Ala will erect a foundry to 
manufacture soil pipe and fittings \ 


small machine shop will be included WwW 
F. Johnston is pres 

The Birmingham Car & 
will rebuild its foundry at 


Foundry Co 
34th and 35th 


Aves., North Birmingham, Ala., which 
was recently damaged by fire at a loss 
of about $40,000 

Ltd. will 


The App Roofing & Metal Co., 
equip a plant at New Orleans, La. for the 
manufacture of roofing materials 
company was recently organized by P. J 
Gillen, W. F. Denny and E. C. App and has 
a capital stock of $40,000 

The Iron City Stove & Foundry Co 
Bristol, Tenn., will erect a foundry 75x150 
ft Calvin and Lemuel George are the 
principal stockholders 

The Partridge Hot Blast Smelter Co., 
Knoxville, Tenn., will erect a plant early 
next year, for which smelting and cu- 
pola furnaces, casting, welding and sheet- 
working machinery will be required 
Allen R. Partridge is treas 

The Fannin & McCullough Sheet Mill 
Co., Ashland, Ky., capitalized at $1,000,- 
000, will operate the plant of the Ash- 
land Sheet Mill Co. T. J. McCullough is 
genl. mer. 

The Nashville, Chattanooga & St. Louis 
Railroad, Nashville, Tenn., has secured 
a site for its shops at Paducah, Ky., and 
will begin construction work in the im- 
mediate future Address Horace Smith, 
vice-president and manager 

MIDDLE WEST 

George H. Junod, Athens, Ohio, will 
erect an 80x100 ft., one-story brick garage 
on the site of the old wooden garage on 


Carpenter St., which is now being razed 

Harry Welland, Cincinnati, Ohio, has 
had plans drawn for the construction of 
a one-story, brick, steel and terra cotta 
garage on Gilbert Ave., to be known as 
the Marathon Motor Car Co 

The Standard Electric Tool Co., Cincin- 
nati, Ohio, maker of electric tools, has 
increased its capital and will add to its 


shop equipment 


A new two-story concrete garage, 75x 
110 ft., will be built by The John J. Radel 
Co., undertakers, adjoining their office 
at 652 State St., Cincinnati, Ohio Neces- 


hearses 


sary equipment and 17 new auto 
will be purchased 

Thomas Sloan, of the Overland Sales 
Co., Cleveland, Ohio, has recently pur- 


chased a 66x165 ft. plot on East Twenty- 
second Street, south of Prospect Avenue, 
on which he plans to erect a three story 
building especially constructed for an 
automobile service station The present 
home of the company will be enlarged by 


the addition of a three story building, 
filling in the balance of the frontage 
The Kirchner Radiator Co., Cleveland, 


Ohio, maker of radiators and registers for 
hot-air furnaces, has leased a large plant 
and will add more machine equipment 
The R & B-Carburetor Co., Cleveland, 
Ohio, will equip a factory to make a new 
autocarbureter F. L. Kingston, Cleve- 


land, is interested 
The Wellman Bronze Co., Cleveland, 
Ohio, maker of bronze castings, will en- 


large its plant 
Mrs. D. O. Caswell, Cleveland 
Cleveland, Ohio, will build a large 


Heights, 


farage 
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The Cooper Spring Co Cleveland, 
Ohio, has awarded the contract for the 
erection of a new factory building, one- 
story, 79x85 ft., of brick and steel Noted 
Oct. 10 

The Acme Foundry Co., Cleveland, 
Ohio, will erect a foundry on Sweeney 
Ave The building will be one-story 
75x105 ft Bids have been received 

The Cleveland Wire Spring Co 1281 
South 38th St Cleveland, Ohio, will 


erect an addition, one-story, 40x100 ft 


Plans are being prepared 


The Ralston Steel Car Co., Columbus 
Ohio, has awarded the contract for the 
erection of an addition, 400x125 ft., of con- 
crete, brick and steel Noted Oct 10 

The National Tube Co., Lorain, Ohio 


and blooming mill to 
extension to the 


will add a slab mill 
its plant, and erect an 
open-hearth furnaces 

The Farrell-Cheek Steel Foundry Co., 
Sandusky, Ohio, will erect a large addi- 
tion to its plant 

The Landman-Griffith Motor Co., Tole- 
do, Ohio, is planning to erect a garage at 
Fourteenth St. and Madison Ave., work 
on which will begin at once The com- 
pany was recently incorporated to handle 
Flanders cars, both gasoline and electric, 
the building 


and expects to new 


about Dec. 1 


occupy 


Fire Sept. 30, destroyed the plant of 
the Marion Pie Plate Co Marion, Ind 
Loss $50,000 

The American Motor Co., Battle Creek 
Mich., has had new plans drawn for the 
garage to be erected on Main St., the old 


been revised 
Bros. Co., manufacturer of 
weighing and vending machines, Second 
Ave Detroit, Mich., is building a new 
extension to its factory 

The American Auto Trimmings Co., 
Detroit, Mich., is building a new $35,000 
factory on Meldrum Ave., Detroit. 

The Hupp Motor Car Co., manufactur- 
er of motor cars, Detroit, Mich., is build- 


plans having 
The Caille 


f 


ing a $10,000 addition to be used as a 
garage 

Smith, Hinchman & Grylls, 710 Wash- 
ington Arcade Bldg Detroit, Mich will 


be ready for figures about Dec. 1, onatwo- 
story iron foundry, 90x305 ft., for Nicholas 
& Shepherd, Marshall St. and G. T. R.R 


Battle Creek, Mich Cost $60,000 

The Detroit Range Boiler Co., Detroit 
Mich., has awarded the contract for con- 
structing a brick addition to its factory 
on 27th St Cost $20,000 


The Suburban Motor Car Co., Suburban 
City, Mich., has the first section of its new 
factory about half finished The building 
modern struc- 


is an 80x351 ft one-story 
ture of the sawtooth type When com- 
pleted the entire building will be 1,000x80 
ft. 

The Bolton Auto Co., Saginaw, Mich., is 


preparing to erect a 60x120 ft. brick gar- 
age on North Washington Ave The 
structure is to have a white enameled 
brick front and floors of white tile The 
officers of the company are: F. H. Beach, 
pres Dr. A. S. Rogers, treas.;: S. D. Bol- 
ton, sec and gen. mgr The company 
handles Overland and Hudson cars as 


well as a line of supplies 


W ortz & Thiel, 1242 South Ashland Ave 


Chicago, Ill will build a 24x150 ft. addi- 
tion, two stories, of brick, to be ised as 
an automobile factory 

The International Harvester Co 606 
South Michigan Ave Chicago, Ill will 


erect an addition to cost $20,000. U ffendel 
& Holmes, 332 South Michigan Ave 
Chicago, are archs 


The Solvitt Fashion Garage Chicago, 
Ill., will erect a garage to cost $25,000 
H. L. Newhouse, 4630 Prairie Ave Chica- 
Zo, is arch 

The Chicago & Alton Ry Chicago, Ill 
will erect additional roundhouses 

The Cleveland, Cincinnati, Chicago & 
St. Louis Ry. will erect new car shops at 


Danville, Ill 


The Rock Island Bridge & Iron Co 
Rock Island, Ill will enlarge its plant or 
Mill St 

Coerfer Bros Milwaukee Wis will 
erect a garage on Grand Ave..between 
27th and 28th Sts., to cost $12,000 

The Harley-Davidson Motor Co., Mil- 
waukee, Wis has awarded the con- 
tract for the erection of five-story, con- 
crete factory, 64x85 ft 

Mohr Bros., Milwaukee, Wis., will erect 
a garage on 32nd St The building will 
be two stories, 60x102 ft. and will cost 
$20,000 

W. T. Stokes, Sparta, Wis., will erecta 


garage 50x90 ft The contract has heen 


awarded 


WEST OF THE MISSISSIPPI 


The Gilinsky Auto Co. will start work 
at once on the construction of a garage 
at Council Bluffs, lowa Estimated cost 
7000 

T he Dale Taxicab Co., Des Moines 
Iowa, is building an addition to its gar- 
age and a new heating plant is to be in- 
stalled 

Fire Oct. 6, destroyed the car repair 
shops of the Des Moines City Ry. Co., Des 
Moines, lowa Loss $100,000 

The Fort Madison Auto Supply & En- 
gine Co., Fort Madison, Iowa, will con- 
struct a 6OxI112 ft two-story brick gar- 
age at Second and Cedar Sts 

The Lenox Throatless Shear Co., manu- 
facturers of shears for cutting sheet 
metal will construct a factory at Mar- 
Shalltown, lowa 

The Rude Automobile Co., Perry, lowa, 
is considering plans for the enlargement 
of ite garage 

J. Wachtel, of Melvin, Iowa, has pur- 
chased Gill's livery stable at Sibley, lowa, 
and intends remodeling it into a garage 


which is two stories high, is 
construction and a repair 
will be installed 


The building 
of substantial 
shop and an elevator 


Work will be commenced immediately 
on the construction of the large assem- 
bling plant which the Ford Motor Co 
Detroit, Mich., is to erect at Minneapolis 
Mint Noted July 4 

The E. G. Staude Mfg. Co. will build a 
factory at University Ave and sustis 
St Minneapolis Minn for the manu- 
facture of machinery Estimated cost 
$35,000 

Nicholas & Sheppard, manufacturers of 
threshers, Columbus, Ohio, plan to build 
a factory at’ St. Paul, Minn., estimated to 
cost $100,000 

Alex. Richter Hollyrood, Kan has 
bought a site adjacent to the Farmers 
Elevator, at McPhersor Kan and will 


factory for the manufacture of 
tanks The dimensions of the building 
have not yet been determined 

4. J. Cleveland and H. A. Brownley, of 
Minneapolis, Kan., agents for Buick 
Studebaker cars, who have recently pur- 
hased the Clark Garage at Salina, Kan 
will remodel the building and add a 40 ft 
extension at the 


build a 


ana 


reat 


Preparations are under way for the con- 
struction of two public garages at Her- 
mar Neb The foundation of the garage 
for Schnick & McDonald is nearly com- 
pleted T he other garage will be con- 
structed by Frank Jenkins on the site of 


now being removed 


a building which is 
Both buildings will be constructed of 


cement blocks 

George P Dier Bozemat Mont is 
contemplating the construction of ‘ 
$10,000 garage at Main St. and North Cen- 
tral Ave 

The Missouri, Kansas & Texas Ry ( 
has had plans prepared for the construc- 
tion of a roundhouse at Mokane M« 
S. B. Fisher, St. Louis, Mo., is consult 
eng 

The Buchanan Auto Co St. Joseph 
Mo is enlarging its garage on Frederic} 
Ave. and 17th St by the construction ofa 
OSSX158 ft. addition 

The contract to build an engine house 
and machine shop at St Louis Mo t< 
the Manufacturers Ry Co has beer 


awarded Estimated cost $70,000 


It is reported that the Southern I 


a 
Alpine, T« 


cine 


Co vill establish shops at 
for the joint use of that road and the 
Kansas City Mexico & Orient R.R 


destroyed the Humble M; 


Fire Oct. 2 


hine Works, Humble Tex Loss $20,000 

Fire Sept 29. destroved the Colorada 
ine plant it Denver, Colo owned by 
Randolph Guggenheim, New York. Lo 
$200 000 

WESTERN STATES 

T he Bayside Iron Works, Everett 
Wash is planning to make improve- 
ments in its factory 


'T he Idaho Continental Co., Spokane 
Wash is having plans prepared for a 
concentrating plant 200 tons capacity, 
to be built at its mine in northern Idaho 


Paulsen building, Spokane, 
of the company Frederick 
Spokane, is consult. engr 

Guy R. Kennedy, Chico, Calif., is plan- 
ning for the erection of a commercial 
garage and machine shop at Chico 


A. Klockman 
is ger mez 


Burbridge, 


The Boynton Co., Los Angeles, Calif., 
has purchased a site at Fresno, Calif., for 


the construction of a plant for the manue- 


facture of plumbing supplies 
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Frank Simmonds and F. T. King, Cali- 
fornia Bldg., Los Angeles, Calif , contem- 
plate erecting a commercial garage and 


Angeles St 
soon be awarded by 
State Bank Bldg., 


shop on Los 


Contracts will 
Robert H. Orr, arch., 
Pomona, Calif., for the construction of a 
two-story steel and concrete factory on 
Gibbs St. for the Pomona Mfg. Co., man- 
ufacturers of pumps and engines. , It will 
be 140x64 ft. 

The Pacific Electric Ry. Co., 
les, Calif., is planning for the 
new car-barns and shops at Redondo 
Beach, Calif M. C. Halsey, struct. engr 
for the company, is preparing plans. 

Chauncey H. Dunn is planning the con- 
struction of a commercial earage and re- 
pair shop at 14th and K Sts., Sacramento, 
Calif Estimated cost, $1: 5,000 E C 


machine 


Los Ange- 
erection of 


Hemmings is preparing plans 
John Galen Howard, arch., 604 Mission 
St.. San Francisco, Calif., has been en- 


gage a to pre pare pli ins for the three-story 
building to be erected for the 


concrete 
Motor Co., at Geary and 


Pierce-Arrow 


Larkin Sts Estimated cost, $80,000 

The Llewellyn Iron Works, Los Angeles, 
Calif., have acquired a site of twenty-five 
acres at Torrance, Calif. and will erect a 
large plant to cost $500,000. 

CANADA 

Chadwick Bros., brass founders, will 
erect a new factory at Hamilton, Ont. It 
will be of brick, three stories, 200x60 ft. 


The National Steel Car Co. has been or- 
ganized with a capital stock of $3,000,000 
and will erect a plant for the manufacture 


of wood and steel freight cars at Hamil- 
ton, Ont., to cost approximately $650,000. 
The company’s main office will be in Mon- 
treal, and its manager is Basil Magor, 
former Car Co., 


president of the Magor 
Passaic, N ‘ 
Market Square, 


Thomas Ramsey, 15 


Hamilton, Ont., will erect a 2-story gar- 
age and repair shop, 50x155 ft. E. B. Pat- 
terson, 1674 King St., has the plans 

The Denis Wire & Iron Works Co. is 


having plans prepared for a large addi- 
tion to its plant at London, Ont 

The Canadian Steel Package Co., Ltd., 
has been incorporated at Morrisburg, 
Ont., and will build and equip a plant for 
the manufacture of galvanized iron and 
steel barrels and boxes H. Broder 
W. H. McGannon and W. W. Flynn are 
stockholders 

The Wabi Iron Works, 
4. Young, North Bay, Ont., and associ- 
ates, will establish a plant at New Lis- 
keard, Ont., consisting of a foundry build- 
ing, 55x65 ft., and a machine nop. 60x80 
ft. The casting furnace will lave a 
daily capacity of 10 tons. 

The Canada Iron Corporation will en- 
large its plant at Stratford, Ont. to in- 
crease its daily output from 150 to 225 car 
wheels The new building will be of rein- 


controlled by A. 


forced concrete, 75x75 ft 

The Standard Steel Construction Co. 
has purchased a site of 40 acres at Wel- 
land, Ont. and will establish a plant 

W. A. James, Winnipeg, Man., constr. 
engr. of the Canadian Pacific Ry. is pre- 


paring plans for the erection of machine 


and repair shops at Wilkie, Sask 
Seattle, \ Sack and others, 
establishment of a 


L. C. Gilman, 
are pin 6 oe ing the 


steel plant at Vancouver, B. C to cost 
approximately $300,000. 
The Vulcan [tron Works will erect a 


Winnipeg, Man., costing 
will be of brick construction, 


foundry at 
$12,000 It 
130x137 ft 








New INCORPORATIONS 


METAL WORKING 


The following companies have been 
incorporated to manufacture 
Phoenix Co., Augusta, Maine: sound 


Capital $100,000 


recording instruments 
N Leavitt, Ernest L 


Incorporators: E 


McLean, Augusta 

Flying Mac hine Improvement & Parcel 
Post Delivery Co. of America, Kittery. 
Maine; manufacture, buy, sell, deal in 
flying machines, and other motor ve- 
hicles Capital $500,000 Incorporators: 
H. Mitchell, and H 1. Paul, Kittery, 


Maine. 

Gollos Railway Signal Co. of America, 
Portland, Maine; manufacture, selland in- 
stall devices for railway signals, swite hes. 


Capital $1,000,000 Ine orporators P 
Croteau, Albert A. Richards, James E. 
Manter, Portland, Maine. 


AMERICAN MACHINIST 


H. Lyon Mfg Oh, Fitchburg, Mass.; 
textile machinery. Capital $50,000. In- 
corporators: Peter F. Ward, Alfred P. 


Cote, A. J. Beauchemin 


The G. & H. Sales Co., Boro. Manhat- 


tan, N. Y.; vending machines Capital 
$20,000 Incorporators: C. W. Darling, 
87 Nassau St., Arthur S. Barnes, 204 West 
108th St., F. Connelly, 568 W. 116th St., 


New York. 
_Grant Six Co., Inc 
Y.: motors, engines 


Boro. Manhattan, 
Capital $15,000 


Incorporators : Cc. P. Hulst, 120 East 31st 
St., New York, W. G. Miller, Bridgeport, 
Conn. James B. Speyers, 57 East 92nd 
St 

Eastern Brass & Wood Type Co. Inc., 
Boro Manhattan, N. Y.; 


type: Copttes 
Lehmkuhl, 63 
Mitchell, 
New 


$25,000 
Park Row, 
Abraham 
York 
Perfection 


Incorporators: D 
New York, Frank E. 
Fishberg, 63 Park Row, 


Automobile Body Co., Inc., 


Boro Manhattan, N auto _ parts. 
Capital $15,000. Incorporators —_— * 
Mendel, 145 Summit Ave.. Mt. Vernon, 


2650 Broadway, 
239 Summit Ave 


ee; hi H. Mendel, 
N. Y., James V esa: 
Mount Vernon 

L. C. Smith Co., Inc., 
.. ¥.; manufacture and 


Manhattan, 
copper, 


Boro 
deal in 


and other metals Capital $100,000. In- 
corporators G. Carleton, H. B. Ludewig, 
S. Wood, New York. 


Roofing Co., Newark, N. J.; 
Capital $100,000.  In- 
Heister, T. M. Man- 


Heisler 
roofing materials 
corporators: Jay S 
ning, M. K. Keragan 

American Auto Radiator W orks, 
ark, } auto radiators. Capital 
000. Incorporators: Max Steiner, 
Goldstein, Abraham Marcus 

National Wire & Fibre Products Corpor- 
ation; Plainfield, N. J.: wire fibre, rope, 
cloth belting, ete. Capital $1,000,000. 
Incorporators K L k ranene, A K. 
Schwabach, 115 Broadway, L. Falck, 44 
West 120th St... Wm. W. Papoint, 39 West 
32nd St., M. L. Hanlon, 112 Westervelt 
Ave Plainfield, N. J 

The S. Toomey Co., Canal 
automobiles, wagons, carriages. 
$60,000. Incorporators R. I. Toomey, 
Theodore Williams, S. J. Brister, M. C! 
Toomey, and Oliver Toomey 

The H. & M. Screw Co., Fostoria, Ohio; 
screws, nuts and alliron and steel articles. 
Capital Mahon M. Carr, E. R. Pillars, C. 
B. Howell, N Hartsook, and Genieve 
Carr 


New- 
$25,- 
Simon 


Dover, Ohi; 
Capital 


Chicago Iceless Refirgerator Co., Chi- 
cago, Ill machinery appliances. In- 
corporators: J. L. Fulton, H. F. Evan, Ste- 


phen A. Day 
Guaranty Chicago,  IIl.; 
parts of 
Incorpor- 
Cc. B. Mit- 


Auto Co.. 
manufacturing and repairing 
automobiles. Capital $50,000. 
ators: J. T. Shea, E. J. Crimski, 
tenhofer, Chicago 








MANUFACTURING 


ENGLAND STATES 


GENERAL 
NEw 
three-story 


Bleachery 
$5000. 


Fire, Oct. 2, damaged the 
building of the Fall River 
plant at Fall River, Mass. Loss, 


Fire, Oct. 5, destroyed the ice house of 
the Lawrence Ice Co., Lawrence, Mass. 
Loss, »>1500 

Fire, Oct. 1, damaged the shoe factory 
of Edward F Logan, 703 Washington St., 
Lynn, Mass Loss, $7000. 


additions 
plant 
manu- 


The Lonsdale Co. is building 
and makine improvements to its 
at Lonsdale, R. ! The company 
factures print cloths, ete. 

The Cremo Brewing Co. will erect a 
new boiler house, 22x34 ft., 24 ft. high, 
also a wash room 27x44 ft., 16 ft. high, 
all of brick, on Belden St., Bridgeport, 
Conn. J. J. MeCarthy, arch., is preparing 
plans. 

Contracts have been awarded for a 
new bakery on Albany Ave., Bridgeport 
Conn., for Henry Brueggestrat It will 
be of brick, 66x67 ft. 

The Waterbury 
contracts for a new 
bin, to be erected on 
terbury, Conn The .boiler house will be 
68x109 ft., concrete, brick, and steel: the 
coal bin will be 79x132 ft., of concrete 

The M. Hemingway & Sons Silk Co. has 
awarded the general contract for its pro- 
posed factory at Watertown, Conn. The 
main building will be 53x303 ft., three 
stories. *lans were prepared by Griggs 
& Hunt, Archs., 51 Leavenworth St., Wa- 
terbury. Noted Aug. 8. 


awarded 
house and coal 
Main St., Wa- 


Brass Co. has 
boiler 
West 
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MIDDLE ATLANTIC STATES 

Armour & Co., meat packers, Bingham- 
ton, N. Y., have had plans prepared for 
the construction of a two-story, brick 
meat house at State and I Sts. 

The Monarch Knitting Co., Buffalo, 
N. Y., Niagara and Massae husetts Sts.. 
has purchased a site at Deal St. and Gen- 


esee Sts., and will build a factory, 50x200 

. four stories and base ment, brick, mill 
construction. Later a spinning mill, 
dye house, etc., will be erected. Noted 
Oct. 3. 

The McKinnon Sash Co., Buffalo, N. Y., 
will build an extensive addition to its 
plant at Amherst St. and Military Road. 


[It will be of concrete and brick, from plans 


of Albert M. Allen & Co., Cleveland, Ohio, 
archs 
The Husted Milling Co., Buffalo, N. Y. 

will build a two-story and baseme nt 
warehouse addition, 100x153 ft., to its feed 
mill and grain elevator plant ‘at Prenatt 
St. and the Nickel Plate R.R. It will be 
of structural steel, brick and concrete, 


Alfred E. Baxter Engi- 


from plans by the 
Ellicott Square 


neering & Appraisal Co., 


Bldg. 
Fire, caused by lightning, destroyed 
the Dana Turner Agricultural Works, 


Holland, N. Plans for the rebuilding 
of the plant are to be made at once. 

The Fabrikoid Works, Newburgh, N. 
Y., manufacturers of imitation leathers, 
is having plans prepared for three addi- 
tional factory buildings to be added to its 
plant on South Plank Road. 

Fire Oct. 5, damaged the 
ating plant, Rochester, N 
Charles E. Crelin Co. on 
siding near Dewey Ave Loss $4000. 

The plant of the Gibbstown Powder 
Works, Gibbstown, N. J., was partially 
destroyed by fire, occasioned by an ex- 
plosion. The damage to the plant is con- 
siderable. 

The plant of the Norfolk Specialty Co., 
Norfolk St Newark, N. manufac- 
turers of leather suit cases and special- 
ties, was completely destroyed by fire, 
with a loss of about $15,009. 

The A. Fischman Hat Co., Spring St., 
Newark, N. J., has had plans pesperes 


fruit evapor- 
Y., owned by 
Kodak Park 


for a two-story addition to its plant, 38x 
78 ft. 

The Clearfield Sewer Pipe Co., Clear- 
field, Penn., has broken ground for the 
erection of a new plant. 


Works, Corning, 
large addition to its 


The Corning Glass 
Penn., will build a 
plant at that point. 

Proctor Ellison Co., tanners, of 
land, Penn., will build an addition, 
106 ft., two stories high, to its plant. 

The Brown Knitting Co., hosiery man- 
ufacturer, Philadelphia, Penn., has 
started the construction of an addition 
to its plant. The structure will be one 
story high, 50x250x49x100 ft. It will be 
erected at Hancock and Westmoreland 
Sts. 

Ballinger & Perrott, 
phia, Penn., have 


Elk- 
90x 


archs., Philadel- 
prepared plans for the 


construction of a new factory for the 
Lester Piano Co., Lester, Penn. It will 
be two stories high, of brick. 

The Pennsylvania Salt Mfg. Co., Phila- 
delphia, Penn., has awarded a contract 
for the construction of a one-story brick 


and steel building, 81x222 ft., and one 101x 


275 ft., at Shunk St. and the Delaware Riv- 
er. The estimated cost is $180,000. 
SOUTHERN STATES 
The Southern Mfg. Co., Richmond, \ 


manufacturers of baking powder will 
build a 3-story addition to its factory, 
of brick, concrete and steel construc tion. 


which will greatly increase its prese nt 
output 

The new additions to the Toxaway 
Mills, Anderson, 8S. C., include a 2-story 


addition to the main mill, 283x105 ft.. a 
30x50 ft. extension to the boiler house, 
and a 50x100 ft. extension to the ware- 
house, all of standard slow-burning con- 
struction These improvements will dou- 
ble the present capacity of the mill 


The Meritas Mills, Columbus, Ga 
ufacturers of white cloth, 


man- 
used as a basis 


for oil cloth and automobile covers by 
the Standard Oil Cloth Co., will erect a 
two-story addition, in which will be ir- 


stalled 17,000 spindles and 170 looms 
total cost of the improvements 
about $300,000 

The Perry Ice Cream €o. has been 
organized at Jacksonville, Fla.. with a 
capital of $20,000, and will establish a 
plant with a daily capacity of 500 gal 
FE. A. Perry is pres. and treas. 


The 
will be 


October 17, 1912 


Refining Co., 
taken over the 
and will 
of paint 
Gus Mul- 


The Southern States 
Jacksonville, Fla., has 
a of the Taylor Refining Co., 
enlarge its capacity of 100 bbl. 
oil and 25 bbl. of paint dryer. 
ler is pres. 

The Arondale Mills, 
will receive bids until Oct. 
of its branch at Sylacauga, 
building to be four stories, 
also engine and boiler houses, pump- 
rooms, warehouse and machine shops; 
all of slow-burning “mill construction, 
costing about $200,000. Equipment will 
include 30,000 to 40,000 spindles, and 800 
to 1000 looms. J. E. Sirrine, Greenville, 
Ss. C., is arch. in charge. Noted Sept. 19. 


Birmingham, Ala., 
22 for erection 
Ala. Main 
445x132 ft.; 


J. S. Price and R. B. Taylor, Hatties- 
burg, Miss., who operate a series of 
shuttle factories from North Carolina to 
Mississippi, have leased a site and will 
establish a new mill at Tuscaloosa, Ala. 

The Planters’ Mfg. Co. has been or- 
ganized at Clarksdale, Miss., with a 
capital stock of $1,000,000. The company 


will acquire and build oil mills,refineries, 
gins, grist and rice mills and engage in 
general manufacturing. 

Fire Oct. 4, destroyed the plant of the 


New Iberia Steam laundry, New Iberia, 
La. Loss $10,000 

Fire Oct. 4, destroyed the cotton gin- 
ning plant of the Mansfield Gin Co., 


Shreveport, La. Loss $8000 

The Singer Mfg. Co., Cairo, Ill., has 
recently purchase ¢ 65,000 acres of timber 
land adjacent to Tallulah, La., and will 
establish a lumber mill and veneering 
plant. 

A company 
tanooga, Tenn., to 
slats, to be used in making pencils A 
site has been secured in Alton Park, for- 
merly occupied by the Wheland Foundry 
Co. Louis Beyer is head of the new 
concern. 


has been organized at Chat- 
manufacture cedar 


Fire Oct. 8, destroyed the overall fac- 
tory of the Old Hickory Mfg. Co., Clarks- 
ville, Tenn. Loss $50,000 

Fire, Oct. 1, destroyed the veneer mill 
of the Jackson Lumber Co., Jackson, 
Tenn. Loss $40,000 

The Simplicity Shade Adjuster Co., 
Scimitar Bldg., Memphis, Tenn., will 
equip a plant with die presses, lathes, and 


electric motors for the manufacture of 
its device 

The Middle Tennessee Gin Co., Nash- 
ville, Tenn., has increased its capital 
stock from $4,000 to $10,000 and will erect 
a branch plant at Martin, Tenn 

The O. Flynn Tobacco & Realty Co., 
Glasgow, Ky., will receive bids in De- 
cember for erection of a brick building; 
a sprinkler system and a 50-hp. boiler 


and engine will be needed. O. Flynn is 
mer. 

Fire, destroyed the flour mill of the 
Kemp Milling Co., near Hazel Green, 


Ky Loss $10,000. 

The Coral Ridge Clay Products Co. has 
been formed in Louisville, Ky., and will 
equipabrick plant at South Park, nearthat 
city. W. D. Roy, Louisville, is one of the 
priac ipal stoc kholders Equipment will 
»e purchased by the Trautwine Drier & 
Engineering Co., Chicago, which designed 
the plant. 

The Sun‘Varnish vo., Louisville, Ky. 
will erect a brick factory at 15th and Mag- 
nolia Sts. to cost $3500 

The Middletown, Ky., Ice & Cold Stor- 
age Co. has been organized with $15,000 
capital stock and will build an ice plant 
L. D. Weatherby, Middletown, is presi- 
dent of the company. 

Fire, Sept. 28, destroyed the flour 
of D. E. Morris. Morgantown, Ky. 
$10,000. 


mill 
Loss 


MIDDLE WEST 

The Buckeye Rubber Co., Akron, Ohio, 
will erect a one-story brick and con- 
crete addition to its plant, 40x120 ft 


The factory of the Standard Carbonic 
Co., Sixth Ave., Cincinnati, Ohio, was par- 
tially destroyed by fire Estimated t 
between $6000 and $7000 


The S. Austin & Sons Co.. 
Ohio, has purchased land for a new fac- 
tory to manufacture mill work for their 
wood construction work. 


The Union Elevator Co Cleveland 
Ohio, will erect a large new grain elev ator 

The Ohio Varnish Co., Cleveland, Ohio, 
paint and varnish manufacturer, will 
erect an addition to its plant. 

The Cleveland Worsted Mills Co., Cleve- 
land, Ohio, wool cloth makers, will build 
a dye and tank house, two stories high 
and 45x60 ft. 


O88, 


Cleveland 


MACHINIST 


AMERICAN 


Products Co., 
Ohio, 


Welding 
Road, Cleveland, 
furnace room. 


The Electric 
2206 Clarkwood 
is building a new 


Theo. Kuntz, automobile body manufac- 
turer, Washington and Elm Sts., Cleve- 
land, Ohio, has awarded contracts for the 


erection of a five-story fire-proof factory, 
140x200 ft., to cost $75,000. 

The Walsh Paper Mills, Cuyahoga 
Falls, Ohio, has been destroyed by fire, 
causing a loss of $125,000. 

Fire Oct. 2, destroyed the plant of Goet- 
schius Stone Co. located on the D. T. & I 
Ry. three miles north of Lima, Ohio, and 
caused a loss of about $30,000. 

The Superior Feed Co., Springfield, 
Ohio, just incorporated with a capital of 
$99,000, by E. Luibel, E. Sands and D 
Shouvlin, will erect a new grain elevator 

The Miami Clothing Co., just organ- 
ized at Troy, Ohio, by H. 8. Barnes, W. D 
Brewer and H. B. Hill, will equip a new 
clothing manufacturing plant. 

Elk- 


Leo Swank & Co., dry cleaners, 
hart, Ind., will rebuild their factory re- 
cently destroyed by fire. Cost $5000. 


Work will soon start on the erectiom of 


an addition to the silk mills of Thieme 
Bros., Fort Wayne, Ind. Noted Oct. 3 
The Rubber Regenerating Co. has 
bought a five-lot site on Division and 
Christyana Sts., South Bend, Ind., on 


which to erect a large factory. 

The Stephenson Underwear Mills, South 
Bend, Ind., will erect an addition to their 
factory on East Washington Ave. 

The Detroit Carriage Co., Detroit, 
Mich., has awarded the contract for the 
erection of a boiler-house and dry kiln. 

The Ypsilanti Reed Furniture Co. has 
awarded the contract for the erection of 
a new factory at Ionia, Mich 

R. A. LeRoy, 122 Pratt Bldg., Kalama- 
zoo, Mich., is preparing plans for a one- 
story and basement factory, 102x571 ft 
and a four-story and basement plant, 
90x90 ft., for the Watervliet Paper Co 
Chas. Hayes, pres, Watervliet, Mich 
Owner and architect will receive figures. 
Cost, $500,000 

Fire destroyed the plant of the Bruns- 
wick-Balke-Collender Co., manufacturer 


of bowling pins, Marquette, Mich Loss 
$75,000 

The cigar factory of Emil Weiss, Muni- 
sing, Mich., was destroyed by fire Loss 
$15,000 

The Jefferson Woolen Yarn Mills, Jef- 


ferson, Wis., are erecting an addition, to 
double their present capacity. 
Fire Oct. 1, damaged the Prairie du 


Chien W ~~ Mills, Prairie du Chien, Wis. 


Loss $20,000. 
WEST OF THE MISSISSIPPI 


is contemplating 
new factory on 


The Standard Mfg. Co 
the construction of a 
East Fourth St., Cedar Falls, lowa, for the 
manufacture of gates Frank Anderson, 
Fort Dodge, Iowa, is pres 


A site has been purchased by Odd Crane 
at Quthven, lowa, for the construction of 
a factory for the manufacture of tile 
and cement blocks. 


The 
apolis, 
$750,000, 


Fire Oct. 3, destroyed 
Minneapolis Granite & 
West 26th St., Minneapolis, 
$10,000. 


The American Radiator Co. has started 
work on the construction of its new plant 
at Kansas City, Mo. M. J. Beirn is resi- 
dent mgr. of the company. 

Siwft & Co. have authorized the con- 
struction of a new plant for the Union 
Rendering Co. at St..Joseph, Mo. Esti- 
mated cost, $15,000. 

The Hackman Mfg. Co. plans to build 
a factory for the manufacture of beer 
crates at St. Louis, Mo Estimated cost, 


Great Northern Match Co., Minne- 
Minn., which has a capital of 
plans to build a factory. 


buildings of the 
Marble Co., 409 
Minn. Loss 


$50,000 Frederick Hackman is interes- 
ted. 

The Eureka Table Co., recently incor- 
porated with a capital of $50,000, will 
suild a plant for the manufacture of 


at St. Louis, Mo. 
Theodore Wolf and 


tables and furniture 
tae incorporators are: 
J. E. Hartman 

Fire Oct. 1, destroyed the plant of the 
Snyder Land & Lumber Co., Snyder, Ark. 
Loss $5000. 

The North Fort 
Fort Worth, Tex., 
Phillips 

The People’s Ice Co. will enlarge its ice 
plant at Wichita Falls, Tex. Estimated 
cost, $100,000. 


Worth Fianing Mill, 
will be rebuilt by J. / 





~] 
© 


gin at 
Gin 


Fire Sept. 29, destroyed the 
Woodbury, Tex., of the Woodbury 
Co Loss $7: 500 


Ball Bros., 
chased a site 
struction of a factory 
of glass fruit jars 

The Bayly-Underhill Mfg. Co. is making 
preparations for the construction of a 
factory at 20th and Araphoe Sts., Denver, 


Muncie, Ind., have pur- 
at Tulsa, Okla., for the con- 
for the manufacture 


Colo., for the manufacture of overalls 
Fred Heinze, Fallon, Nev., is at the head 
of a corporation, capitalized for $1,300,000, 


which plans,to erect a beet sugar factory 
near Lovelock, Nev The corporation 
will be known as the Humbolt Valley 
Sugar Co 
WESTERN STATES 

Captain Lee H. Wakefield, owner of the 
Apex cannery, Anacortes, Wash., is plan- 
ning to rebuild the plant ata cost of about 
$250,000 

The Kellogg Bros. Lumber Co., Seattle, 
will build a mill to cost $150,000 at Entiat 
near Spokane, Wash 

Fire Sept. 29, destroyed the tile 
the Standard Clay Co., Little Falls 
Loss $200,000 

The logging works of the 
Co., Lyman, Wash., were 
troyed by fire, casuing a 
$30,000. The works will be 
at once 

J. H. Webber, 
quired a site at 


plant of 
Wash 


Skagit Mill 
recently des- 
loss of about 
reconstructed 


Wash., 
Lake 


has ac- 
near Sul- 


Everett, 
Winters 


tan, Wash., and will erect a large shingle 
mill 

W. Leo & Sons, Fall City, lowa, have ac- 
quired the cider and vinegar plant of the 


Blalock Fruit Co., at Walla Walla, Wash 
Itis understood the new owners will make 
extensive improvements and additions 
in the plant 


The Carobineum Treating Co. will soon 
start work on the construction of its 
wood-block treating plant at Yardley, 
Wash R. M. Fullerton, Boston, Mass., 
is pres 

Fire Sept. 20, destroyed the Rose City 


Shingle & Lumber Co.'s plant, Clatskaine, 


Ore Loss $9000 
Fire Sept. 25 
lant of the 


, destroyed the evaporating 
Dayton Evaporating Co., 


Jayton, Ore Loss $12,000. 
The Hood River Apps Vinegar Co., 
Hood River, Ore., is planning to make 


extensive improvements and additions 
in its evaporator and canning plant. 

The Bay City Rice Co., Bay City, Texas, 
is considering the erection of a large rice 
milling plant at Chico, Calif. F. G. Lud- 
wig is representative 

Work will soon be commenced on the 
construction of an olive pickling factory 
at. Corning, Calif for the H. J. Heinz 
Co., Pittsburgh, Penn The building will 
be 680x130 ft of concrete, and will cost, 
with equipment, about $25,000. 


The Linde Air Products Co., Niagara 
Falls, will build a two-story brick and 
frame factory at Emeryville, Calif Esti- 


$50,000 
improvements to its plant are 


mated cost, 
Extensive 


planned by the Hemet Laundry Co., He- 
met, Calif D.A. Kingsbury is a director 
of the company 

Fire Sept. 30, destroyed the engine 
house and laundry of the Livermore San- 
itarium, Livermore, Calif Loss $15,000 

Plans are being prepared by Gentry & 
Schultz, Byrne Bldg., Los Angeles, Calif., 
for the construction of a laundry building 
to be erected for C. L. Hansen on Linden 
St., Los Angeles 

The construction of an ice plant at Ma- 


dera, Calif., 
Bledsoe 
Preliminary arrangements are being 
made by Leroy Little for the construction 
of a flour milling plant at Mexicali, Calif. 


is contemplated by A. Scott 


The Federal Chemical Co., Los Angeles, 
Calif., has purchased a site at Porterse 
ville, Calif., for the construction of a fere 


tilizer plant 


W. R. Hanna will construct a fruit cane 
ning plant on Main St., Riverside, Calif. 


Fire Oct. 5, destroyed the plant of the 


Pacific Oil & Lead Co., San Francisco, 
Calif Loss $200,000 

Fire Oct. 5, destroyed the plant of the 
Pacific Oil & Lead Co., San Francisco, 
Calif Loss $200,000 

Frederick H. Meyer, arch., Bankers’ 
Investment Bldg., San Francisco, Calif., 


is preparing plans and specifications for 
the construction of a one-story reinforced 
concrete factory, at Polk and Turk Sts., 
for the Spring Patent Tire Co. The 
building will be 90x120 ft 
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The Salyer Piano Co. will enlarge its 
plant at Tropico, Calif. 
CANADA 


Sanitary Canning Co., Niagara 
Falls, Ont., will build a 3-story brick ad- 
dition, 60x80 ft. to its present factory. 

The Northern Navigation Co. will erect 
a refrigerating plant at Port Edward, 
Ont. R. W. Fawcett, 152 Essex St., Sar- 
nia, Ont., has the-plans, and R. Gilder- 
sleeve, Sarnia, is mgr. 

The E. T. Wright Shoe Co., St. Thomas, 
Ont., will erect a 4-story ahd basement 
factory of brick construction, 45x120 ft., 


The 


at a cost of $40,000. Ernest E. Donovan 
is mgr. 

The National Drug & Chemical Co., 
Montreal, Que., has acquired a site at 
Fourth St. and Churchill Ave., Edmon- 
ton, Alta., and will erect a large whole- 
sale warehouse. The company will es- 


tablish a laboratory later 

The Wetaskiwin Bedding Co., is erecting 
a factory at Medicine Hat, Alta. It will 
obtain its material from the Alberta 
Rolling Mills. 

H. Munderloh, 51 Mansfield St., Montre- 
al, Que., is planning to establish a large 
plate glass factory at Redlciffe, Alta. 


The lumber and shingle mill of the 
Campbell River Lumber & Shingle Mill 
Co., Hazelmere, B. C., was recently de- 
stroyed by fire at a loss of $150,000. 


Hunter & Fox are the owners. 








New INCORPORATIONS 


GENERAL MANUFACTURING 


The foliowing companies have been 


incorporated to manufacture: 
M. Melachrino & Co., Albany, N. Y.; 
cigarettes. Capital $3,500,000. Incorpora- 


tors: Robert S. Strack, Joseph A. Bennett, 
Brooklyn, Kennard Underwood, New 
York City Gervase Green, Englewood, 
N. Jd H B. Stimson, Leonard B. Mc 


Kitterick, Reuben M. Ellis, New York. 
Davis Box Toe Co. Inc., Boro. Brooklyn, 
4 boots, shoes and leather articles. 
$12,000 Incorporators: C. H. 
276 Halsey St., Mabel A. White, 
151 Rutland Road, Sophie Karat, 117 Van 
Buren St., Brooklyn. 
Buffalo Bath Cabinet Co., Inc., Buffalo, 
. Y.; hot air apparatus Capital $10,000. 
’.. Whiting, Louis Holz- 


Capital 
Chapman 


N 
Incorporators: J. ¢ 
born, C. L. Holzborn, Buffalo, N. 

The Facile Window Co. Inc., Boro. Man- 
hattan, N. Y.: window frames and tran- 
Capital $150,000 Incorporators 
tobert J. Turnbull, William Reichman, 
Herman Krasmer, George G. Schreiber, 
55 Liberty St Boro. Manhattan 


sSoOms 








FORTHCOMING MEETINGS 


National Machine Tool 


Fall 
Oct. 16-18, Hotel 


Builders’ 
Astor, New 


convention 
Association, 
York City. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


gzineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month, J. A. Brooks, sec- 


retary, Brown University, Providence, 
a 

New England Foundrymen’s Associa- 
tion Regular meeting second Wednes- 


Club, 


205 


each month. Exchange 
Mass. Fred F. Stockwell, 
Broadway, Cambridgeport, Mass. 
Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 


day of 


Boston, 


day; section meeting, first Tuesday. El- 
mer K. Hiles. secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 


Regular meeting first Wednes- 
each month, excepting 


cago, Til 
day evening of 


AMERICAN MACHINIST 


July and August. Secretary, J. H. 
_ 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“ Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
nee. No advertising ac- 
cep from any agency, association 


or individual 





charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 





MEN WANTED 


Canada 


MECHANIC, skilled, at once, for fine 
turret lathe and milling machine work; 
must be Al in small duplicate parts 
good, steady job year around. The Wat- 
son Firearm Sights, Ltd., Niagara Falls, 
Canada. 

Connecticut 

MECHANICAL DRAFTSMAN with 
three or four years’ experience in gen- 
eral mill engineering; position perma- 
nent. Apply to engineering department, 
\merican Thread Co., Willimantic Mills, 


Willimantic, Conn 
DIE SINKERS AND 
on drop-forged work; must be first-class 
men, able to earn highest wages i 
Address employment department, the 
Billings & Spencer Co., Hartford, Conn. 


DROP FORGERS 


SUPERINTENDENT for machine shop 
in combination with tinsmith and cop- 
persmith department; we want a man 
experienced in most uptodate American 
shop methods, capable to get the best 


results out of the men and tools, and also 
able to judge designs and machines; we 
want a man with experience in general 
engineering either in construction and 
manufacturing of steam engines or re- 
frigerating machinery or brewing ma- 
chine, and only such men that are abso- 
lutely capable of filling this job and fully 


qualified for the position need apply; 
state salary expected and give refer- 
ences. Box 947, Am. Machinist. 

Illinois 


DEMONSTRATORS, A-1, on machine 


tools; state experience, wages and refer- 
ence. Box 950, Am. Machinist. 

TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 


shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Il 

THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, Il. 

SHOP FOREMAN—A dependable young 
man who is a good general mechanic; an 
excellent opportunity for a steady hust- 
ler; write fully, giving references. Box 
962 Am. Machinist, 1144 Monadnock 
Bldg., Chicago, Il. 

SUPERINTENDENT, metal-bed fac- 
tory manufacturing high-grade goods; 
must be man of executive ability and 
one that can handle men to good ad- 
vantage. Write Kimball & Chappell, 
2834 Loomis St., Chicago, Ill 
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Massachusetts 

DRAFTSMEN with one or more years 
experience on machinery designing. Ap- 
ply to E. D. Jones & Sons Co., Pittsfield, 
Mass. 

DRAFTSMAN, experienced, one that 
has worked on power-plant installation 
and structural work preferred. Address 
Standard Plunger Elevator Co., Worces- 
ter, Mass. 

FOREMAN, experienced, to take charge 
of oxy-acetylene welding plant, making 
sheet metal tanks; must handle men well 
and push production; state age, experi- 


ence and references. P. O. Box 1630, 
Springfield, Mass. 
Michigan 
FOREMAN of erecting floor in plant 
making moderately heavy machinery, 


such as hoisting machines, etc.; state ex- 


perience, salary wanted, references. Box 
942, Am. Machinist. 
TOOLMAKERS—A number of experi- 





enced men on jigs and fixtures or on 
sheet-metal drawing, forming and blank- 
ing dies; steady work. Report to Buick 
Motor Co., Flint, Mich. 

CRANE DESIGNING DRAFTSMEN— 
Several, first-class; permanent positions; 
state experience, age, whether married 
or single, salary expected and when can 
report. The Shaw Electric Crane Co., 
Muskegon, Mich. 


ENGINEER, high grade, preferably 
one thoroughly versed in automobile re- 
quirements; only men _ with experience 


and a make good record need apply. The 
Timken-Detroit Axle Co., Detroit, Mich. 

DRAFTSMAN to have immediate 
charge of drawing room; one with ex- 
perience on automatic machinery pre- 
ferred: in replying please give age, 
nationality and salary expected; also a 


together 
permanent 


experience, 
position is 


account of 
references: 


brief 
with 


for the right man with a firm of estab- 
lished reputation in the Middle West 
Box 970, Am. Machinist. 
New York 
MACHINISTS accustomed to pump 


work, also three or four erectors accus- 
tomed to the same class of work. Ad- 
dress Pump, care of American Machinist 
SCREW MACHINE OPERATORS, auto- 
matic on Acme machines. State experi- 
ence, and wages expected; references re- 
quired Address Camera Works, East- 
man Kodak Co., Rochester, N. Y. 
MODEL MAKERS—One or two strictly 
first class on high grade light machine 
work; location, New York City; will pay 
liberal weekly salary to mechanic of the 
right stamp Box $05, Am. Machinist. 
A MANUFACTURING COMPANY in the 
vicinity of Buffalo, N. Y., having completed 
the development stage of its product, 
desires to engage an A-1 man to do time 
study work, directly under the superin- 
tendent; must be able to study both ma- 


chine and assembling operations and 
also to put data thus obtained into 
proper form for basis for bonus; a fine 


opportunity for one who has the ability 
to “hang on” and desires to develop him- 
self into an efficiency expert; give refer- 
ences and state salary expected or no 
attention will be paid to application. Box 
941, Am. Machinist. 
SUPERINTENDENT, young man, 25 to 
38, to take charge of the manufacturing 
end of factory building automatic ma- 
chinery; must be practical machinist, fa- 
miliar with all lines of shop practice 
and willing to work; must be an execu- 
tive and able to assume responsibility: 
we want an able, energetic man whv has 
the loyalty, ambition and ability to help 
build up a growing concern; would pre- 
fer that he have capital to become per- 


sonally interested in the company if 
mutually deemed advisable in the fu- 
ture, but ability is the first requisite: 
a splendid opportunity is open to the 
right man; state experience fully. Ad- 


dress Aaron H. Wing, 689 P. E. Building, 
Los Angeles, Calif. 


Ohio 

DIE MAKERS, also metal workers, 
first-class. Apply, stating age, experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 

DRAFTSMAN, experienced on _ high- 
speed automatic engine work by Ohio 
manufacturer; state experience and sal- 
arv expected in first letter. Box 958, Am. 
Machinist. 

DRAFTSMAN, experienced on return- 
tubular boiler work by Ohio manufac- 
turer; must be able to lay out work and 
develon sheets; state experience and 
salary expected in first letter. Box 959, 
Am. Machinist 
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FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, hammermen and . black- 
~miths, who wish to increase their op- 
portunities, to register with the free em- 
ployment department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 
OPERATORS, automatic screw ma- 
chine for multiple spindle automatics; 
steady permanent positions. Box 943, 
Am. Machinist. 


ERECTING FOREMAN, experienced on 
machine-tool work; steady work, desir- 
able position; write stating age, experi- 
ence and wages expected. Box 963, Am. 
Machinist. 

MACHINE-TOOL DESIGNER, | first- 
class, experienced on boring mill or 
drill-press work; all applications con- 
fidential; state age, experience, salary, 
Colburn Machine Tool Co., Franklin, 


ete. 
Penn. 

DESIGNER, experienced, for heavy 
automatic machine tools to work in 
Pittsburgh territory; state age, ex- 
perience in detail, salary expected and 
where now employed; all communica- 


tions strictly confidential. Box 948, Am. 
Machinist. 

MASTER MECHANIC, thoroughly ex- 
rerienced in the maintenance and upkeep 
of coal-handling machinery, power-plant 
equipment, pumps and -other machinery, 
incident to a byproduct coke oven in- 
stallation; state age, experience and sal- 
first letter; prefer man 


ary desired in ' 
about 40 years old. Box 957, Am. Mach. 
FOREMAN—By a company manu- 


facturing electrical wiring devices, a 
capable foreman to take charge of 
machine department; must be acquainted 
with modern methods and have had 
actual experience with power presses; 
good position for one who knows how to 
get results; state experience, age, and 
salary expected. Box 945, Am. Machinist. 
OPERA'TORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper Lanston 
Monotype Machine Co., Philadelphia. 
MECHANICAL SUPERINTENDENT 
for foundry and machine plant employ- 
ing 150 men more or less, specializing in 
the manufacture of single valve auto- 
matic and Corliss nonreleasing valve 
gear engines and power transmission 
machinery: applicant must, of necessity, 
be well up in foundry and machine-shop 
practice, including the operation of 
molding machines, understand thor- 


oughly the design and manufacture of 
Engines, be a systematizer and cost- 
cutter; address as below, stating age, 


experience and salary expected; position 
now open: all communications treated 
strictly confidential. Address “Key- 


stone,” Am. Machinist. 
Rhode Island 
TOOL AND DIE MAKERS—We can 


offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists; 
the very best of working conditions pre- 
vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 

TOOL DESIGNERS—Several A-1, who 
have had long experience in the design- 
ing and drawing of high class jigs and 
fixtures, for the economical and inter- 
changeable production of duplicate parts 
for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 
a” draftsmen need apply. Apply 

aft-Peirce Mfg. Co., Woonsocket, R. I. 


West Virginia 

ENGINEER, capable of designing hea- 
vy machine tools, especially boring mills. 
Must have necessary experience and qual- 
ifications suitable for such work. Box 891 
Am. Mach. 

EXPERIENCED MAN, capable of tak- 
ing charee of machine shop with large 
manufacturing company in sheet metal 
and tinware business; one experienced 
in die making and automatic machinery; 
state present position, experience, salary 
and references. Address “Tin Ware,” 
care of Am. Machinist. 
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Wisconsin 
MACHINISTS, two all around, famil- 
iar with mining and crushing work: 
first class wages. Box 209, Cudahy, Wis. 


PATTERN MAKERS, first class, in city 
of 35,000 people on high grade work: 
only men who are looking for permanent 
positions need apply: state experience, 
age and compensation expected. Box 
938, Am. Machinist. 








Positions WANTED 


Illinois 


MANAGER OR SUPERINTENDENT, 
mechanical engineer, age 45 years; good 
practical technical and business educa- 
tion and training; exceptional experi- 
ence aS manager and superintendent of 
factories manufacturing steam and gas 
engines, automobiles, typewriters, adding 
machines, miscellaneous and special ma- 
chinery and tools; good executive, good 
organizer and production engineer; 
thorough knowledge of and experience 
in efficient management principles and 
details of their application; can get best 
results: good habits, good health, ener- 
getic, reliable, successful; am _ consid- 
ered a high-class man of splendid per- 


sonality and character; at present en- 
gaged, but for good reasons desire to 
change. Box 954, Am. Machinist. 
Maryland 

FOREMAN, machine shop, with 14 
years’ experience on large engines and 
general mining and mill machinery, is 
open for engagement; best of reference. 


Box 966, Am. Machinist. 
Massachusetts 


PAYMASTER of large concern; have 
had twelve years training and am well 
qualified. Box 910, Am. Machinist. 

ASSISTANT SUPERINTENDENT or 


general foreman, 40 years old, technical 
graduate, 18 years’ experience, 13 years 
as foreman. Box 965, Am. Machinist. 


SUPERINTENDENT (39) now with 
large concern employing eighteen hun- 
dred men, building high grade textile 


machinery; technical, originator, conver- 
sant with best shop practice and produc- 
tion methods; can produce results; sal- 
ary $3500. Box 908, Am. Machinist. 
New Jersey 
AUTOMOBILE MECHANIC, 
stands automobile repairing; 10 years’ 
rarage and machine-shop experience; not 
afraid of work. Box 946, Am. Machinist. 
FACTORY MANAGER, good mechanic, 
capable of designing equipment, install- 


under- 


ing system, standardizing product, and 
getting high quality and low cost pro- 
duction; good record along these lines 


in important positions. Box 931, Am. Ma 

FOREMAN OR ASSISTANT SUPERIN- 
TENDENT, German, expert mechanic, 
graduate, with long experience in ma- 
chine-shop practice, tool-die making, de- 
signing, etc., wants position; automobiles, 
motorboats, electrical or precision ma- 
chinery, or stamping plant preferred. 
Box 964, Am. Machinist. 

New York 

MECHANICAL DRAFTSMAN, 
experience, wishes position. 
Am. Machinist. 


TOOLROOM FOREMAN, topnotcher on 
dies and punch press work, wants posi- 


various 
Box 937, 


tion. Box 933, Am. Machinist. 
MECHANICAL ENGINEER in small 
manufacturing plant or building con- 


cern; well up in figuring and design. Box 
953, Am. Machinist. 

MECHANICAL DRAFTSMAN, 12 years’ 
experience heavy and automatic ma- 
chinery, wishes to change; New York 
City or near. 3ox 969, Am. Machinist. 

CHIEF DRAFTSMAN, technical edu- 
cation, 11 years’ practical experience on 


heavy machinery, engines and boilers, 
desires change. Box 956, Am. Machinist. 

MACHINIST AND TOOL MAKER, 
young, two years’ road experience here 


and abroad, wishes employment as sales- 
man or demonstrator; best of references. 
Box 955, Am. Machinist. 

MECHANICAL ENGINEER, 
technical graduate, 12 years’ shop and 
office experience, general and marine, 
sugar machinery, desires progressive 
position. Box 949, Am. Machinist. 

SUPERINTENDENT, 36, inventive, sys- 
tematic, practical: large experience in 
manufacturing fine instruments and 
light machines: expert on speedometers, 
taximeters, clocks, etc., desires position. 
Box 968, Am. Machinist. 


designer, 


81 


INSPECTOR—Young man, thoroughly 
competent mechanic; technical; espe- 


experienced in manufacture and 
interchangeable parts of 
machinery; exec- 
Box 


cially 
inspection of 
instruments and small 
utive; reasonable salary; references. 
951, Am. Machinist. 


OFFICE MANAGER, 82 years old: ex- 


pees shop accountant, bookkeeper, cost 
ceeper, buyer and salesman; have had 
practical shop and drafting-room ex- 


perience; would possibly consider a posi- 


tion as salesman; prefer New Yerk City 
or Boston. Box 960, Am. Machinist. 
WHAT opening have you for a well 
educated man, possessing exceptional 
executive ability and good personality? 
Manager one concern seven years, of 


automobile company, and other high 
class positions; one who knows his busi- 
ness and can make good. Box 903, Am. 
Machinist. 


Ohio 
SUPERINTENDENT 
ager of plant making small or medium 
size high-grade work; can handle com- 
plete manufacturing end of business and 
produce results; at present engaged; 
location preferred, East. Box 944, Am. 
Machinist. 


or factory man- 


Pennsylvania 

_ DESIGNER, tool, jig and fixture, de- 
sires position; shop experience; salary, 
$25 a week. Box 961, Am. Machinist. 
TOOL DESIGNER, 38, with long and 
broad experience on jigs, fixtures, die 
molds and special tools for the manufac- 
ture of interchangeable parts, desires to 
change. Box 967, Am. Machinist. 


Rhode Island 


FOREMAN PATTERN MAKER, 18 
years experience on cotton machinery, 
punch press, printing press and machine 


tool patterns; references. Box 904, Am. 
Mach. 

CHIEF TOOL DESIGNER or other re- 
sponsible position; A-1 machinist, tool 


maker, draftsman, machine and tool de- 
signer of broad experience; executive 
abilitv: excellent references; American, 
28. -Box 952, Am. Machinist. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, ete. 
Taylor-Shantz Co., Rochester, N. Y. 

Patents secured Cc. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am 
Machinist 

Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 


Box 267, Am. Machinist. 

Gas turbine problem solved; U. S. A. 
patent for sale; $10,000 and shares; full 
investigation invited A. Patsehke, In- 
genieur, Berlin Wilmersdorf, Nas- 


sauische-Strasse 27 

For Sale, on account of changing equip- 
ment, we have for sale several thousand 
a standard carriage bolts Price 


25c. per hundred Stewart & Clark Mfg. 


Co., 1848 Diversey Bivd., Chicago 

For Sale—One Knowles underwriters’ 
pumr 14-in. steam cylinders, 7%-in. 
water cylinders, 12-in. stroke; in first- 
class condition; taken out to install a 


Address The Brown Cotton 
Gin Co., New London, Conn. 

Address of firms able to do work on 
5-A and 6-A Potter & Johnston and 
Cleveland automatic machines up to 2% 
in., in 20,000 lots wanted; give number of 


larger pump. 


machines available and whether on 
hourly or piece basis; work probably 
available November 1. Box 923, Am. Ma. 


For Sale—In the vicinity of Boston, 
machine shop, established 30 years, mak- 
ing a line of oll cups and oiling devices 
and equipped to do all kinds of auto- 
mobile screw machine work; $3000 would 
buy control, $9000 would buy outright 
land, building and machinery worth £20 
000. Applv “C. W. H., Room 408, Peimber- 
ton Bldg., Boston, Mass. 

For Sale—Patented design of an elec- 
tro-hydraulic riveting machine well ap- 
proved in practice. Swiss Machine 
Mfe. Co. of universal renown wishes to 
dispose of their United States patent 
rights: complete working drawings could 
be supnlied; great numbers of orders and 
repeat orders executed on the Continent. 
Please apply to Maschinenfabrik Oerli- 
kon, Oerlikon, Switzerland. 
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By The Sales Manager 


Here’s a question for you- 


Suppose every advertiser in this paper ‘“‘cut out” 
simultaneously, and' henceforth your copy of the 
American Machinist came to you without any ad- 
vertising at all, what would be the result? 


Would the American Machinist be as interesting to 


you as it is now? Would it be as valuable? 


If there is any reader of this paper who can 
answer ‘‘yes’’ in these two instances, we would like 


to know how he spells his name. 


We would like to know what new line of work he is 
contemplating taking up. 


You'll admit that the American Machinist would 
not be as interesting or as valuable without its adver- 
tising pages. 


Then you are getting some good out of the Am- 
erican Machinist advertising. 


Do you realize, too, that whenever you read one of 
these advertisements you have given an audience to a 
sure-enough salesman? 


And whenever this salesman persuades you to buy, 
do you know exactly what has transpired in your mind? 
*Tis this—the mental law of sale. 


Whether you buy a wrench, or a lathe, or what 
not, it’s there. 


How? By 
a catchy headline, by a pertinent question, a direct 
command, or possibly by an attractive arrangement 


First this salesman got your attention. 


or layout. 


Then it developed an interest. This interest prop- 
erly augmented then changed into desire and the 
desire intensified developed at once into action, on 


your part. 


If this salesman carries you successfully through 
these four steps it contains al/ the elements of good 
salesmanship. 


It has succeeded in getting you to write for some- 
thing for which a desire was created in your mind. 


But that’s not the end—The employer of this 
salesman has more to perform. 


He must obtain and maintain your confidence in 
his product. He does this by rendering you a ser- 
vice through his product. 


If he can render you no material service he fails— 
and this salesman fails on the next visit. 


And remember this—no one knows this truth any 
better than an advertiser in this paper. 


No advertiser in the American Machinist sees any 
profit in selling you something without selling you 
satisfaction and confidence too. 


The modern business slogan reads: ‘‘He profits 
most who serves best.’’ It’s universal. 


Our advertisers are not so narrow or unbusiness- 
like that they fail to see beyond the passing of the 
voucher from your hands to theirs. 


They know that only reliable products can be con- 
tinuously advertised. 


They know that they themselves must maintain an 
unquestionable reliability if they are to remain as an 
advertiser in this paper. 


Now then, as you read the advertisements in this 
issue, bear out these thoughts. 


Notice the approach of these many salesmen. Try 
yourself—and see how many of them get your 


attention 


How many of them get you interested—how many 
of them are able to create a desire in your mind to 
actually want their products-——and how many of them 
persuade you to write for a catalog or further infor- 


mation, etc. 


Look upon these advertisements as so many sales- 
men calling on you, and the American Machinist 
will be more interesting. It will be more valuable 
than you perhaps have realized before. 
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Special ‘Tools in Bath Grinder Shops 


After the cross-slide of the Bath 
grinder manufacturéd by the Bath 
Grinder Co., Fitchburg, Mass., has been 
rough-planed and allowed to season, it 
is finish-planed and rough-scraped. The 
planing of the ways, one flat and one V, 
is just an ordinary accurate planing job 
and need not be described here, but the 
planing of the oil grooves, which is done 
after scraping, is very much out of the 
ordinary. 

The mechanism used, and shown in 
Figs. 1 and 2, was devised by Mr. Moore, 
superintendent of the Bath shops. At 
each end of the planer table a casting is 
bolted. A dovetail runs the full length 
of it and accommodates the head of the 
bolt which secures the arm A in working 
position. A braided rope B is secured to 


















bashes 


By E. A. Suverkrop 

















Some of the boring anc drilling 
jigs and milling fixtures used in - 
the manufacture of the Bath 
grinder. A simple and efficient 
attachment for planing the oil 
grooves in the flat and V-tracks 
in the cross-slide. A graduating 
machine. 














the two arms A and passes a complete 
turn around the drum C. This drum is 
mounted on a spindle which runs freely 
in the bracket bolted to the clapper block. 

Just above the drum is an eccentric D 
which is a working fit in a transverse slot 
in the reciprocating bar E. This recipro- 
cating bar is actuated by the eccentric D, 
which in turn is oscillated by the drum C 
and the rope B, as the table traverses 
back and forth. On the end of the bar E 
the oil grooving tool F is mounted. As 
the clapper does not lift, the tool is so 
made that it will lift on the return stroke, 
and is provided with a light spring to 



































Fic. 3. THE SURFACE PLATE 


bring it to cutting position again an the 
cutting stroke. 

With this simple mechanism the oil 
grooves G are cut. The cross-slide shown 
is four feet long and there are three oil 
grooves, one on the flat track and one on 
each angle of the V-track. These are 
planed in less than 8 minutes, including 
setting. At H is shown a simple little ec- 
centric binder for clamping the rope B. 
In Fig. 2 the device is shown thrown over 
at an angle for planing the groove in the 
V. The change from the flat to the V- 
track was made in 1% minutes. 


THE SURFACE PLATE 


The method employed for scraping the 
flat and V-tracks of the cross-slide are 
also somewhat out of the ordinary. A 
special stand A, Fig. 3, is employed. Upon 
this the swivel B is mounted and to this 
the cross-slide C is scraped and fitted. 
The special stand has been described in 
the AMERICAN MACHINIST, so need not be 
explained here. 

The special surface plate D is used 
by the scraper hand to true up the V and 
flat tracks. It is a very heavy casting, a 
few inches longer than the 
which it is applied, and on it is a flat 
male V fitting the flat track 


surface to 


track and a 














2. PLANING O1L GROOVE IN V-TRACK 


~T.] 
Fis. 


and female V on the cross-slide. As all 
cross-slides are scraped to this standard 
surface plate, all are duplicates. 

HOLE 


BORING CLUTCH-SHAFT 


The clutch-shaft hole in the cross-slide 
A, is bored with the aid of the jig B 
mounted on it in Fig. 4. The work which 
has been rough-scraped locates the jig 
by the bearing surfaces C. The bushings 
D for guiding the boring bars are mount- 
ed in the hinged member E, which for 
clearness is shown swung up out of bor- 
ing position. The usual universal joints 
are used for driving the boring bar. This 
is a good example of logical choice of 
locating points for the work. 









DRILLING THE CROSS-SLIDE 


The jig used for drilling the holes in 
the cross-slide for attaching it to the 
apron, is shown in Fig. 5. An angle plate 
A, the long member which is out of sight 
behind the table of the radial driling ma- 
chine, is used to square the work B. The 
drill jig is a simple flat plate C provided 
with bushings and a hole for the lo- 
cating plug D. This plug enters 
the clutch shaft hole bored in the pre- 
vious operation in the Lucas boring mill. 
The other end of the jig is located by the 
hardened-steel fixed pin E, being brought 
up against the scraped bearing surface 
of the cross-slide B. 


DRILLING THE APRON 


The apron A, Fig. 6, is held in the box 
jig B for drilling the 41 holes of various 
sizes which are put into and through it 
from four sides. The cover C is hinged 
at one end so that the piece can be 
quickly inserted and removed. Feet are 
provided at the corners on all four sides, 
and the cover C fits the box at six points, 
two at each end and two in the center, as 
shown at D, to prevent distortion. The 
aprons are made up a number at a time 
and interchange on any machine. 

The jig for drilling the idler pulley 
bracket swivel is shown in Fig. 7 with a 
swivel in place and one at the side. The 
bushings are shown removed from the 
jig. 


OTHER JIGS 


The traverse speed-change, gear-box 
jig is shown in Fig. 8, with a gear box in 
place and one at the side. In all these 
jigs plenty of metal is used and this is 
properly distributed. 

‘The jig shown in Fig. 9 is for drilling 
the holes for attaching the cross-screw 
nut brackets, one of which is shown un- 
drilled at A. In the jig is shown the 
bracket A with the untapped nut B in 
place. Locatron of the hinged top plate 
C is obtained by the plug LZ which enters 
the hole in C. Dowel-pin and bolt holes 
are drilled in this jig. The dowel-pin 
holes are drilled first and a straight dowel 
E is inserted through the jig and work 
after the first dowel hole is drilled. 

At F in the same figure is shown the 
small jig for drilling the four small holes 
in the nut B. The work is located and 
after the first small hole is drilled the 
bent locking pin G is inserted through the 
jig and work, locking them together for 
the subsequent holes. 

A simple little jig is shown in Fig. 10 
for drilling the cross-screw flange A. 
rhere are three bolt holes and two dowel 
holes as shown, and at the side an oil 
hole B. While the accurate locating of 
the oil hole is not necessary, its drilling 
in this jig at the same setting with the 
other holes saves time. 

The jig for drilling the back rests is 
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shown in Fig. 11. The male V, A, is having three different diameters. The 
located in the female V, A, and the set- holding bolt hole E and another small 
screw B binds the back rest in position. hole F are also drilled at this single set- 
The holes C and D are stepped holes, each _ ting. 






























































Fic. 4. BoRING CLUTCH SHAFT HOLE 














Fic. 5. Cross-SLipDE DRILLING Jic 

















Fic. 6, DRILLING JIG FOR THE APRON 
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A MILLING FIXTURE 


The rack shafts are milled flat at one 
end and subsequently the teeth are cut 
while they are held in the jig shown in 
Fig. 12. This jig holds six bars at a time 
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RUNNING IN THE GEAR BOXES 


After assembling, both gear boxes used 
in the machine are “run in.” Fig. 13 


shows the traverse speed box in place in 
the “running in” stand. 


It is driven by 













































Fic. 8. DRILL JiG FOR CHANGE-GEAR Box 


on the miller table, and these are clamped 
by the plugs A, actuated by the cone- 
pointed setscrews B. These rack shafts 
are used in the construction of the belt 
shifter. 

















Fic. 10. Cross-scREw FLANGE JIG 


belt and runs anywhere from 2 to 10 
hours, till it runs smoothly. 

In Fig. 14 is shown the overhead 
change-speed box being “run in.” It oc- 
cupies a position similar to, what it will 
later have when at work. These boxes 
are also “run in” till they satis- 
factory. 


are 


THE GRADUATING MACHINE 


The graduating machine shown in Figs. 
15 and 16 was designed by Mr. Moore 
and cost approximately $75, to build. 

The driving pulley A carries the spur 
pinion B which drives the spur gear C, 
making five turns to one of the gear. 
The bevel gear D is mounted on the same 
shaft E with the spur gear C. It drives 
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a bevel pinion carried on the same shaft 
with a cam which actuates the lever F. 
This lever reciprocates the shaft G carry- 
ing the pawl H which actuates the divid- 


ing ratchet wheel J. This dividing wheel 
is considerably larger than the work, is 
very accurate and was cut by Brown & 
Sharpe. 

Mounted on the front end of the shaft 
E is a 10-lobed cam with one long lobe 
and, 180 deg. from it, a medium-length 
lobe. This cam vertically reciprocates 
the bar J which carries the cutting tool K. 
The cutting tool rocks so that it does not 
mar the work on its return stroke. The 
work L is provided with a turned spigot 
which is held in the compression collet 
shown in Fig. 16. 








Education of Foundry 
Apprentices* 
By Otto BRANDT 
The foundry, although using machinery 
to some extent, is still one of the places 
in which skill of hand and judgment play 


*Abstract from paper pres¢« 
the Buffalo Convention of the 
Foundrymen’s Association 


nted before 
\merican 














Fic. 9. Cross-screw Nut Jic 




















Fic. 11. BAcK-rest DRILL Jic 
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an important part in the attainment of 
first-class work. Judging the intrinsic 
value of the workman by the degree of 
mechanical skill, sound judgment, and 
sense of responsibility displayed in the 
production of his work, places the work 
of a first-class molder high in the scale 
of industrial value, notwithstanding the 
lowering of this value to some extent by 
modern mass production. 

The foundry is one of those industries 
which has to provide for its own supply 
of skilled men, since there are no other 
related industries which could serve in 
any way, or be useful as preparatory 
agencies for the trade of a molder. Not 


ee 


~~ ee 


r 


a a, 
> 


C= 





Fic. 14. “RUNNING-IN” OVERHEAD GEAR 


Box 


even the skilled molder in one class of 
molding is always able to use his skill 
successfully in another class. Hence the 
problem of training apprentices in the 
foundry is the more important since the 
burden has to be assumed almost exclu- 
sively by the foundry itself. 


ACCEPTING APPRENTICES 


The rules under which apprentices are 
accepted in Germany are quite uniform. 
They are based upon the customary 
written apprenticeship contract with a 
trial period and an increasing scale of 
wages, the latter generally beginning 
with Ic. per hour the first year, with 25c. 
additional per week; 1'4c. per hour the 
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second year, with 30c. additional per 
week; 2c. per hour the third year, with 
37c. additional per week; then 2'%c. per 
hour the fourth year, with 50c. additional 
per week. 
















Fic, 12. BELT-SHIFTER RACK MILLING Jic 

















Fic. 13. “RUNNING-IN” TRAVERSE GEAR Box 

















Fic. 15. GRADUATING MACHINE WITH WorRK 
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At some places a little more is paid; 
from $1 to $1.25 per week the first year 
to $2.50 per week the fourth year. This 
has naturally brought out the question 
whether more boys would not be attracted 
to learn the molder’s trade if the pay 
were better. In some large shops the 
best boys are given piecework during the 
last year to give them an opportunity to 
carn more. 

It is frequently the custom to assign an 
apprentice to the care of a skilled work- 
man as a helper in order to receive prac- 
tical instruction. Only such workmen are 
selected who are able to give proper in- 
structions. The increase in earnings of 
the workmen due to the help of the ap- 
prentice is their compensation for teach- 
ing the boy. If, however, the boy makes 
rapid progress and the foreman notices 
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works, the foundry apprentices are likely 
formed into a special class with instruc- 
tion pertaining to foundry work, pro- 
vided there are enough boys to form such 
aclass. If there are not enough to form 
special classes, then all are given gen- 
eral instruction in the industrial continu- 
ation school, or groups of correlated 
branches, like molders, pattern makers 
and machinists, are instructed together. 

With some concerns, all apprentices are 
instructed together the first year and spe- 
cialized in the following three years. 
There is no uniformity as to subject mat- 
ter or time taught. It varies all the way 
from a school with one class and four 
hours’ instruction per week only, to a 
complete three-class system with a pre- 
paratory school and twelve hours per 
week instruction. Again with some 

















Fic. 16. GRADUATING MACHINE, SHOWING 


the earnings ef a _ teacher-workman 
rising rapidly, due to the efficient help of 
the boy, then the boy’s pay is gradually 
deducted from the earnings of the work- 
man, and if still rising, the workman is 
requested to give the boy some extra 
compensation. In order to attract boys 
and to prevent their gravitating toward 
the larger industrial centers, premiums 
are often paid ranging al! the way from 
$20 to 575. pavable at the expiration -of 
the apprenticeship. 


COMPULSORY SAVING 


Apprentices everywhere are compelled 
tc deposit a small amount of their ecarn- 
ings with the works’ saving fund. This 
sum is returned tc them with interest ai 
the end of their apr renticeship. The char- 
acter and extent ef the apprentice school 
at a works are naturally determired by 
the work’s na‘ure and extent—whether it 
is a general »pprentice schoo! without 
specialization for special bretaches, or 
whether it is an industrial continuation 
school with special branches, 

Thus, where the foundrv is a depart- 
ment of a machine shop or electrical 


COLLET 


schools purely technical subjects, apply- 
ing directly to the work on hand, are 
alone considered, while others carry out 
the regular continuation-school curric- 
ulum with such additions or deductions 
or specialization as necessity or conven- 
ience demands. 

It may be .nentioned here that every 
employer has to send his employees un- 
der 18 years of age to a continuation 
school for a prescribed number of hours 
per week, be it a shop school or a school 
provided by the municipality. Every em- 
ployer is at 1iberty to maintain a school 
-f hig own on his own premises at his 
¢ expense. But if so, the schoo! must 
conform to certain government require- 
ments concerning the number of hours 
taught per week and the given subjects. 
The schoo! is not allowed to fall below 
this standard. The employer may go 
above it to any length he desires. 

The subjects taught include German, 
civics, shop practice, knowledge of mater- 
ials, including specialized instruction 
pertaining to one particular trade, metal- 
lurgy, arithmetic, bookkeeping, natural 
science, physics, geometry and drawing. 
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One or the other of these subjects, as, 
for instance, bookkeeping, may be left 
out and the time given to a certain sub- 
ject may vary, according to the special 
needs of a concern. 

The time of arrangement is likewise a 
matter of convenience with each concern 
maintaining a shop school. Some have 
school from 7 to 9 a.m., or 5 to 7 p.m., 
or any other hour. Some have school for 
1'~ to 2 hours on Sunday. Sunday-schoo! 
work, however, is not frequent any 
longer, neither with municipal industrial 
schools nor with shop schools. 


CURRICULUM 


A few detai's of one typical school are 
here presented: 


GERMAN—TIwo hours per week. First 
vear. 
LetTeER WritinG—Business practice, 


bills, receipts, shipping notices, postals 

and railrcad forms, etc:, compositions, 

reading and discussion of trade topics. 
MATERIALS—Two hours per week. 


MetALs—tTheir ores, where found. 
Processes of conversion. Blast furnace, 
cupola, bessemer, openhearth furnace, 


crucible, malleable iron, alloys, etc. 
Woons—Kinds, and their properties, 
diseases, protection, 
ARITHMETIC—Two hours per week. 
Business ARITHMETIC—Cost of mater- 
ials; buying materials, freight charges. 


WEIGHT OF DIFFERENT MeETALS—Men 
suration 
DRAWING—Six hours per week. 


A continuation of the same subjects 
obtains during the remaining three years 
of apprenticeship, 12 hours each week 
being devoted to them with specialization 
where necessary. During the last two 
years business law, civics and industrial 
history are added. 

In some instances, German and civics 
are either entirely neglected or receive 
but scant attention. The wisdom of the 
practice, indulged in in some quarters, 
of laving excessive stress upon the ac- 
quisition of purely. technical subjects, 
may be questioned. In the pursuance of 
everyday shop routine the average work- 
man does not require such a surplus of 
technical knowledge. 


SuRPLUS TECHNICAL KNOWLEDGE 

In this respect we may all agree with 
the recent decree by the Minister of Com<s« 
merce and Industry of Prussia, concern 
ing the curriculum and equipment of the 
industrial continuation schools, when he 
says: “The compulsory industrial con- 
tinuation school should aim at the voca- 
tional education of the young people be- 
tween 14 and 18 years of age, to promote 
that education and to educate them to 
become valuable citizens and respected 
men.” It is gratifying to note the will- 
ingness of the management of all works 
to arrange for school hours during day 
time, and to provide the necessary school 
material either free or at cost. 
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Shop schools are necessarily limited 
in numbers, and it is, therefore, gratify- 
ing to acknowledge the willingness of the 
municipal compulsory continuation 
schools to adjust themselves to the neces- 
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sities of local conditions and, when de- 
sirable, arrange special trade classes. 
Thus, in Diisseldorf, of 214 classes in 
the industrial continuation schools only 
74 were general. All others were spe- 
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cial. As these schools are now consti- 
tuted, the foundry derives but little bene- 
fit from them unless they are to be 
equipped for foundry work, which would 
of course, change conditions. 








Master Plate Work on aVertical Miller 


When master plates or master-plate 
methods are spoken of we are inclined to 
associate with the term very fine-haired 
work and work of a rather small char- 
acter such as is done in watch factories 
or where bench-lathe methods prevail. 
There is, however, no good reason why 
the master-plate method should not be 
much more extensively used on larger 
work and even on work where a high 
degree of accuracy is not necessary. 

This article is presented not so much 
for the purpose of describing the work 
actually done as in the hope of suggest- 
ing how the method may be applied on 
large work. Another reason is to illus- 
trate a case where the center punch and 
rotary center indicator method of locating 
holes was conveniently used. While ex- 
treme accuracy was not required in the 
work described, it will be seen that as 
high a degree of accuracy as desired 
could have been obtained by the method 
followed. 


THE WorkK To Be DONE 


The job was the making of a gray-iron 
pattern for the baseplate of a switchboard 
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Section X-¥ 
FIG.1 


Front Elevation 


By E. M. King 
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Application of a useful prin- 
ciple to the machining of a num- 
ber of curved and straight sur- 
faces as well as to the locating 
and boring of holes. 

In this case a piece of brass 
4 in. thick and approximately 
12 in. square is used as a master 
plate. It is located by first one 
hole and then another over a 
central plug in the rotary table 
of the miller, thus getting the 
different settings necessary for 
the machining operations. 




















blind holes in the bosses C and D. The 
rib N is for strengthening the plate. A 
rim is formed at O, inside of which the 
cover fits. There are three bosses, J, K, 
L, through which holes are drilled for 
screws which hold the cover in place. 
The pillars M are for supporting the 
scale plate. 

Special care was used in making the 
castings for the baseplates, so that the 
large hole and the tops of the pillars M 














the 


of 
This base- 


electrical measuring instrument 
type known as “semi-flush.” 
plate is shown in Fig. 1. The instru- 
ment movement is contained in a drawn- 
up steel case which fits in the large hole 
in the baseplate and projects from the 
back as shown by the dotted lines. This 
part goes into a clearance hole cut in 
the marble slab to which the whole is 
fastened by means of studs screwed into 





the master-plate method, making use of 
the bosses CD to put holes in for dowel- 
ing the pattern to the master plate. 
The pillars M had been cast on the 
work, but it was decided to mill them 
off for convenience in strapping down 
and machining the piece, and afterward 
make them as separate pieces and screw 
or rivet them on. The bosses JKL, were 
also removed in machining. The bosses 
C.*D were milled down. even with the 
rib N. Roughing cuts were now taken 
over the back of the casting and over 
such parts of the front as were conveni- 
ent; then a finishing cut was taken over 
the bearing surface of the back. Owing 
to the difficulty of clamping and support- 
ing the work, the surface thus obtained 
was not very true; it was, therefore, 
finished by scraping to a surface plate. 


MASTER-PLATE MATERIAL 


The only piece of material available 
for the master plate, Fig. 2, was an ir- 
regularly shaped piece of half-inch sheet 
brass barely large enough to accom- 


modate all the holes without any truing 
up or straightening of the edges. 


This 
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MASTER-PLATE WORK ON A VERTICAL MILLER 


alone had to be machined. The pattern 
was made from a casting which had a 
liberal allowance left all over for ma- 
chining. 
THE PROCESS SELECTED 
The spindle of a Becker No. 3 vertical 
miller with a circular milling attachment 


was fitted with draw-in or collet chucks. 
It was decided to use this machine and 


is mentioned merely to show why the 
usual method of laying out from a 
straight side was not followed. No 12- 
in. vernier caliper was at hand, so noth- 
ing could have been gained by setting 
buttons. The brass was springy from 
the rolling, so to relieve the strains it 
was heated until it melted soft solder 
when touched to its surface. It was then 
planed on both sides. 
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The centers of all holes, bosses and 
arcs A,B,C,D,E,F,G,H,J,K,L, were 
laid out as accurately as possible with 
dividers, scale and straight-edge; the cen- 
ters were slightly center-punched and an 
outline of the pattern was drawn on the 
brass. Outside this outline, and about 
0.050 or 0.060 in. distant, another line 
was drawn for a guide in milling around 
the edge of the pattern. The points of 
tangency of the arcs and straight lines 
were marked with the radial lines 1, 2, 3, 
4, 5,6, 7, 8. 


LOCATING AND BORING THE HOLES 


The brass plate was clamped on the 
vertical miller platen and by means of 
the center indicator described in Vol. 34, 
page 1107, each hole in turn was lo- 
cated in line with the machine spindle, 
and drilled and bored to a diameter of 
0.450 in. An ordinary ,;-in. end mill 
was first used to rough bore the holes 
and then the fish-tail mill shown in Fig. 
3 was used to finish them. 

This mill had a taper shank which was 
driven into a taper chuck in which it re- 
mained until all the holes were bored. 
The chuck fitted nicely in the spindle so 
that the cutting end of the mill ran true 
every time it was used, and, produced 
holes without any perceptible difference 
in their diameters. It will be noticed that 
this mill is much longer than would seem 
necessary. The idea is to have it project 
from the spindle a distance about equal 
to the length of the center indicator used, 
so that the plate while being bored will 
be at about the same distance from the 
end of the miller spindle as when it was 
located by the indicator. This minimizes 
the -error in case the spindle should not 
be square with the table. 


PUTTING IN THE CLAMP-SCREW HOLES 


The dowel pin holes C and D in the 
casting, corresponding to C and D in the 
master plate, were now bored in the same 
manner. The pattern was located on the 
master plate and a number of holes P 
drilled and tapped in the latter for screws 
to clamp down the pattern. As it was 
necessary that each of these clamps 
should be removed in turn and shifted to 
a different place to allow the milling cut- 
ter to work around the periphery, it was 
necessary to put in many more screw 
holes than would be sufficient simply to 
hold the work. 

A brass plug was driven in the hole in 
the center of the faceplate or table of 
the circular milling attachment and milled 
up central and to 0.450-in. diameter to fit 
the holes in the master plate. This plug 
projected above the table a little less than 
the thickness of the master plate. The 
master and pattern were now placed on 
the table, each hole in turn on the cen- 
tral plug, and nreans for clamping them 
on the table decided upon. As many 
holes, Q, as were necessary were drilled 
and counterbored in the master plate, 
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over the T-slots, for filister-head screws. 
In some of the positions which the master 
plate and work occupy they will overhang 
the table considerably. 

The pattern was now ready to proceed 
with. Two special taper shank mills 
were made, about ;;-in. in diameter, hav- 
ing a slight taper to make the proper 
draft_on the pattern. One had round 
corners and was used to mill the rib N, 
Fig. 1, and the bosses C, D. The other 
had sharp corners, and was used to mill 
the periphery. Standard corner-rounding 
milling cutters, mounted on a special ex- 
pansion arbor, were used for rounding 
the corners of the large hole and the 
rim O. 


OPERATION ON THE PATTERN 


1. Clamp the master plate and work 
on the circular table, with the hole B 
on the central plug. Mill the hole in the 
pattern to size and round the corner. 
Mill that part of the surrounding. sur- 
face concentric with B; also the periphery 
between lines 1 and 8. 

2. Place hole H on the plug, mill the 
periphery between lines 1 and 2, also 
parts of the rib N and the rim O con- 
centric with H. 

3. Place the hole G on the plug. Mill 
between lines 7 and 8 as in operation 2. 

4. Remove the pattern from the master 
plate. Clamp the latter on the table with 
the hole B on the plug and set the line 
AF parallel with the movement of the 
miller platen. This may be done by put- 
ting plugs in the holes A, F, placing a 
Straight-edge or parallel piece against 
them, and using an indicator in the 
spindle. The circular table is now clamped 
in this position. The pattern is again 


clamped on the master plate and the 
Straight parts between lines 2 and 3 
milled. 

5. Set the line AE in like manner, 


parallel with the table slide and mill be- 
tween lines 6 and 7. 


6. Place the hole F on the plug. Mill 
between lines 3 and 4. 

7. Place the hole E on the plug. Mill 
between lines 5 and 6. 

8. Place the hole A on the plug. Mill 
between lines 4 and 5. 
* 9. Place the hole C on the plug. Mill 
boss C. 

10. Place the hole D on the plug. Mill 


boss D. 

The master plate may be dispensed 
with on operations 9 and 10 and the 
holes in the pattern used direct on the 
plug. The pattern is now turned over 
on the master plate and the depressed 
portion of the back finished, repeating 
operations +4, 5, 6, 7, 8, 9, 10. 


ADVANTAGE OF SYMMETRICAL DESIGN 


As the pattern is symmetrical in de- 
sign with regard to the center line XY, 
Fig. 1, the same side of the master plate 
may be used next the pattern for both 
front and back. Had it been unsymmet- 
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rical, however, it would have been nec- 
essary to turn over the master plate 
when milling the back of the pattern. 

Of course, it is not necessary to fol- 
low the operations in the order given. 
The holes J, K, 1, were simply transferred 
on the drill press. These holes were '%- 
in. in diameter. Brass plugs with heads 
the same diameter as the bosses were 
driven into holes C,D,J,K,L, and the 
brass pillars M, were fitted on. This 
completed the pattern. 

For simplicity, the operations | to 10 
aré represented as though the parts con- 
centric with each hole in the master 
plate were finished at the first setting. 
This was not the case. The casting was 
first rough-milled and afterward finished, 
the procedure in both cases being about 
the same. In fact, one of the great ad- 
vantages of the master-plate method is 
that when once the work is located on 
the plate, it is simply necessary to change 
from hole to hole on the central plug 
in order to locate the work in position for 
machining. In many cases it is easier 
thus to change the position of the work 
than to remove the tool and set another 
in the machine. 








Distinguishing Brass by Color 


According to the Brass World the com- 
position of brass may be readily deter- 
mined, approximately, by the color. 

When the brass contains 5 per cent. of 
zinc, it has a red color scarcely differ- 
ing from that of pure copper. When 10 
per cent. of zinc is present, the mixture 
has a true bronze color. With 15 per 
cent. of zinc, the brass has a light orange 
shade. When the amount of zinc reaches 
20 per cent., the color of the mixture is 
greenish-yellow and is known as “green 
brass.” With 25 per cent. zinc, the 
color is practically that of the 20 per 
cent. mixture so that this, too, is a “green 
brass.”” Brass with 30 per cent. zinc has 
the true, yellow brass color. The same is 
found with 35 per cent. of zinc, but at 
about this point the yellow color begins 
to disappear. For at 40% zinc, a reddish- 
yellow color is found. Brass, therefore, 
that has a reddish-yellow shade will al- 
ways contain more than 35 per cent. zinc. 
The “dead line” seems to be about 38 per 
cent. zinc, for at this. percentage, the 
transition from the real yellow to the 
reddish-yellow begins. 

When the zinc is increased to 45 per 
cent., the color of the brass is a rich 
golden color and, strictly speaking, it 
may be called “orange.” The mixture 
containing 50- per cent. zinc has also a 
golden shade, but even richer than 45 
per cent, zinc alloy. 

In comparing colors a highly polished 
surface is not so good as a dead one, for 
the reason that ihe reflections are likely 
to deceive the o server. A freshly cut 
surface is necessary in order to get away 
from the effects of tarnishing. 
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The Fatigue Failure of Metals—Il 


For our discussion the most convenient 
lot of experimental data hitherto pub- 
lished on the form of the endurance 
curve are to be found in a paper by 
Eden, Rose and Cunningham, in Engi- 
neering (London) for Oct. 27 and Nov. 
3, 1911.. These men ran a series of tests 
on wrought irons, steels, and copper, ex- 
tending over two years, using rotary 
transverse loading. 

Their loading scheme is shown in Fig. 
5. This is a transverse loading by four 
equal forces symmetrically placed about 
the center of the test section. This gives 
zero shear and uniform bending moment 
on the test section. The piece was car- 
ried in ball bearings and connected to a 
counter which was automatically stopped 
when the piece broke. Speeds could be 
had from 200 to 1300 r.p.m. The range 
of number of applications was from 
10,000 to 1,000,000. 

Their conclusions may be summarized 
as follows: a Change of speed over the 
available range had no surely demon- 
strable effect; b consistent results were 
very difficult to get; c the plot of log. 
(stress) versus log. (number of applica- 
tions) approaches a straight line. The 
discussion brought out much dissent from 
this last conclusion. 

That the reader may judge for himself 
as to b and c the curves of the Eden- 
Rose-Cunningham paper are repeated 
here in Figs. 6 to 11. The figures have 
been traced directly from theirs, with a 
change of scale of the stresses from tons 
of 2240 Ib. per sq.in. to pounds per 
square inch. They added to their paper 
a plot of Wohler’s test results on wrought 
iron covering the range from 2000 to 
100,000,000 applications. This is repro- 
duced here as Fig. 12. 

The special feature of the Eden-Rose- 
Cunningham and Wohler data to which 
we wish first to call attention is, there is 
no break in the curves at the point where 
the nominal stress intensity of the trans- 
verse loading passes the elastic limit de- 
termined from the tension test. This im- 
mediately opens the question: Since 
these curves are so nearly straight lines, 
could they not be determined by tests 
made at high stresses, needing compara- 
tively few applications of load, and, 
therefore, saving much time in the mak- 
ing of fatigue tests ? 

Commercially, this saving of time 
would be highly desirable. A manufac- 
turer will not try to test his materials for 
fatigue if the test takes days or weeks 
to be complete. He will consider seri- 
ously a test that can be made in a few 
minutes or hours. 

In addition to saving time, the shorter 
test at higher stresses would have the 
advantage that small errors in the plac- 
ing and measuring of the loads, or loose- 
ness of holding the specimen in the grips, 
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The design of a new machine 
for fatigue tests of metals. From 
its use a number of important 
results have been obtained. A 
piece of ductile material broken 
with from 1 to 10 applications of 
load has a fracture of the cup- 
and-cone type as in tension tests. 
With applications greater than 
100 the breaks are square. 

The logarithmic curve giving 
the relation between maximum 
stress and number of cycles is 
found to be nearly a straight line. 
Further for similar materials the 
curves are found to be parallel. 
This foreshadows a radical change 
in fatigue testing, for a ‘‘figure of 
merit’’ can be obtained with a 
few cycles, say from 500 to 10,000. 
This would permit a test to be 
completed in from 5 minutes to 
1 hour, compared with a half 
day, or several days as at present. 
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would have much less relative effect upon 
the tests. In other words, the tests 
should be more consistent. 


THE TESTING MACHINE 


In order to check these questions, and 
to further extend the Eden-Rose-Cun- 
ningham and Wohler curves back from 


10,000 to 10 applications, to more surely ° 








determine their general form, we have 
5 =iea: = 
~ 
J 


designed, and in preliminary work tried 
Test Piece 
tr ep} S35 |p ef 


—_—- 
An MACHINIST ° 
Fic. 5. 


LOADING SCHEME USED BY EDEN, 
Ros—E AND CUNNINGHAM 


out, a form of transverse-loading fatigue- 
testing machine. We use vibratory in- 
stead of rotary loading, and apply a pre- 
determined deformation to the piece, 
measuring the resulting moment by 
means of springs. 

The scheme of the machine is shown 
in Figs. 13 and 14. The specimen is rec- 
tangular in section, 14x34 in. or 4x1 in., 
and about 6 in. long, and is securely 
clamped in the jaws A and B. The jaw 
A swings on a hinge pin at D; B is fast- 
ened to A, while the machine is running, 
oly through the test piece. Stops are 


provided so that the jaw B will not fall 
far when the test piece breaks. 

The free length of the test piece be- 
tween the jaws is fixed at the same value 
for all tests. In the work reported here 
the free length was about xs in. The 
jaw B carries the arm K, which is oscil- 
lated by the connecting rod L and vari- 
able-throw crank-wheel M. The jaw A 
carries the arm N, held at its further end 
between the springs E and F. These 
springs can be set under any initial ten- 
sion desired; it is essential that at maxi- 
mum throw neither spring comes. loose 
from N. 

The motion of N in the springs is mag- 
nified by the pencil arm G, hinged on 
the link J, and recorded on paper on the 
drum H. The paper drum is driven by 
a 300:1 reducing motion from the 
crankshaft. A flywheel on the crank- 
shaft carries the machine over the points 
of maximum throw. The machine can 
be cranked by hand through a reducing 
gear if desired. Under power the speeds 
varied from 100 to 670 r.p.m. 

The machine was used in a prelim- 
inary form of construction, lacking cer- 
tain adjustments that it should have had, 
and with an unsatisfactory percil mo- 
tion. 

Two series of tests were carried out, 
one on a cold-rolled steel, the other on 
an excellent wrought iron. The tension 
test properties of these two materials are 
in fine contrast, as will be seen from 
the curves in Figs. 15 and 16—strengths 
in a 2:1 ratio, and deformations in a 
1:3 ratio. 


Recorps MADE BY THE MACHINE 


The pencil records are of the form 
shown in Fig. 17, which might fairly rep- 
resent the record of one of the short 
runs. The records nearly all showed a 
holding up of the moment to its original 
size for between a half and _ three- 
quarters of the test; then they fell off, 
gradually at first, rapidly at the end. 
The distance y (the pencil travel), was 
measured on each record in several 
places, the average for the first half of 


the test being recorded as the true 
value. 

The records taken were: Kind of ma- 
terial; crank throw; pencil motion; 


value of n; the number of cycles or 
revolutions of the crankshaft by the au- 
tomatic counter; dimensions of section of 
the piece; revolutions per minute of the 
machine and notes on the behavior of 
the ~iachine or piece. 

To work up the data the springs were 
calibrated, and all dimensions of the ma- 
chine taken. From the spring strengths, 
the lever arm, section dimensions of the 
piece, and measurements of y, the pen- 
cil travel, the nominal maximum stress 
of the transverse loading cycle was com- 
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10,720 y 
bt? 
breadth and thickness of the test-piece 
section. With 6 — 0.750 in., t = 0.250 

in., this reduces to 


puted at where b and ¢ are the 


Pmaz. 229,000 y 
From the lever arms, crank throw x 


and pencil motion y, the angle of bend 


No. Crank Number of Pencil 
of test throw, cycles motion 
in. to break observed 
in 
1 3 s 0.87 
2 2+3 9 0.69 
3 2+4 13 0.73 
4 2+) i8 0.69 
5 2 29 0.69 
6 1+} 4 0.71 
7 1+} 94 0.39 
S 1+} 147 0-65 
9 1 318 0.63 
10 ; 750 0.56 
11 ; 4,870 0.44 
12* a: 8 0.18 0.33 
13.. i 14,750 | 0.33 
14** ; 2,760 0.39 
15 ; 1,520 0.53 
16 i 491 0.55 
17 1+} 193 0.67 
18 1+3 106 0.73 
19 1+? 66 0.68 
20 1+j 36 0.76 
21 2+; 22 0.77 
22 2+i 17 0.78 
23 2+% 11 0.76 
24 is 7,660 0.42 
25 i's 28,640 0.31 
26 i 13,950 0.39 
27 *** ; 0.25 
TABLE 1 LOG 


at either throw. 


piece. 
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The essential data and computed 


results are shown in tables 1 and 2. 


ANALYSIS OF THE RESULTS 


It will be seen in the tables that hand 
runs and power runs at various speeds 


were 


intermixed, 


and 


that 


the crank 


throws for successive runs were chosen 


Pencil 
motion 


corrected 


In 
0.76 
0.76 
0.76 


0.69 
0.72 
0.73 
0.75 
0.75 
0.76 
0.41 
0.31 
0. 37 
0 25 


Nominal 


maximum 


stress 
Ib. per sq 
174,000 
174,000 
174,000 
172,000 
169,000 
167,000 
160,000 
153,000 
144,000 
128,000 
103,000 


85,000 
89,000 
117,000 
137,000 
149,000 
158,000 
165,000 
167,000 
172,000 
172,000 
174,000 
94,000 
71,000 
85,000 
57.000 


ir 


Net 
angle of 
bend, 
deg 


26 
24 
22 
19 
17 
15 
13 
10 


Ctl mm ie 


Swe 


ha 


COE 


tow KS. 
Saowoae ty 


~ 


OF COLD-ROLLED STEEL SERIES 


*Not broken on }-in. throw at 25,410; went 9720 on }-in. throw before breaking 


Opera- 


Hand 


Power 


Not good for n 


Speed, 


tion r.p.m. 


values 


**This piece was annealed out of curiosity as to the effect of such heat treatment on a cold-rolled ma 


terial. 
***Not broken at 57,000 cycles. 


Dimensions of section of all pieces 0.750x0.250-in 


For tension test of this material see Fig. 15 
No Crank Number of Pencil 
of test throw, | cycles motion 
in | to break observed 
in 
1 3 31 0.73 
2 2+} 36 0.62 
3 2+ 3 46 0.58 
4 2 +} 64 0.57 
5 2 90 0.53 
6 1+} 150 0.46 
7 1+} | 210 0.47 
8 1+} 440 0.45 
9 1+j | 125 0.41 
10 2 | &5 0.44 
11 i+} 480 0.455 
12 l 770 0.40 
13 i 1,335 0.39 
14 ; 2,050 0.36 
15 ; 3,940 0.28 
16 ; 2,210 0.34 
17 1+} 490 0.395 
18 1+j 120 0.49 
19 1+} 220 0.46 
20 ; | 7,435 0.32 
21 i 24,965 0.23 
22 % | 17,200 0.365 
23* is 7,300 0.38 
24 is 5,720 0.34 
25 \} 2.885 0.475 
TABLE 2. LOG. OF 


*Slipped in the jaws. 
Dimensions of section 0.757x0.251-in. in all pic 
For tension test of this material see Fig. 16 


of the piece at each loading is in radians 
1. = 0.1592x — 0.0171y in degrees, , 
9.12x — 0.98ly. This angle is the total 
angle through which the piece is~ bent 
back and forth in each cycle, the angle 
between the extreme positions. This 
bend was made to occur on a free length 
of the piece of 0.1 in. The maximum 
value of this angle was about 26 deg.+; 
13 deg.+ on each side of the straight 


Pencil 
motion 


corrected 


0.64 
0 62 
0.59 
0.56 
0.54 
0.51 
0.48 
0.45 
0.51 
0.» 
0.43 
0.41 
0.40 
0.37 
0.35 
0.37 
0.45 
0.51 
0.48 
0.32 
0.26 
0.29 
0.33 
0.33 
0. 36 


Nominal 


maximum 


stress 
Ib. per sq 
144,000 
139,000 
133,000 
126,000 
121,000 
115,000 
108,000 
101,000 
115,000 
121,000 
97.000 
92,000 
90,000 
83,000 
79,000 
83,000 
101,000 
115,000 
108,000 
72,000 
58,000 
65,000 
74,000 
74,000 
81.000 


ir 


WROUGHT-IRON SERIES 


Net 
angle of 
bend, 
deg 


26.7 
24.5 
22.2 
19.9 
17.7 
15.5 
13.2 
10.9 
15.9 
17.7 
9 

ey 


PhS bS hO Ot Oe Ot te Ot 


St ee OW i 


FE 


in an irregular manner. 
this was to find if the machine would give 


consistent 


once 


results. 


It may 
that we could detect no effect 


Opera- 


Speed 


tuon r.p.m, 


The purpose of 


at 
of 


be said 


speed, though the results are in this re- 
gard too few and too far from system- 
matic to speak with certainty. 

The consistency of operation of the 
machine may be judged from Fig. 18, 
where the crank throw is plotted against 
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the number of cycles to break (the latter 
being plotted on a logarithmic scaling), 
and from Fig. 19, where net angle of 
bend, in degrees, is plotted against the 
number of cycles. In Fig. 19, both 
ordinate and abscissa have logarithmic 
scaling. It will be seen that the points 
fall regularly on the curves with an ac- 
curacy fully up to that required in good 
engineering or scientific testing. 

In Fig. 18 the curves ‘were drawn as 
single, and had to be forced and flattened 
in the region around n = 100, In Fig. 19 
it is apparent that the curves should be 
two-branched, splitting at about n 100, 
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The only difference between the ordinates 
of the two figures is a slight correction 
to the angle of bend imposed by the 
crank throw, due to the yielding of the 
springs as recorded by the pencil. 

The pencil throws were intended to 
give the stresses. It was found that the 
crude pencil motion used was likely to 
become loose and wobbly at times, and 
again, when tighteneJ, stiffened to have 
too much friction. It is obvious from the 
curves of Figs. 18 and 19 that the stresses 
were, and the pencil motion should have 
been, smoothly variable with the crank 
throw. Therefore, curves were drawn of 


 ] 








680 


the pencil motion versus the crank throw, 
and the varied values of the pencil motion 
taken from these curves were the values 
used in computing the stresses. These 
curves are given in Fig. 20. 

With computed stresses the curves of 
Fig. 21 were plotted, stresses versus the 
number of cycles, both ordinate and 
abscissa being logarithmically scaled. 
These curves are comparable with the 
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45 deg. outside, and tension, 
across the piece, in the middle. 

This shearing at 45 deg. inward from 
the outer surfaces disappears at some- 
where between 10 and 100 applications 
of load, the exact number depending on 
the material. Beyond 100 applications 
the breaks are square. This change in 
form of break occurs at the branching 
point of the curves in Fig. 19. Between 


square 










































































curves of Eden, Rose and Cunningham 100 and 5000 applications the semi- 
and the curves of Wéhler, Figs. 6 to 12, fibrous appearance of the _ fracture 
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covering the low values of the number 
of cycles, as Eden, Rose and Cunning- 


ham cover the intermediate ones, and 
Wohler the fairly high ones. 
NATURE OF FRACTURE DETERMINED BY 


NUMBER OF CYCLES 


It is most interesting, in such a series 
of tests as these, to watch the change 
in appearance of the fracture with the 
number of cycles to break. A piece of 
ductile material broken with from one 
to ten applications of load (bending) 
breaks as in the tension test, with a frac- 
ture of the cup and cone type, shear at 


changes to a dull, smooth appearance, 


except in the case of bad material. At 
5000 cycles and beyond, the fracture 
truly presents the actual crystal and 


grain size of the material to the eye or 
the microscope. 

A good material, run with 5000 or 
more applications to break, should show 
a dull grayish surface on a square break 
(perhaps irregularly square), with a 
grain size too small for the naked eye to 
make out. The nearest approach to the 
appearance in things familiar to the en- 
gineer is the break of a good, properly 
refined tool steel. Fig. 22 is a photo- 
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graph of a selected set of pieces from 
our wrought-iron series to show the vari- 
ation in the appearance of the fracture 
with the number of cycles to break. This 
wrought iron was an exceptionally good 
one, very free from slag. 


RELATION BETWEEN TENSILE STRENGTH 
AND ENDURANCE 


We can now return to the question of 
the form of the curve between stress in- 
tensity and number of cycles to break 
(the endurance curve), and the relation 
of this curve to the tension-test proper- 
ties of the material. The curves from 
our work, from Eden, Rose, Cunningham, 
and from Wohler, are replotted together, 
to a common scale, in Fig. 23. The num- 

















Fic. 14. UpToN-Lewis TESTING MACHINE 


bers on the curves are the numbers of 
the figures in which they were originally 
given in this paper. 

The Eden-Rose-Cunningham curves, 
Nos. 6-11, are from rotary transverse 
loading; the others from vibratory trans- 
verse loading; therefore, the two sets are 
not entirely comparable. The scaling of 
both the stress and the number of cycles 
is logarithmic. We may conclude first 
that these curves are not straight lines, 
as Eden, Rose and Cunningham thought 
might be possible. They are, however, 
not far from straight. The general form 
of the curve is that of ABCDE of Fig. 24. 

Engineers do not care about the por- 
tion ABC. The point C comes at about 
100 cycles, for steels at least. The part 
CDE is nearly straight, though really 
slightly convex downward. The curves 
CDE will be parallel for similar mate- 
rials. Compare for this 2la and 215, 
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1000 cycles to break are just as good as 
at 1,000,000 or 10,000,000. 

The testing time may be immensely 
shortened. On the Upton-Lewis testing 
machine runs at 1-, 34- and '-in. crank 
throws would give from 500 to 10,000 
cycles, and would be sufficient to place 
the material. A run at 500 cycles would 
take, complete, about five minutes; at 
10,000 cycles, about one hour. This is 
a very pleasant contrast to the half day 
or days hitherto used for fatigue testing. 


or 12a and 126, Fig. 23. For different 
materials the curves are not parallel, but 
cross each other. Compare curves II, 
for copper, with 12a and 126, for wrought 
iron, or 6, 8 and 9 for mild steel, with 
7 and 10 for wrought irons, Fig. 23. 


RADICAL CHANGES IN METHODS OF 


TESTING 


For practical testing, to get the rela- 
tive value of fairly similar materials, the 
parallelism of the curves opens the way 
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rapid opening out of the lower stress 
values on the logarithmic scaling the 
error of assuming the straight line ‘CDF 
in place of the real curve CDE is quite 
small. The real use of this straight-line 
approximation to the curve, however, is 
that it enables the finding of a figure of 
merit for the ‘material by which it may 


be compared with similar materials. The 
equation of the straight line is 

_ log. n = K — m log. p, 
where n is the number of cycles to 
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Fic. 18, RELATION OF CRANK THROW AND NUMBER OF CYCLES 
TO BREAK SPECIMEN 


10 20 50 


After determining the part CD of the 
curve, Fig. 24, the engineer would make 
no serious mistake, and would be on the 
safe side, in extending the curve as the 
straight line CDF. On account of the 


to some radical changes from present 
methods; for if the curves are parallel, 
then the relative values can be found 
anywhere beyond C (100 cycles) with 
equal accuracy, that is, runs at around 


n, Number of Cycles of Stress 
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Fic. 19. RELATION OF Net ANGLE OF BEND AND NUMBER 
OF CYCLES TO BREAK SPECIMEN 


break, p the stress and K and m are con- 
stants. With p in pounds per square 
inch, m has the value 8.5+ for steels 
and wrought irons. Assuming this, K 
becomes a figure of merit for the steel. 
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Thus from Fig. 23, the equation for 
curves 12%, 21a and 215 are respectively 
log. n = 43.78 —8.5 log. p 
log. n = 46.16 — 8.5 log. p 
log. n = 45.08 — 8.5 log. p 
Then comparing 21a and 216 at the same 

stress intensity, 


Pencil Motion, Inches 
04 05 06 07 
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cycles of loading as 216. Or, comparing 
the same materials at equal values of an, 
the relative stresses have the ratio anti- 


on 1.34; that 


8.5 
is, 2la may carry with equal safety in 
repeated loading a stress 34 per cent. 


anti-log. 0.127 
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Fic. 20. RELATION OF CRANKTHROW AND 
PENCIL MOTION 





Fic. 22. WROUGHT-IRON SPECIMENS, SHOWING THAT THE NATURE OF THE 
FRACTURE IS DEPENDENT UPON THE NUMBER OF CYCLES NECESSARY TO BREAK 





200,000 
180,000 
= 160,000 
< 140,000 


120,000 


1UV,UUY 


unds per Savare In 


15,000 





Nominal Maximum Stress, P 
~ 











3,000) 


10 100 


1000 10,000 =: 100,000 I Million 10 Millions 100 Millions | Billion 


n,Number of Cycles 


Fic. 2b RELATION OF CRANK THROW ANDNUMBER OF CyYCLES—GROUPING 
OF RESULTS 


log. n (21a) — log. n (21b) 
46.16 — 45.08; 

at the same stress value, 2la will 

stand anti-log. 1.08, or 12 times as many 


or 


higher than 216. The fact that the en- 
durance curves are not really straight 
lines on the log. (stress) versus log. (n) 
plotting will not vitiate the above com- 
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parison, provided the curves are parallel. 

The practicai testing schedule for 
steels on the Upton-Lewis testing ma- 
chine would consist of runs of two or 
more pieces each, with 1-, 34- and ™%-in. 
crank throws. From the section dimen- 


sions of the piece, the value of pencil 
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Fic. 21, RELATION OF STRESS AND CYCLE 


MoTIONS 


travel, and the constants of the machine, 
the values of the nominal stress intensity 
for each run would then be found. Sub- 
stituting in 
log. n = K — 8.5 log. p 

will give half a dozen or more values of 
K; the average of these is the figure of 
merit of the steel. The time for these 
tests would be about half a day. Dif- 
ferent steels would be compared by 
comparing their figures of merit. This 
procedure breaks down when the ma- 
terials to be compared are unlike; then 
the only resource is to determine the en- 
durance curve from n — 100 to 1000 up 
to n = 1,000,000 or more; plot the curves 
and compare the plots. 

One question of general interest still 
remains. Hitherto there has been no re- 
lation proved between the tension-test 
properties of a material and its endur- 
ance properties. The curves of Fig. 23 
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Fic. 24. LoGARITHMIC CURVES OF Nom. 
INAL STRESS AND NUMBER OF CYCLES 


may help a little toward this. Wéhler’s 
wrought irons, curves, numbers 12a and 
126, Fig. 23, undoubtedly had yield 
points at about 25,000 to 30,000 Ib. per 
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sq.in. The wrought’ iron of 215 has a 
yield point of 41,000; the cold-rolled 
steel of 2ia has a yield point of 83,000. 

This is the first time curves have been 
plotted together for similar materials 
having among them so wide a range of 
yield points. We think that it may. safely 
be said that, other things being equal, 
the endurance curves will lie in the order 
of the yield points of the materials, 
higher yield point giving greater endur- 
ance. The dotted curve, Fig. 24, should 
be expected from a more ductile steel, 
of lower yield point, than that which 
gives ABCDE. Other factors, however, 
enter so considerably that when the yield 
points are fairly close together the other 
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factors determine the endurance curve. 
The work of Eden, Rose and Cunning- 
ham shows this; but it seems impossible 
to name these other factors at the pres- 
ent time. 


SUMMARY 


In this paper the authors have tried: 

1. To study the internal mechanism 
of the fatigue failure of metals, compar- 
ing it with the failure in single loading. 

2. To deduce the probable form of 
the endurance curve from theory. 

3. To find the form of the endurance 
curve from a comparison of test results 
covering a wide range of number of ap- 
plications of load. 
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4. To deduce a probable connection 
between the relative yield points in ten- 
sion testing and the relative positions of 
the endurance curves in fatigue testing, 
for similar materials. 

5. To show that commercial testing 
for the relative values of materials to 
resist fatigue can be done with far fewer 
applications of loading than have been 
customary. 

6. To lay out a schedule for the prac- 
tical application of (5). 

7. To show that a very simple type of 
machine, using the simplest form of test 
piece, will do this work quickly and 
satisfactorily with consequent advantages 
over more complicated mechanisms. 














Manufacturing the “Lettergraph” 


The “Lettergraph,” as the name implies, 
is a multiple letter-writing or duplicating 
machine operating on principles that are 
old and well tried in the art of printing, 
but which are so combined in this de- 
sign that the result is a simple and effi- 
cient device. 

The machine, which is manufactured by 
the Black & Decker Manufacturing Co., 
Baltimore, Md., is shown in Fig. 1. It 
uses standard type of any size or face, 
or a special neck type supplied for use 
with a semiautomatic typesetter, manu- 
factured by them. The printing is done 
through a broad ribbon similar to a type- 
writer ribbon. 

The frame or bed of this machine, 
which is cast integral with the platen on 


By S. Duncan Black * 





Some of the jigs and fixtures | 
used in. machining parts of a 
duplicating machine, that must 
be very accurately finished, in 
order to secure good results in 


printing. 











*General manager, 


Black & Deckei 
Mfg. Co., Baltimore, Md. 


with the platen after machining. Con- 
siderable experimenting with the under 
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Fic. 1. THe LETTERGRAPH PRINTING MACHINE 


which the type rests, is the main part of 
the machine, and though apparently sim- 
ple, it presents many problems which 
must be successfully overcome to in- 
sure perfectly clear and uniform printing. 
These castings are so poured as to cause 
all impurities to flow into the ribbing and 
feet underneath, thus insuring a platen 
free of flaws or other imperfections. 

It is necessary that the side rails of 
this casting remain perfectly parallel 


ribbing was necessary to secure this re- 
sult. 


MILLING THE BEDS 


The principal operation on bed castings 
is to surface off the platen, and the top 
and outside of both side rails, or five 
surfaces in all. This is done by placing 
the casting in the fixture or cradle, on 
the table of the Brown & Sharpe miller 
shown at the left in Fig. 2, and finishing 


the five surfaces at one cut with a gang 
of mills. It took 5 hp. to drive the miller 
and the heat generated in the cut caused 
considerable warping of the casting until 
special means were developed for over- 
coming it. 

The right-hand machine shows the 
same casting being milled while held in 
another special fixture. In this fixture, 
the casting is located by means of the 
surfaces just milled. In this operation 
the undersides of the guide rails are 
milled perfectly parallel with the upper 
side and the top of the platen. Just be- 
tween the two millers are shown two of 
the beds, which will give a good idea of 
the work done on them. 


DRILLING THE BEDS 


All of the vertical holes in the bed 
castings are drilled at once in the Fox 16- 
spindle drilling machine, shown in Fig. 
3. The jig plate used is strongly ribbed 
to prevent any possible springing, and is 
located on the bed by means of stops 
which butt against the milled surfaces. 
Suitable clamps hold it securely in place 
while drilling. The actual time, floor to 
floor, is about four minutes each, and the 
work is absolutely interchangeable. 


MILLING ROLLER CARRIAGES 


Besides the bed casting, the only other 
casting of any importance in the Letter- 
graph is the one that carries the printing 
roller. In the finished machine, this cast- 
ing is mounted on eight hardened and 
ground steel rollers. These rollers run 
on adjustable eccentric studs which make 
perfect adjustment possible and provide 
free movement of the carriage on the 
rails, at the same time eliminating all 
lost motion. It may be stated here that 
lost motion is an evil common to most du- 
plicating machines, causing them to print 
the short lines darker than the long ones. 

One of the carriage castings is lying 
on the table of the machine shown in 
Fig. 4. When milling these castings they 
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are placed in the fixture, as shown, and 
all of the seven surfaces to be finished 
are milled at once with a gang of mills. 

After being milled, these castings are 














AMERICAN MACHINIST 


the holes are drilled in special 

















Fic. 3. DRILLING JiG FOR BEDs 


placed in the jig shown at the left on the 
table of the Taylor & Fenn six-spindle 
drilling machine, Fig. 5. All of the holes, 
except the two handle holes in the pro- 
jecting lugs, are drilled before the cast- 
ing is removed from this jig. 

The printing roller that is mounted in 
the carriage, is made of a piece of tub- 
ing into the ends of which cast-iron plugs 
are forced. After assembling, these plugs 
are drilled and reamed in a special fix- 
ture to insure perfect alignment and a 
free running but close fit on the shaft, 
which is held stationary. Rubber is vul- 
canized onto the tubing to a_ uniform 
density and hardness and then the outside 
is ground true. 

Among the interesting features of this 
machine are the double spiral paper dis- 
charge cams, which perform all the func- 
tions originally requiring two pairs of 
bevel gears and numerous trip levers and 
springs. These cams are blanked out on 
Brown & Sharpe screw machines and 
the two-lead spirals are cut on a Brown 
& Sharpe universal miller, after which 
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jigs. 

The discharge-shaft bearing posts are 
made from square-section steel in screw 
machines and afterward milled, drilled, 
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enameling department, and a very handy 
tool in use here is a flexible-shaft grind- 
ing outfit. This has special shaped wheels 
for preparing castings for the baking 








MILLING 








Fic. 6. TRUCKS 


and reamed in jigs. A great many of 
the smaller parts such as the paper grip 
fingers, paper guides and stops, ribbon 
feed parts, ribbon reverse and the like, 
are made in dies. 

All of the cast parts are put through a 
regular course of treatment in the 
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DRILLING JG FOR CARRIAGES 


i 


ee 


Usep To Carry PARTS 


enamels, a number of coats being applied 
and rubbed down. 

The trucks used to carry castings from 
the enameling to the assembling depart- 
ments are shown in Fig. 6, those with the 
shelves being very satisfactory where 
there is danger of marring the surfaces. 
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The Santa Fe Oil Storage Plant 


One of the most difficult problems con- 
fronting those railroad officials charged 
with the distribution of stores, is the 
storage and delivery of oils and paints. 
Facilities for the efficient handling of 
such supplies must include the follow- 
ing items, in the order of their import- 
ance: 

The building must be of absolutely fire- 
proof construction. 

All danger of fire and explosion must 
be eliminated. 

Thorough inspection must be readily 
afforded. 

The building and equipment must be 
arranged so that refuse cannot accumu- 
late. 

All material must be handled with a 
minimum of losses. . 

Immediate, accurate and complete rec- 
ords of receipts and deliveries must be 
available. 





The design of the oil storehouse occu- 
pied by the Santa Fé R.R. at Topeka, is 
particularly conspicuous for its incorpor- 
ation of these details and is characteristic 
of the methods of the store-department 
officials. 


THE BUILDING AND THE TANKS 


. The building, designed by N. M. Rice, 
general storekeeper of the road, is of re- 


By J. F. Whiteford 








[ Interesting features of an oil 
storage system which has a 
capacity of 125,000 gallons of oil 

| of various kinds. How the oil is 

- handled, gaged and the amount 

indicated. Provision for prevent- 
ing a fire and smothering one 
should it start. 




















construction through- 
out. It is 50x150 ft., each of the two 
floors having the same area, while a 
loading platform 10 ft. wide, also of con- 
crete, extends the entire length of the 
building on the same level with the main 
floor. 

The tanks for storing the various oils 
and varnishes are located on the lower 


inforced-concrete 


Fic. 1. MEASURING PuMPS FOR HANDLING OIL 


floor or basement, with the exception of 
the one containing gasoline, which is sit- 
uated underground on a level with the 
basement, sufficiently distant from the 
building to insure ample protection from 
fire and explosion. All tanks are placed 
below the level of the side track serving 
the house, to permit them to be filled 
from cars by gravity, though only the 
large tanks are filled in this manner. 


As the small tanks constitute the stor- 
age facilities for such materials as are 
not shipped by carload, provision is made 
for them to be filled from barrels, which 
barrels are handled by mechanical ap- 
pliances from the car to the tank and 
back again. 

All tanks, handling and _ recording 
equipment, were furnished complete ‘by 
the S. W. Bowser Co., Fort Wayne, Ind., 
according to the specifications furnished 
by the store-department officials. The di- 
mensions and capacity of the equipment 
were determined according to the needs 
of the service. 


PRESENT AND FUTURE CAPACITY 


The present facilities provide for a 
storage of 125,000 gal., and notwithstand- 
ing the comparatively small floor area, 
there is sufficient room to increase the 
capacity to 200,000 gal., so that ample 





provision has been made for the im- 
mediate future needs of the railroad. 
The plans of the building and floors 
shown herewith illustrate the general ar- 
rangement which permits thorough in- 
spection or repairs to equipment withcut 
difficulty at any time. 

The tanks are coated with white enamel 
insuring the ready detection of any leaks; 
they are provided with vent pipes extend- 
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ing above the roof of the building and of- 
ford an outlet of the gases which col- 
lect in the tanks containing volatile oils. 
All danger of explosion is thus renioved. 

The quantity of the material handled 
at this oil house can be better appreciated 
when it is stated that there are 42 tank 
cars of 10,500 gal. capacity in regular 
service for distributing illuminating and 
lubricating oils to outlying system points, 
all of which cars are filled at Topeka pre- 
vious to their shipment. The wisdom of 
providing adequate storage and handling 
facilities is very evident. 

The loading of these cars from the 
tanks in the basement is accomplished 
by means of power pumps located on the 





— 
a] 
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main floor and operated by steam or air, 
each pump having a capacity of filling 
one car an hour. These pumps serve 
another purpose, in providing facilities 
for the transfer of oil from one car to 
another. 


ONE OF THE ECONOMIES 


Much of the oi! received is carried in 
foreign cars, and the transferring to sys- 
tem cars is very advantageous, since the 
shipment to distant system points would 
incur a very high expense in the per diem 
rental. Without adequate facilities for 
such transfer; however, the losses in oil 
would, in many cases, be considerably in 
excess of the rental. 
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The method followed at Topeka is to 
set the loaded and the empty car on the 
side track and connect them with the 
suction and delivery pipe of the pump. 
With the pump in operation and the tank 
valve closed, there is practically a con- 
tinuous flow of oil, without loss, from 
one car to the other, permitting the for- 
eign car to be released and the system 
car made ready for shipment in a very 
short time. 

The work of loading oil in cars is ma- 
terially assisted by the Bowser auto- 
matic indicators, shown in the illustra- 
tion, immediately opposite the power 
pumps on the main floor. These indica- 
tors register the exact number of gallons 





in each of the large tanks in the base- 
ment at all times, and the pump operator 
can ascertain exact amount of oi! deliv- 
ered to a car without leaving his station. 

A pumping unit is provided for each 
class of oil, different colors of paint be- 
ing used to designate all valves and pipes 
of each set, to avoid any error in hand- 
ling. Provision is also made to permit 
oil to be pumped from one tank to an- 
other in the event of leaks. 


SERVES A DOUBLE PURPOSE 


As the main shops of the Santa Fé are 
located at Topeka, the oi! house serves 
the purpose of furnishing the shop with 
an oil supply, as well as being a storage 
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for all oils previous to shipment. 

Serving the customers for small quan- 
tities is accomplished by means of 
Bowser self-measuring pumps, located 
on the main floor, each pump being la- 
beled as to the class of oil handled: 
In addition to automatically regulating 
the delivery from one pint to one gallon, 
each pump is equipped with an indicatcer 
making a continuous record of deliverics 
up to 5000 gal. This provides an imme- 
diate and always available record of a!l 
oils furnished. With these pumps, it is 
possible for one man to serve all cus- 
tomers, keep the records and operate the 
large pumps in the transferring or load- 
ing of cars. 





Pumps FOR LOADING CARS, AND TANK INDICATORS 


Steam for operating the power pumps 
and heating the building is secured from 
the main power plant, and as electricity 
is used for lighting purposes, all danger 
from fire is practically removed. 

Throughout the entire building every 
effort has been made to make every- 
thing convenient and compact, permitting 
the oil to be handled without loss or 
danger, and at the same time provide an 
adequate record of all shipments and 
disbursements. In this respect the store- 
department officials report that they 
have been eminently successful, as the 
losses due to leakage, which previously 
amounted to 3 per cent., are now en- 
tirely eliminated. o 
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Tools for Making Hoisting Engines 


The firm of J. S. Mundy, Newark, N. J., 
has a number of tools and operations 
which are interesting from a mechanical 
viewpoint. 

The halftone, Fig. 1, shows a slotting 
machine used for slotting the radius on 
the engine links. The fixture is placed on 
the slotter table over a shouldered pin 
which rides in a slot in the fixture base. 
The radius is obtained by fastening the 
block A at a distance from the center of 
the link, which is the radius desired. 
The upper part of the block turns upon a 
pin in the lower part. The table is fed 
horizontally along the cross-slide of the 
machine and oscillates around the cen- 
ter of the block A, which produces the 
radius of the link. The lower arm B is 
fixed to a support C on the machine base. 


MILLING THE LINK BLOCKS 


The link blocks for the link which are 
slotted in the machine, Fig. 1, are ma- 
chined as shown in Fig. 2 in a horizontal 
plain miller. The fixture carries the block 
on a pin A which is a good turning fit. 
An arm B is attaches to this pin and 
slides through the piece C which is at- 
tached to another arm D fixed to the 
machine with a support E. The disk 
F is graduated on the face to show 
various radii. When the arm D is 
raised the radius will be greater or 
less, and as the table travels in a hor- 
izontal direction the block is swung 
around the pin and we obtain the de- 
sired radius, a form cutter G milling the 
desired contour on the block. 


TURNING THE SPOOLS 


The spools used for the hoisting ropes 
are turned in the lathe shown in Fig. 3. 
The special turning fixture used for turn- 
ing the radius at the ends is held in the 
machine tool post. A T-bolt A fits into 
the slot of the tool post, and an eccentric 
bushing fits around the bolt. The eccen- 
tric can be turned to obtain any desired 
radius. It is then locked in position with 
a screw bearing upon it and passing 
through the tapped hole B. 

The operator feeds the cut by means of 
the handle C, the cutter being held in a 
slot, and when the nut D is tightened 
down against the plate E a rigid tool is 
obtained. This too! is used for both ends, 
the straight part being turned with an 
ordinary lathe tool. 


MACHINING THE ECCENTRICS 


The eccentrics and straps are machined 
in the fixtures shown in Fig. 4 in a semi- 
automatic machine. The eccentric is 
forced on the expanding arbor A, and 
by tightening the screw B is held in a 
rigid position. A line C on the flange of 
the fixture is the center of the boss. 
Knowing the desired throw of the eccen- 
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Special tools used to build 
hoisting engines. Machine tool 
attachments to produce accu- 
rate results at a nominal cost. 
Time and labor-saving devices 
used to advantage on machine 
tools. 

















tric, this line is placed at the required 
distance from the center of the machine, 
a line being placed on the faceplate to 
obtain this measurement. 

The fixture is held on the faceplate by 
means of the bolt through the holes D 
The screw-nut E is used 


in the flange. 


to eject the eccentric after the piece is 
finished. The eccentric straps are bored 
and faced in the fixture F (used in the 
same machine as the eccentrics), being 
located by a V and held with the strap 
and bolts. The boring tool G is held in 
the turret and fed through the eccentric, 
boring the inside to the desired size. The 
four cutters are held by screws and pro- 
duce a good surface. The tool H is then 
fed down onto the eccentric and pro- 
duces in one operation the finish on the 
sides as well as the groove in the center. 


MILLING YOKES AND FRICTION COLLARS 


The yokes, A, Fig. 5, are milled in the 
fixture shown at the right. They are 
placed in the slots of the fixture and held 
against the square surface by means of 
screws. The fixture is held on the ma- 
chine table by means of bolts, being lo- 
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MILLING THE LINK BLOCKS 
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cated in the usual way with tongues fit- 
ting in the machine table slot. Eight yokes 
are thus milled at once. 


METHOD OF LUBRICATING WHILE MILL- 
ING SLOT 


The friction collars, A, Fig. 6, have 
the slot milled in the center. Bushings 
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Wiring Delivery Hose Unions 
By A. L. HAAS 

Leather or canvas delivery hose for wa- 

ter is usually fastened to the unions by 

wiring. This necessarily must be done 


with considerable tension on the wire, so 
that the material is firmly impressed into 
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Fic. 4. FixTURES FOR MACHINING THE ECCENTRICS AND STRAPS 











_ 


Fic. 5. MILLING FIXTURE FOR THE YOKE 
ENDS 





of various sizes are made to fit in the 
collar and on the boss 8; thus one fix- 
ture takes care of the various sizes of 
collars. These collars are made of malle- 
able iron, and a lubricant is used for mill- 
ing the slot; the surplus lubricant flows 
from the collar along the slots on the 
sides of the fixture to the oblique slots at 
the end. A drip pan is placed here to re- 
ceive it, thus keeping the machine table in 
a clean condition. A line is cut in the 
center of each boss to enable the oper- 
ator to cut the slot central in the collars. 











| 
B 
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Fic. 6. MILLING FIXTURE FOR FRICTION 
COLLARS 


the buttress form grooves of the union. 
The engraving illustrates a simple rig for 
doing this wiring effectively. 

The fastening of the wire is done by 
small pieces of similar wire laid cross- 
wise under the actual union wiring; the 
ends of these cross-wires are turned up 
and hammered lightly down onto the hose 
wiring. Such a method of securing is 
quite safe ahd effective for pressures up 
to 300 Ib. per sq.in. The two ends of 
union wiring are twisted round ends of 
crosswise wires and hammered lightly 
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down. It is not uncommon to see the 
union wiring soldered, but the heat nec- 
essary to do this is destructive to the 
hose, especially if- the latter is leather. 

The rig consists of a small faceplate A 
to which a false union B can be read- 
ily attached. The spindle carrying the 
faceplate is threaded 12 to the inch. The 
wire used is tinned copper, 14 S. W. G. 
and is carried on the tension reel C. The 
requisite tension is given by the nut and 
washers securing the reel on the spindle 
of the yoke D. Friction washers of 
leather can be used to increase the ten- 
sion if desired. 

The yoke D is a rough forging, but 
could be cast iron if desired; it is 
threaded 12 to the inch in the hole. The 
faceplate A is screwed to the spindle and 
keyed, the key projecting sufficiently be- 
yond the faceplate to form the key for 
the false union which.has a keyway cut 
in it. A threaded bolt is provided at E, 
to form a guide for distance. The wire is 
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DELIVERY-HOSE UNION 


WIRING 


slipped into the best available thread. 

The details of construction are appar- 
ent. Although shown in the same plane, 
the threaded bolt and the center of the 
tension reel are not in a straight line 
with the center of the spindle. It is nec- 
essary for the wire to miss the circum- 
ference of hose. 

In use, the yoke is revolved while the 
hose faceplate and spindle remain sta- 
tionary. A couple of turns of wire are 
unlaid from the tension reel and passed 
over the threaded stud E; wire is then 
secured to the pin B of the false union, 
which, as stated before, is prevented from 
rotating by a key. The yoke is now turned 
by hand and, due to its mounting on the 
threaded spindle, moves forward the ex- 
act amount of the diameter of the wire. 

Small pieces of wire laid crosswise un- 
der the first turn are securely bound by 
the wire, and- when the total amount of 
turns has been laid up, the ends of the 
cross-wires are turned over to secure the 
wiring. Both ends of the union wiring 
are twisted round the cross-pieces, and a 
few hammer taps complete the job. 
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The Elements of Press 


The velocity table, given in the preced- 
ing article, gives the value of the term 
sy 2k, but disposes of only a part of the 
tediousness of the operation of determin- 
ing the value of energy e. A means for 
disposing of the rest of the complexity 
will te found in the curves shown in Figs. 
2 and 3, which represent the values. in 
foot-pounds of the energy of a body 
_of the weight of one pound, when moving 
at any of the different velocities between 
zero and 75 ft. per second. 

The curve in Fig. 2 of the energy 
values for the velocities from 0 to 25 ft. 
per second being on a larger scale than 
the curve in Fig. 3, gives the energy 
values for the greater velocities, for the 
obvious reason, that greater accuracy is 
needed in determining the energy of the 
slow-moving flywheels which are directly 
mounted on the main shaft of the press. 


By O. S. Beyer 









The ordinary calculation of the 
energy of a flywheel moving at a 
certain velocity is rather lengthy 
but is greatly simplified by the 


curves given in the present article. 





*Copyrighted by Hill Publishing Co., 
912. 


the total energy of the wheel shown in 
Fig. 6, when running at 50 r.p.m. From 
the velocity table it is learned that the 
wheel at 50 r.p.m. has an ‘actual velocity 
of 0.1479 x 50 = 7.395 ft. per second. 
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Design—II" 


of energy, the number 21.22 appears. 
Multiplying the weight of the wheel by 
this number, the product 1126 Ib. x 21.22 
= 23897.75 would be the energy in foot- 
pounds. 

But it is not always a question as to 
the total energy that presents itself for 
consideration. Just as frequently the ve- 
locity, at which a flywheel of known 
weight and diameter must run in order to 
contain a given amount of energy, is re- 
quired and is just as readily ascertained 
as the energy, with the aid of the curves 
in Figs. 2 and 3, and the velocity table. 
The procedure must then be according 
to the formula 13, 

e2g_ 


me \ iv ~ 60 
which js the reverse of that of finding 


the energy. 
Thus: First divide the given energy 


2rk 
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Scale of Velocity, Feet per Sec. 


Fic. 2 


The use of these curves is as follows: 

To find the energy of a body of a given 
weight and moving with a given velocity, 
find on the scale of velocity the point that 
corresponds to the velocity in feet per 
second at which the body is moving, and 
trace upward from that point to the 
curve; then, from the point thus located 
on the curve, trace over to the scale of 
energy; the number identified on that 
scale, if multiplied with the weight of 
the body in pounds, will produce the re- 
quired energy in foot-pounds. 

For example: Let it be required to find 


Locating this velocity on the scale of ve- 
locity in Fig. 2, anc tracing upward to 
the curve and over t» the scale of energy, 
the number 0.849 will be found. Mul- 
tiplying the weigh’ of the wheel by this 
number produces the required energy, 
thus: Weight of wheel 1126 lb. x 0.849 
— 955.974 foot-pounds. 

If the wheel were running at, say, 250 
r.p.m., its velocity would be, according 
to the table; 0.1479 x 250 = 36.975 ft. 
per second. Locating the number on the 
scale of velocity, in Fig. 3, and tracing 
upward to the curve and over to the scale 


Scaie of Velocity, Feet per Sec, An-macumsr 
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for which the velocity is required by the 
weight of the body; the quotient then is 
the amount of energy contained in every 
one pound of the body’s weight. Locate 
this quotient on the scale of energy, either 
in Fig. 2 or Fig. 3, as the case may be, 
and trace over to the energy curve, and 
from there down to the scale of velocity, 
where the required velocity in feet per 
second may be read off. Then turn to 
the velocity table and find the velocity 
number corresponding to the outer diame- 
ter and type of rim section of the wheel, 

and divide ty this number the velocity — 


>. 
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in feet per second just found. The quo- 
tient is the number of revolutions the 
wheel must make per minute, in or- 


der to contain the given amount of 
energy. 
For example: Let it be required to de- 


termine the number of revolutions a fly- 
wheel 42 in. in diameter and weighing 
1126 Ib., like the one shown in Fig. 6, 
must make in order to contain the energy 
of 956 foot-pounds. Dividing this energy 
956 . 
112% = 0.849, and is 
the energy per one pound of the wheel’s 
weight. This number will be found on 
the scale of energy in Fig. 2, and, tracing 
over to the curve and down to the scale 
of velocity, the number 7.45 will be 
reached as the required velocity in feet 
per second, which, divided by the velocity 
number found in the velocity table to cor- 
respond to the diameter and rim of the 


by the weight, or 
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sweeping one: Since the expenditure by 
the flywheel of some of its energy is at- 
tended by a corresponding diminution 
of the velocity, to what extent: may the 
velocity practically be diminished, respec- 
tively, in what amount, at a time, may the 
energy be abstracted ? 

The answer must be as general: The 
extent, to which the diminution of the 
velocity of a press flywheel is practical, 
depends upon the frequency as compared 
with the velocity, with which the flywheel 
is drawn upon for energy. Thus: If 
an ordinary flywheel press, running at 
90 r.p.m., is tripped at regular intervals, 
say 15 times per minute, the velocity may 
each time be diminished to the extent of 
10 per cent. or even more. But if the 
press is run continuously, no greater 
diminution than from 5 to 6 per cent. 
should be reckoned with. 

In the case of a heavily-geared draw- 


36 00 
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to which corresponds an abstraction of 
energy in the amount of 36 per cent. 

Turning, now, to formulas 5 to 8, they 
solve the following four principal ques- 
tions that lay claim to the consideration 
of the designer and user of presses: 

(a) If the actual velocity of a flywheel 
is diminished in a given amount, what 
will be the-energy paid out? The answer 
is furnished by formula 5, namely: 


es Vs 2 

e; sal. ( : a] 

(b) In order to draw from a flywheel 

a given amount of its energy, in what 
amount must its actual velocity be dimin- 
ished? The answer is had from formula 


6, namely: 
le eC, 
-~-mi— J l - as 
v; e, 


‘c) If a given amount of energy is 
drawn from a flywheel, what must be its 


(5) 


i2 


(6) 
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wheel, or ont — 50 r.p.m., the required ing press, having an engine directly con- total energy, if a certain ratio of the 
0 147 nected, or running under conditions other- actual velocity to the amount of diminu- 


rate at which the wheel must turn to con- 
tain the energy of 956 foot-pounds. 


ENERGY-EXPENDITURE CURVES 


The analysis of the flywheel shown in 
Fig. 6, having so far been extended only 
to the weight, actual velocity and total 
energy, and, of course, the resulting new 
formulas, computation table and curves 
being accordingly restricted, it remains to 
continue the analysis to the energy-stor- 
ing and restoring function proper. 

The first question that here presents 
is the rather 


* 


itself for consideration 


wise favorable to readily restoring the 
velocity to normal, the flywheel may be 
brought almost to a standstill, because 
its normal velocity is very considerable 
to the frequency of the drawing opera- 
tions of the press. 

Obviously, also other factors enter the 
problem, but they are as manifold as the 
kinds of work that may be done in one 
and the same press, and can, therefore, 
only be illustrated by examples taken 
from actual practice, as will later be done. 
For the time being and to serve the pres- 
ent purpose, the limit of the velocity 
diminution will be taken at 20 per cent., 


tion must be maintained? The answer 
is had from formula 7, namely: 
ec 1 
Ve \2 
(¢ 27 
(ad) What should be the ratio of the 
actual velocity to the amount of the 
diminution of the velocity, if a certain 
ratio of the total energy to the energy 
expended must be maintained? The an- 
swer may be had from formula 8, 
namely: 


(7) 


€s 1 


(8) 








692 


A scrutiny of the formulas will 
bring forth the fact that they are well 
adapted to produce the required numer- 
ical values of the several factors in per- 
centage ratios to the given velocity or 
energy values, which is the most com- 
prehensive form and in keeping with the 
way that the above questions usually 
present themselves. 

In this sense, and to facilitate the 
computations necessary for the solution 
of the four questions just enumerated, 
the curves of formulas 5 to 8 have been 
plotted, formulas 5 and 6 being repre- 
sented by the curve in Fig. 4, and for- 
mulas 7 and 8 by the curve in Fig. 5. 

These curves being arranged similar 
to the energy curves in Figs. 2 and 3, 
are used in an analogous manner, by lo- 
cating the given factor of the formula 
in the respective scale, then tracing to 
the curve, and from there to the sgale 
of the factor that is required. This is 
best illustrated by continuing with the 
analysis of the flywheel shown in Fig. 6, 
and extending it to the energy-storing 
and restoring function with the aid of 
assumed practical conditions, thus: 

It being known, that this flywheel is 
running at the rate of 50 r.p.m., and 
that at that rate its total energy is 956 
foot-pounds, let the question now be: 


What amount of energy may be drawn 


from it at a diminution of the velocity 
not exceeding 10 per cent.? The answer 
to this question is obtained by formula 
5, represented by the curve in Fig. 4. 

Locating in this figure the diminution of 
velocity of 10 per cent. on the scale of 
diminution of actual velocity, and trac- 
ing over to the curve, and from there 
down to the scale of energy expended, 
the percentage number “/, will be 
found, which indicates that, at the given 
dimension of the velocity, the flywheel 
will expend “/.. of its energy, or 956 x 
*/s == 181.64 foot-pounds. 

And further, let the question be: What 
will be the diminution of the velocity of 
the same wheel, running at the same 
rate, if it has to part with 20 per cent. 
of its energy? Formula 6 gives the 
answer. Turning, therefore, to the 
curve of that formula in Fig. 4, the en- 
ergy expenditure of 20 per cent. is lo- 
cated on the scale of encigy expended; 
then, tracing up to the curve, and over 
to the scale, diminution of actual ve- 
locity, the point. reached on that scale 
will identify the diminution of the ve- 
locity of the wheel in an amount of 
10.56 
100 
therewith the number of revolutions at 
which the wheel is normally running, 
will give the required loss of speed, 
namely: 50 x 10.56 = 5.28 r.p.m. so that 





or 10.56 per cent. Multiplying 


the remaining velocity will be 50 — 
5.28 = 44.72 r.p.m. 
The third question is the one that 


most frequently occurs. Suppose, that 
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the same flywheel has to furnish 200 
foot-pounds of energy during each cycle, 
but the working conditions of the press 
are such as to command the diminution 
of the velocity to be kept within the 
limit of 7.5 per cent. 

Formula 7 furnishes the needed in- 
formation and its curve in Fig. 5 is re- 
sorted to. Locating on the scale of ve- 


2 


the one given; namely, 


locity ratio — 


co) 


tw 


— and tracing over to the curve, and 


down to the scale of energy ratio <, 
the number 6.957 will be found, and is 
the ratio of the total energy the wheel 
must have to the energy to be expended 
at a diminution of the velocity not ex- 
ceeding 7.5 per cent. 

In other words, the energy to be ex- 
pended is to be multiplied with that num- 
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Fic, 6. ANALYSIS OF FLYWHEEL 


ber, to produce the total energy, or 
200 x 6.957 = 1391.4 foot-pounds. From 
this total energy, the diameter being gen- 
erally derived from surrounding condi- 
tions, the weight, velocity in feet per 
second respectively, and the number of 
revolutions per minute, are readily settled 
with the aid of the curves in Figs. 2 
and 3, and the velocity table. 

The fourth question occurs when the 
amount of the expended energy is lim- 
ited to a certain ratio to the total energy, 
especially in cases, where the work in 
the press requires two or more energy 
expenditures in succession within the 
same cycle, as, for instance, is required 
in the working of double-action or 
triple-action presses. The question then 
is as to the resulting velocity ratio. For- 
mula 8 and its curve in Fig. 5 furnish 
the answer. 

Supposing, the total energy of a fly- 
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wheel requires to be 5 times the en- 
ergy it may expend, the resulting velocity 
ratio is then found by locating the ratio 


1 


5 on the scale of energy ratio “a, and 
2 


tracing up to the curve, and over to the 


scale of velocity ratio =, 


where the 


100 P F . a 
number 10.56 will be identified, which 


indicates, that, if the total energy of the 
wheel to the energy to be expended is 
to be as 5 is to 1, then the corresponding 
velocities must be as 100 is to 10.56. 
Reviewing the obtained results: 
Through the velocity table and the 
curves in Figs. 2, 3, 4 and 5, it has be- 
come a matter of mere arithmetical op- 
erations, in most instances simple enough 
for mental performance, to find from all 
possible premises the numerical values 
of the variable velocity and energy fac- 
tors contained in formulas 12 and 13. 
In this manner not only are the purely 
theoretical considerations of the func- 
tion of a flywheel greatly facilitated, but 
the practical ones as well, and especially 
those that must necessarily precede the 
task that is paramount in the design and 
use of presses and now claims attention; 
namely, the task of choosing the value of 
the only fixed quantity in these formulas, 


W 

79°F rather, of the weight W, which, by 
development of equation 12, is defined as 
follows: 

> 29 


3 (20) 
2ak ) 





(2 
60 


This task of finding the weight of a 
flywheel required for the performance of 
specified duties; namely, the dimensions 
that determine its weight, presents itself 
most from the view points from which 
the third and fourth of the above ques- 
tions are framed, respectively of the 
equations 7 and 8. Generally speaking, 
the problem is solved by first digesting 
the conditions under which the energy is 
to be expended, and the amount in which 
it is each time needed, then referring to 
the curve in Fig. 5 for the total energy 
and actual velocity, and finally, turning 
to the curves in Fig. 2, or Fig. 3 for a 


‘suggestion as to the proper weight that 


will satisfy all conditions. The ultimate 
dimensions are ascertained with the aid 
of formulas 14, 15 and 16. Thus the 
solution of this problem is thoroughly 
interwoven and runs parallel with the 
solution of the many questions arising in 
connection with the work to be done and 
with the involved practical and econom- 
ical circumstances. It is, therefore, best 
learned by observing the successive 
stages of evolution of typical presses, and 
their subsequent adaptation to various 
kinds of work, as will be illustrated in 
the next article. 


(To be continued) 
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Shop Training in a Technical School 


It is difficult to apply the gang opera- 
tions of the commercial machine shop to 
the school shop. In the first place most 
of the early pieces made in schoo} shops 
are considered exercises, and while they 
are of no commercial value, they serve 
to get the student into shape for what 
is to come later. Some students must be 
kept on such exercise work longer than 
others. In machine work, as in all other 
lines of work, some learn quickly, many 
learn slowly, and a few would never 
make machinists if they worked at it a 
lifetime. 

Among the various pieces of machin- 


ll 


By Eugene W. Knowlton * 





Teaching modern shop practice 
in an industrial school. Exam- 
ples of the practical work in pro- 
gress in the school shop, together 
with the machines and methods 
employed in the production of 


| this work. 

















machine 


*Superintendent, 
Rochester, 


department, 
Mechanics’ Institute, > 


N. Y 


ish the entire shaft without using back 
gears. This rest also does away with 
the blocking between the throws and cen- 
ters, and with the proper counterbalance 
on the faceplate we encountered no diffi- 
culty turning the throws. 

The eccentric steady-rest, assembled, is 
shown in Fig. 6, and Fig. 7 is a view 
of half the eccentric. Fig. 8 shows the 
method of using it on the shaft during 
the turning operation. The base of the 
rest was made to fasten securely to the 
bed of the lathe with bolts, and is fitted 
with a strap swinging on a pin and held 
in position with an @ye-bolt. 


























Fic. 








2. TURNING 


CRANKSHAFTS 





Fic. 3. PLANING LATHE SADDLES 


ery now under construction in the ma- 
chine shop of the Mechanics’ Institute, 
Rochester, N. Y., is a 45-hp., four-cylin- 
der gas engine and a number of 12-in. 
screw-cutting engine lathes. Fig. 1 shows 
one of the cylinders being bored, the tops 
of which have been turned to a size 
to fit into the rear angle plate, which has 
been located and bored out in place, and 
is not moved until all cylinders have un- 
dergone the boring operation. 

A four-throw, five-bearing crankshaft, 
4 ft. 6 in. overall and 3-in. throw, is 
shown in Fig, 2. The eccentric steady- 
rest is the feature of this job. With 
this rest it was possible to rough and fin- 








—- 





EXHIBITION BOARD 


Fic. 5. 


Fic. 4. Cuttinc TeetH 


FOR LATHE GEARS 

The eccentric sheaves were made in 
two halves and turned on an arbor to a 
diameter to suit the base; the eccentricity 
of the sheaves was made equal to the 
throw of the crankshaft. When fastened 
on the lathe the eccentric steady-rest 
gave a very strong and efficient support. 

Underneath the lathe, in Fig. 2, is part 
of the crank case for this engine. It is 
built of 12 sections and was posed for 
this installation. It will be noticed that 
the two end sections are in their reverse 
positions. 

The alignment of this job was tested 
with a piece of shafting ground to the 
diameter of the finished crankshaft and 
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long enough to extend clear through the 
case. It fitted perfectly. The planer 
work was done from this setting. 

Three lathe saddles undergoing their 
first planer operation are shown in Fig. 
3. Fig. 4 shows a gang of six 10-pitch 
gears, which go on the spindles of the 
lathes. They do not vary a thousandth 











FIG. 6 


Assembly Eccentric Steady 
Rest 
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in diameter and all the other measure- 
ments are as close as it it possible to 
make them. 

One of the exhibition boards is seen 
in Fig. 5. In the upper corners are the 
levers for the back gears; the eccentric 
turned portion can be plainly seen. The 
lead screws are shown with the gears as- 
sembled in place, 12 on each screw. The 
spindles, ground and lapped, are shown 
complete. They were bored and reamed 
in an engine lathe. The time for one 
hole was four hours, which is not bad 
time for student work. The thrust bear- 
ings and taper bearings are also shown 
complete on this board. 





Making Pump Suction Hose 
By H. L. ALLEN 


Fire and other portable pumps are pro- 
vided with flexible suction hose; this is 
usually either leather or india-rubber 
piping wired inside and out, and pro- 
vided with unions to the strainer and 
pump suction. The interior wiring is 
necessary to prevent collapse owing to 
pressure of the atmosphere, while the ex- 
terior wiring Nas also important duties. 

It is obvious from a consideration of 
water friction, that the condition of the 
interior of the suction hose is of prime 
importance. The smoother the hose the 
more efficient the pump. The interior 








FIG.8 
Rest in Position 
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wire spiral would add considerably to the 
water friction if provision were not made 
to squeeze down the hose material be- 
tween the joints of this interior spiral. 
This latter must also be articulated suffi- 
ciently as a close spiral would spoil the 
flexibility of the hose. 

The wiring on the outside, therefore, 











FIG. 7 
Eccentric of Steady 
Rest 
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serves to impress the hose material be- 
tween the joints of the inside spiral, mak- 
ing the hose smooth and giving a regular 
pitch to the inside spiral, thus making 
the hose equally flexible throughout. 
The inside spiral is made from half- 
round copper wire with the flat side in- 
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while serving to prevent the bond between 
the inside spiral and the hose from being 
broken. The processes of wiring are 
primitive, but very effective. 

The speed of turning and the tension 
of the wire (external) demand continu- 
ous manipulation; the pitch of the in- 
ternal spiral is really made in the process 
of wiring on the outside. The engraving 
shows the apparatus used. The mandrel 
A rests on two V-blocks and is actuated 
by the cross-handles shown. The false 
union B is secured by a through bolt. 


In the case of leather hose, the unions 
are secured to the inside spiral by means 
of clips riveted and soldered; the leather 
is simply placed round the spiral and tied 
here and there. Unlike delivery hose the 
suction hose is npt riveted, since the ex- 
terior wiring: being close-pitched secures 
the leather effectively. Usually water- 
proofed cloth is wrapped spiral-wise round 
the wire before the leather is applied. 


The necessary tension on the wire is 
obtained by leading it through holes in 
the piece of hardwood shown at C, which 
is under the tension bar D. Wire, hav- 
ing been led from the coil, through the 
piece of wood, is fastened to the bolt 
head in the false union. The cross- 
handles are turned and the union fixed by 
closely pitched turns of wire. Under this 
closely wound wire three short pieces are 
laid crosswise, the ends of these pieces 
being turned over to hold the union wire. 
Guiding the wire by hand and further 
turning the mandrel, the wire is led be- 
tween the turns of the interior spiral to 
the union at the other end of the hose, 
where the end is fastened in the same 
way with three short crosswise pieces of 
wire. By releasing the false union the 


now completed hose is withdrawn from 
the mandrel. 


of Hose a 
























WINDING ARMORED Hose 


ward. In the case of india-rubber hose 
this is molded in the rubber, with the 
flat face nearly flush inside. The wiring 
of the exterior, while not so important in 
the case of rubber, adds to the flexibility 
of the hose in a remarkable manner, 


It is quite easy to break the. wire in 
the process of winding, as the tension 
used is considerable, but the mandrel and 
the tension bar both spring, somewhat; 
this gives safety and provides against 
breakage of the wire. 
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Design and Layout of Gear Cutters 


The type of clutch illustrated in Fig. 1, 
is extensively used in gear boxes for 
motor cars, and in clutches of many 
kinds of machinery. The machining of 
the teeth in these clutches gives scope 
for an enterprising firm to reduce the 
cost of production, and for the produc- 
_ tion of good work. This, of course, ap- 
plies only to production in quantities. 

The ordinary method of cutting each 
tooth separately on a slotting machine 
with a form cutter is rather slow and un- 
satisfactory. The cutters break and change 
shape when being ground, and have to be 
replaced frequently. To save time and 
prevent inaccuracies it is suggested that 
the tools be designed for use on a Fel- 
lows gear shaper. One cutter will thus 
do thousands of clutches. It keeps its 





By F. W. Whitehead 


Design of cutters for cutting 
teeth. accurately in the Fellows 
Laying out curves 
The 


gear shaper. 
teeth and cutters. 


for 
method of checking the shape 
of teeth from the cutter. 








room job, and must be accurately done 
to get good results. Lay out, say 10 
times full size, the shape of the teeth 
required for the clutch, as in Fig. 2. 

































deeper cut and a better fit of the clutch, 
should it be found necessary. The cutter 
for the internal ring will be considered 
first. 


LAYING OUT THE CUTTER FOR THE 
FEMALE RING 


Mark off clearly a circle representing 
the pitch circle of the. female clutch or 
ring; this will be the path followed by 
the cutter. Decide on the number of 
teeth the cutter shall have, the diameter 
of the cutter being made as large as pos- 
sible but kept preferably just less in di- 
ameter than half that of the smallest di- 
ameter of the ring. Step off clearly on 
the pitch circle of the ring a number of 
equal spaces (the closer they are the 
more accurate will be the results); 









shape after grinding, and when once set ee Z K through these points draw lines radiating 
up on the machine requires no further at- SSS a from the center of the circle; these lines 
tention than the removal and replace- {_ ——-—-- f— iy should be numbered for convenience in 
ment of the work. Furthermore, it is (§=5 = ——5 rolling the cutter around the ring. 
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Fic. 4. SHAPE WANTED FOR 


the teeth in the male piece cannot be 
milled, as there is not room for the cutter 
to clear the shoulder of the job. If there 
should be room, then only the internal 
one will require a special cutter, made 
to gages. This should be made to suit 
the shape of the teeth in the ring after 
cutting. 

Laying out the cutters is a drawing- 


FEMALE CLUTCH 


These may be straight-sided or other- 
wise shaped to suit the requirements of 
the designer; the only differnce the 
shape makes is, that in some cases ex- 
cessive undercutting and consequently a 
weak tooth result. It will be noticed that 
plenty of clearness has been allowed be- 
tween the addendum of one tooth and the 
corresponding space, thus allowing for a 





Circle 
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Fic. 5. CHECK FOR LAYOUT OF THE CUTTER 


and the pitch as in the case of an ordi- 
nary spur gear). Carefully roll this cir- 
cle around the pitch circle of the ring 
(the latter being fastened to the drawing 
board) and prick off the points under- 
neath. It is not enough to measure the 
distance with dividers, as the length of 
the circumference between two points is 
not the same, because of the big differ- 
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ence in the diameters of the cutter and 
ring. Join the points on the circle to the 
center and number them as in the case 
of the ring. Place the line marked o 
on the cutter circle on the corresponding 
line in Fig. 3, and trace the shape of the 
tooth, then move the tracing paper around 
one division until the line marked | cor- 
responds to the line marked 1 under- 
neath, and trace again. Repeat this op- 
eration with each of the numbers, and a 
complete shape of tooth will graduaily 
appear, as shown in Fig. 3. 


LAYING OUT THE CUTTER FOR THE MALE 
CLUTCH 


In this case the cutter will have to be 
rolled around the outside of the male 
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Fic. 6. SECTION THROUGH FORM CUTTER 


Shape of the tooth required, mark clearly 
a line representing the pitch circle, or 
rolling path for the cutter. This should 
be exactly the same in diameter as that 
of the female ring. On this line step 
off equal spaces with dividers; through 
these points draw lines radiating from 
the center, but in this case extend the 
lines well beyond the pitch circle, as it 


is this part of the line which will be re- 


quired. 

Number the lines as before for conven- 
ience. Next decide on the number of 
teeth the cutter is to have. The number 
in this case is not important, as there 
will be no interference due to the large 
diameter. On tracing paper draw a circle 
representing the pitch diameter of the 
cutter: lay this over the one already 
drawn and roll it around the circle as 
with the female cutter, pricking off the 
points coinciding with the lines radiating 
from the center; join these points to the 
center and then number them. 

Place the line marked o on the cutter 
circle over the corresponding line on the 
paper underneath and trace the shape of 
the tooth. Repeat the operation with 
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other numbers the same as with the fe- 
male piece, and the result will be a correct 
shape of tooth for giving the desired 
shape in the clutch; see Fig. 4. 

Worxsing to the scale about 10 times 
full size gives very good results, always 
allowing for the cutter to be fed a little 
deep or shallow should the clutch be tight 
or loose. Cutters have been designed 
for the Fellows machine wherein the 
clutches were a good sliding fit. 

In Fig. 5, a layout is shown which 
may be used by the draftsman as a 
check. It’ is only. necessary to take the 
cutter he has designed and treat it in 
the same manner as when generating for 
the shape of the cutter, only this time 
fastening the cutter to the board and roll- 
ing the clutch around the cutter, the re- 
sult should be a shape of tooth similar 
to the one shown in Fig. 2. The layout 
is a check for the cutter for the male 
clutch. 

A finished cutter ready for use is 
shown in Fig. 6. The shapes of the teeth 
are made by milling cutters made to 
gages, which in turn are made from the 
dimensioned sketch of the cutter sent 
from the drawing office. The method de- 
scribed may seem expensive and no 
doubt is, but it is certain to pay where a 
large number of pieces are to be ma- 
chined. 








Graphic Records of Back 
Pressure Valves 


The illustration shows a method de- 
vised by Engineer of Tests Kennedy, of 
the General Fire Extinguisher Co., 
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valve-clapper shaft is a small extension 
spindle carrying the pulley. Around this 
is a cord which connects with the pencil 
movement on top of the indicator dia- 
gram. The pull of the string is resisted 
by a coil spring, which takes up any 
backlash. 

With the motors running so as to con- 
tinuously move the paper strip, every 
movement of the back-pressure valve 
disk or clapper is indicated by cross 
lines, while its inaction is shown by a 
perfectly straight line drawn as the paper 
moves under the pencil point. 

This same device can be used in many 
similar places for testing many different 
kinds of mechanism, can be easily 
rigged up and seems to have all the ad- 
vantages of a more expensive instru- 
ment. 








In a bulletin published by the Bureau 
of Mines, under the title of “Notes on 
Mineral Wastes,” it is pointed out that 
formerly kerosene was the chief product 
sought in the distillation of petroleum, 
and immense quantities of the lighter and 
heavier fractions were thrown away. With 
the introduction of the electric light, of 
the automobile, and of the proper under- 
standing of lubrication, almost the total 
output of petroleum is now utilized as 
gas, gasoline, naphtha, benzine, kerosene. 
lubricating oil, asphaltic road material, 
and carbon for electrical purposes. In- 
deed, kerosene has almost become a sec- 
ondary product, and within the last few 
years the demand ‘for gasoline nas been 
so great that petroleum companies are 
anxious to increase the output of that 





GRAPHIC RECORDING APPARATUS USED ON BACK-PRESSURE VALVES 


Providence, R. I., for testing the per- 
formance of the back-pressure valve 
shown connected with the pipe line. 

In order to draw a continuous record, 
Mr. Kennedy made a device carrying 
rollers for moving the paper strips, as 
can be seen, these rollers being revolved 
by a heavy reduction worm gear driven 
by a small hand motor. On the end of the 


fraction. Not only are investigations un- 
der way to convert the heavier products 
into gasoline by chemical or thermal 
methods, but the gases from petroleum 
wells and from natural-gas wells are be- 
ing subjected to cold and pressure, and a 
light, easily volatile liquid product is 
being condensed therefrom, which can 
be used in gas engines. 
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Tools in a Canadian Railway Shop 


The method of milling standard bead- 
ing tools in the Winnipeg shop of the 
Canadian Northern Ry. is shown in Fig. 
1. The jig is set at an angle of 20 deg. 
with the table and holds 12 tools. The 
gage A, which can be set upright and 
locked in position, is used to set the tools 
to the required height. The gage is then 
set back, as shown, and the cutters run 
across the tools. The other end of the 
tool is turned to fit the gage B, being 
held in the jig C, which screws directly 
onto the lathe spindle. At C is a tool 





Fic. 1. BEADING TOOLS 


MILLING THE 
in the rough, and a milled tool is shown 
at D. 

This fixture, set flat on the table of 
the miller, -is used for various other op- 
erations, such as squaring pins, setscrews 
and similar work, also for slotting screws, 


etc.. as shown in Fig. 2. 
MACHINING THE QUADRANTS 
A fixture for cutting the quadrant 


latches for throttle levers is shown in Fig. 





THE CUTTER 


Fic. 4. GRINDING 


By W. A. James 








Special tools used for the ma- 
chining of locomotive parts to 


obtain interchangeability. Use 
of novel methods to obtain good 








and accurate results. 
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Fic. 2, MILLING SHANK OF BEADING TOOLS 


3. The forging A is made to screw di- 
rectly onto the spindle of the universal 
head of the miller and has a gage at B 
marked with a center line for setting. 
The latch C is set at the required dis- 
tance from the center B and is cut in a 
manner similar to any ordinary gear. 

A jig for grinding the ball-joint cutters 
on the universal grinder is shown in Fig. 
4. The cutter A is ground after setting 
to a gage. The radius can be obtained 
by adjusting the arm B. The stop-gage 
arm is shown at C. 

Some of the small special tools are 
shown in Fig. 5. A reamer used for the 
poppet seats is shown at A. The gage 
B is used for setting the cutters in the 
box tools C. The cutters are made of a 


set of high-speed steel screwing dies, 
which” were. too short for other use. 
These box tools are used for aswvariety 
of purposes, such as cylin@ér »edcks, 
grease plugs, mud plugs and Similar 


work. The tools used for grinding’ the 
ball joints of superheated tubes are 
shown at D. 


CuTTING KEYWAYS IN THE SHAPER 


A bar used in the shaper for cutting 
keyways is shown at A, Fig, 6. The tool 
post was very much in the way .ghen 





Fic. 3. MILLING THE SEGMENT 
old-style bent tool-holder. 


therefore, made to take 


used with the 
This bar was, 


its place. With the regular tool post re- 
moved and the hole threaded, the bar 
can be screwed in, set at any required 


angle and locked in position by the lock 
nut B. The gear blank C will give an 
idea of some of the work done with this 
tool. The D is used for finishing 
screwing dies in the shaper or miller 
after they have had their edges trimmed 
in the vise E, which holds about 50 dies. 

A fixture, used on the miller and hold- 
ing about 25 blanks for making wheel 
defect gages, is shown at A, Fig. 7; these 
blanks are finished in two settings. The 
cutters are shown at B and C. 

A fixture for holding Nos. 1, 2, 3 


vise 


and 4 
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Fic. 5. 


SPECIAL REAMERS AND GAGES 
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Morse taper shanks, to have the flat 
sides milled, is shown at D. The fixture 
E is used to hold Nos. 1, 2, 3, 4 and 5 
Morse taper shanks for milling the tangs. 








Fic. 6. SLOTTING IN THE SHAPER 


In front are shown the cutters and bush- 
ings used. A five-lipped drill or coun- 
terbore, and three of the interchangeable 
pilots used, which range from % to 2% 
in. in increments of sixteenths, are shown 
at F. 


The Round Belt on the 
Engine Lathe 


By CLARENCE STERLING 


The belt of the modern high-speed 
steel engine lathe slips when on the 
smaller steps of cone pulleys, In fact, 
it is the cone pulley that fails to yield 
power enough to get the full benefit of 
high-speed steel. 

With a geared headstock this is not 
wholly overcome, as the gears are neces- 
sarily small and at high speed give some 
trouble. Moreover, these gears tend to 
leave the work less smooth than with the 
usual belt. It is possible that a change 
in the form of belt would overcome these 
objections. If a round belt of proper size 
be substituted for the usual flat belt, 
power enough might be obtained. 

Round belts are not in general use 
and many mechanics are not aware of 
their advantage. A round belt an inch 
in diameter will convey a_ surprising 
amount of power as the following ex- 
ample shows: 

Some years ago there was in New York 
City a forge for making steamboat shafts 
up to 12 and 14 in. in diameter and 16 
or so ft. long. These, of course, weighed 
tons. There were two lathes for turning 
these shafts. They were identical in all 
respects but one, and that was the form 
of the cone pulleys, which were of the 
same diameter. One lathe had a flat 
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belt 5 in. wide and the other a round belt 
1 in. in diameter. I noticed that if there 
was any work the round-belted lathe was 
always given the preference, and was 
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the tap, the following method has been 
found successful: 

Use a drill the size of the tap drill 
and of sufficient length to reach past 





Fic. 7. Jics, COUNTERBORES AND MILLING CUTTERS 


usually running, while the flat-belted 
lathe would be idle for days. The reason 
was that the flat belt would by no means 
pull as strong as the round belt and was 
continually slipping off, causing much de- 
lay and trouble. 

There was no difficulty with the round 
belt. It was interesting to watch this 
round-belted lathe turn off chips sur- 
prisingly large for those days, as the belt 
seemed out of all proportion to the work 


required. It seemed not much more than 
a rope but it always worked. It was by” 
no means tightly drawn. Its pulling 


power was due to the wedging action of 
the V-grooves of the cone pulleys. This 
belt could be shifted from step to step 
much easier and quicker than the flat 
belt. 

The conclusion to be drawn from this 
illustration is that lack of power in the 
new lathe of moderate dimensions, say, 
up to 24-in. swing, might be overcome 
by substituting a large round belt for flat 
belts under 5 in. wide. If the round belt 
were of rawhide it would even do better 
than in the case cited. 








Removing a Broken Tap 
By J. J. W. KENAN 


The removal of a broken tap from a die 
or any piece of machinery is usually a 
difficult proposition. The practice of heat- 
ing the part with the idea of annealing 
the tap so that it can be drilled out is 
one that should be avoided, as it is like- 
ly to cause warping of the part and other- 
wise impair its usefulness, often alto- 
gether destroying it. To obviate the de- 
struction of the part in the removal of 


the broken tap. Grind the lips as shown 
in the line engraving, after which chuck 
the drill in a sensitive drilling machine 
and clamp the work to be operated upon 
in line. Run the machine at a slow speed 
and bring the drill down slowly onto the 
broken tap. The drill will allow the lips 
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THE SPECIAL DRILL 


to straddle the center of the tap and go 
down in the flutes. Necessarily, judg- 
ment must be used in the amount of pres- 
sure applied. 

The lips of the drill will cause the tap 
to splinter. These splinters can be re- 
moved and the operation repeated until 
the entire tap has been removed. By 
carefully going into the hole with an old 
tap, the fine splinters still remaining can 
be removed, after which a new tap can be 
used and the job completed. 





A paper read before the recent Inter- 
national Congress of Applied Chemistry 
pointed out strongly the preference of hy- 


drochloric over sulphuric acid for steel- 


pickling purposes. Hydrochloric is pre- 
ferred because it is not hydroscopic; it is 
volatile at a low temperature and its 
capillary force is small compared to that 
of sulphuric acid. It can, therefore, be 
washed out with greater ease and sure- 
ness and can ultimately do less harm if 
not entirely obliterated. If it is neces- 
sary to pickle with sulphuric acid, then 
wash with a stream of hot running water, 
so as to overcome by heat, force and di- 
lution the capillary strength of the acid. 
Treat with lime water and wash again, 
dry and oil. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 


—) 








A Planer Boring Head 


The machine shown in the halftones is 
a planer which has been adapted for bor- 
ing large cast-iron standards by adding a 
boring attachment. It is at the factory of 
Geo. A. Ohl & Co., Newark, N. J. 

The halftone, Fig. 1, shows a view of 
the rig which travels along the crossrail 
of the planer. The wheel A is used for 
turning the spindle by hand when such 
occasion arises. 

The driving mechanism for the boring 


Fic. 1. BorING ATTACHMENT ON 


attachment is shown in Fig. 2. The mo- 
‘ion is taken from the countershaft A 
through the idler pulleys B to the pulley 
C. Attached to this pulley shaft is a 
worm D, which drives a wormwheel on 
the spindle E. The spindle is driven at 
one speed; 24 r.p.m., and the rigid con- 
struction of the boring attachment en- 
ables a heavy cut to be taken with good 
results. 


A hole 9 in. in diameter had 3% in. of 
stock removed in 20 minutes, the hole 
being 16 in. long; this is equal to 176 
in. of metal. The cutter used was a 
pointed side tool. 


New York, N. Y. A. TowLer. 








Calculating the Speed of 
a Shaft 


It is often desirable to know at what 
speed (r.p.m.) a certain shaft is running. 


PLANER Fic. 2. 


While the use of an indicator will quickly 
solve the problem, there are times when 
an indicator is not available. A simple 
and fairly accurate method to determine 
this speed is to measure the length of 
the belt with a tape. This may be done 
by running the tape over the pulleys, 
under the belt. Next measure the cir- 
cumference of the pulley on the shaft 
whose speed is required. Then start the 


shafting revolving at the correct speed. 

As the belt passes over the pulley, the 
joint in the belt will give a snap where 
the belt is glued. If the belt is without 
joints, a tack driven-in the belt on the 
inside will give a distinct click each time 
it passes over the pulley. Count the 
clicks for a minute; these multiplied by 
the length of the belt, divided by the cir- 
cumference of the pulley, give the r.p.m. 

For example: The belt on a machine 
is 21 ft. 6 in. (21.5 ft.) long. The pulley 
is 1.31 ft. (5 in. x 3.1416) in circum- 





DRIVING MECHANISM FOR ATTACHMENT 


ference. The belt gives 96 clicks per 
minute; therefore the solution of the 
problem is 

96 Kk 215 


31 1576 r.p.m. 
The error in a calculation by this method, 
if carefully carried out, will be so slight 
as to be of no practical consequence. 
Newark, N. J. J. W. THAYER. 
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Jig for Drilling Threading 
Dies 
The engraving shows a jig which was 
made in our toolroom, for the drilling of 
dies of all sizes. We stocked a Stand- 
ard size die blank, and when different 
sized dies were wanted we drew the 


blanks and jig from the stores and made 
minimum cost. 


dies at a I think the 
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on the adjustable holder D and bears 
against the thrust collar B. 

The stock is fed through the spindle 
of the machine, and after the closing of 
the collet the tool is brought into con- 
tact with the end of the bar or tube and 
at once begins to rotate with the stock, 
producing a duplicate serrated face. 

F. C. L. MEssuRIER. 

Buffalo, N. Y. 
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Jic FoR DRILLING DIEs 


engraving explains itself. Of course, the 
threading is done before the die enters 
the jig. 


London, England. D. O. LOGAN. 








Serrating Tool for the Screw 
Machine 


The engraving shows a screw-machine 
device used for the rapid production of 
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SERRATING TOOL 
small parts that required a_ serrated 
edge. The shank C and the adjustable 


holder D are of machine steel. The ser- 
rated-faced tool runs freely in the boss 





Allowances for Automobile 
Piston Rings 


The allowances necessary for making 
piston rings and also the method of man- 
ufacture are often asked for by cvurres- 
pondents. The rings are usually made 
in what is termed the “pot” style. This 
is a casting with a flange to be fastened 
to the machine faceplate and a long bar- 
rel of sufficient length to make from 12 to 
20 rings. The rings are turned eccentric 
by means of the special attachment on 
the Gridley automatic. 

They are then cut at an angle of 30 
deg. with the ring, the joint filed to fit 


closely. After assembling in a nest of 
6 to 12 on a special fixture they are 
ground on the outside to the _ size 
desired. 


Let us take for example a 434-in. ring 
to give the allowances for machining. 
The ring is, first turned to an outside 
diameter of 4.92 in. It is then cut with 
a \4-in. saw, the edges being filed to give 
a tight joint. After this it is mounted on 
the special fixtures mentioned and turned 
to an outside diameter of 4.749 in. These 
allowances enable the operators to pro- 
duce accurate rings and also a good run- 
ning ring in the motor. 


New York, N. Y. R. COLSON. 
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‘Llap-reversing Mechanism 


We had a number of small castings to 
drill and tap for No. 2—56 screws. Our 
drilling machines were not suitable for 
such small work and had no reversing 
mechanism. The work was given to me 
to perform on our smallest machine, 
which answered very well, the only 
trouble being, as I have intimated, the 
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TAP-REVERSING MECHANISM 


need of a reversing mechanism, which 
necessitated the return by hand. 

To overcome this deficiency, I made 
one out of scraps around the shop. The 
engraving shows the scheme. The pul- 
leys B and C have a V-shaped groove; 
B is fastened on the drill spindle A by 
screws. The pulleys are fastened by 
strap bolts to a post F, which was near 
the machine. A cord E is fastened to 
the pulley B and passes around the pul- 
leys C; a weight D is attached to the 
other end. 

When the machine is tapping, we raise 
the weight, but when we shift the belt to 
the loose pulley the weight reverses the 
direction of the spindle and draws out 
the _tap. 


Los Angeles, Calif. A. JOHNSON. 








Every motorist knows how uncomfort- 
able his hands are in a biting blizzard, 
or even on a still, but very cold day. To 
make life more agreeable an inventive 
genius has patented a hollow steering 
wheel, into which exhaust gases from the 
motor are conducted by means of a small 
pipe running parallel to the steering col- 
umn. In the case of electrics, the hollow 
rim is filled with electric “heaters.” 


October 24, 1912 
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Discussion of Previous Question 


Referring to letters and articles previously published | 
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Time Saving Designing 
Methods 


I tried the method described on page 
423, by F. B. Hays, of using a piece of 
carbon paper under a blueprint and trans- 
ferring the lines of the drawing by going 
over them with a tracer point; but the 
experiment did not result very satisfactor- 
ily, as I was not able to keep the carbon 
from smearing over the drawing. The 
lightest accidental touching of the print 
in other places than the lines to be trans- 
ferred caused a blur which was very 
hard to erase. Again, the carbon lines on 
the drawing take considerable time to dry. 

A better and quicker method is to prick 
through to the centers of the radii and 
circles from the blueprint tacked to the 
drawing as Mr. Hays suggests. The junc- 
tion points of the straight lines can also 
be pricked through. The blueprint is then 
removed and with the points established 
by the pricker, it is a matter of a few 
minutes to fill out the outline. 

Harisburg, Penn. E. A. MADDEN. 








The Term ‘‘Engineer- 


Draftsman’’ 
The letter on page 644, by H. W. 
Bensel, defining the term “engineer- 


draftsman,” attracted my attention. 

Mr. Bensel is apparently putting forth 
an earnest plea for the recognition and 
use of the term “engineer-draftsman,” 
but he- seems to confuse the duties of 
this drawing-room employee with those 
of the designer. The distinction drawn 
is that the engineer-draftsman follows 
his work through the shop, while the de- 
signer stops with the finished drawing. 
This differentiates them according to 
shop conditions where they happen to 
work, rather than according to personal 
qualifications, or the general kind of 
work performed. 

For instance, a man may work today 
in a large well organized drawing-room 
where the construction work is left en- 
tirely to the competent shop force. Under 
these conditions this man is merely a 
designer, provided we accept the above 
definition. Next week this same man 
may be in a small shop where he not 
only designs, but also comes in direct 
contact with the shop work by aiding in 
specifying materials, scheming out ma- 
chining operations and furnishing in- 
formation on the work in progress. Un- 
der such conditions he is an engineer- 


draftsman according to the above defini- 
tion. 

This distinction does not seem satis- 
factory, for a man’s title should depend 
upon his qualifications, rather than upon 
surrounding shop conditions. 

Compare, for a moment, the two fol- 
lowing series of terms applied to draw- 
ing-room employees:. Tracers, detailers, 
designers, engineers; and tracers, de- 
tailers, designers, engineer-draftsmen and 
mechanical engineers. Does not the first 
series adequately and fully cover the 
broad classes of drawing-room work and 
drawing-room employees? Does the 
work of the engineer-draftsman, either 
as a designer or a mechanical engineer, 
depend upon the shop where he is work- 
ing? If this is so, the term engineer- 
draftsman is unnecessary, and like other 
unnecessary things, should be abolished 
in this age of conservation and efficiency. 

Turning back to the definition of en- 
gineer-draftsman once more, it is written 
to apply only to men who are engaged in 
mechanical lines. The draftsman or en- 
gineer working on steel structures, archi- 
tectural work, shipbuilding, railroad and 
tunnel work, and numerous other lines, 
seems to be excluded. If there is any 
merit in the term whatever, its definition 
should be written so broadly as to in- 
clude men in all lines of drafting in the 
liberal arts, rather than being restricted 
to those working on machines. 

New York, N. Y. A. L. PRATT. 








Finished in the Foundry 


On page 281, my suggestion for pro- 
ducing finished castings in the foundry 
has several arguments registered against 
its successful operation. 

Your correspondent writes that the 
shrinkage of cast iron under varying con- 
ditions ranges from 0 to \% in. per foot. 
The fact that this variation occurs, and 
often in the same casting, is well known 
to me. I still believe, however, that un- 
der similar conditions the shrinkage 
would be nearly uniform. However, in 
several castings from the same pattern, 
the corresponding parts will have a sim- 
ilar shrinkage. 

Parts cast from molds made from 
matchplate patterns on a molding ma- 
chine are still more nearly uniform, due 
to the absence of any vibration in the 


pattern itself while being rammed and 


rapped, while cast-iron parts made in 
cast-iron molds vary but a _ few 
thousandths of an inch. 


This, I think, would tend to show that 
the shrinkage of the metal under uni- 
form conditions would be nearly con- 
stant. The chemical constitution of the 
metal and its casting temperature could 
be controlled to a certain extent, thus 
partially eliminating another causé of va- 
riation. 


Loose BUSHINGS 


Regarding the possible looseness of the 
bushings, it should be noted that in a 
great many cases, where the bushing is 
small, the shrinkage should hold it. Yet 
I will admit that it is quite possible for 
the bushings to be loose in spite of this 
shrinkage. In this case I should try to 
hold them by having them partially fuse 
into the casting in some manner. The 
bushings could be made with several 
flanges, very thin at the outside, to see 
if the molten metal would partially melt 
these flanges and thus act as an autogen- 
ous welding process. A few experiments 
would determine whether this would be 
successful or not. 

The high temperature and shrinkage 
of the metal around bushings with large 
holes would undoubtedly tend to distort 
them. In cases where the design could 
not be changed to allow for this distor- 
tion, the process of fusion would be ‘out 
of the question. In such cases it would 
be best to do all of the work by the usual 
methods, as it would not pay to cast a 
few bushings in place and to handle the 
casting in the machine shop again to fin- 
ish the other places. 

This . suggestion was primarily in- 
tended for the smaller castings, such as 
are used on typewriters, computing ma- 
chines, etc., where quantities of from 500 
to 10,000 castings are required at a 
time. The bushings for this work should 
be made on automatic screw machines, 
and their average cost should not ex- 
ceed three or four dollars per thousand. 
The patterns used for this class of work 
are already of metal, as wooden ones 
could never stand up under these con- 
ditions. 


THE PATTERNS 


The patterns, whether molded-by hand 
or on molding machines, are usually pro- 
vided with hard matches where match- 
plates are not used, so that more or less 
irregular parting lines do not give the 
trouble that they give in jobbing work. 
In the majority of cases, the design of 
the castings is such that the bushings 
would fall face down into the mold, so 
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that the pattern could be drawn without 
any change in the parting line. In other 
cases the bushings could be carried in 
the core, where provisions could be eas- 
ily and simply made to take care of 
them. 

Undoubtedly this process would be im- 
practical for jobbing work, but for a 
large outout the matter of ten, or even 
fifty, sample castings to determine the 
conditions to be met with, would be a 
small matter. If accurate accounts were 
kept of the actions of the metal and 
bushings under the different conditions, 
it might be possible to determine before- 
hand the proper construetion of the pat- 
terns and the locations of the bushings. 
In this event, the process might be used 
more or less on jobbing. work. 

EARLE BUCKINGHAM. 

Hartford, Conn. 








Blueprinting at Home 


On page 448, A. H. Israel describes an 
apparatus, which, in a slightly different 
form, I have used many times with 
success. 

I have had occasion to make prints at 
home from drawings up to 14x20 in. 
without the aid of daylight, and as I have 
not an electric light powerful enough to 
successfully use a flat frame, I rigged up 
an arrangement which embodies the prin- 
ciple of the cylindrical blueprinting ma- 
chine. 

I procured from a druggist a large 
clear glass jar or bottle. The jar had 
a mouth nearly the full diameter of the 
inside, and large enough to admit the 
100-watt tungsten electric globe, which 
was suspended from the ceiling on a 
cord. The drawing to be printed and the 
blueprint paper were wrapped around 
the outside, after which a sheet of card- 
board was curled around to make the 
contact even, and several large rubber 
bands held the whole in place. For oc- 
casional night use this is about as in- 
expensive and satisfactory a device as 
could be imagined. 


’ Harrisburg, Penn. E, A. MADDEN. 








Standard Designs for Machine 
Parts 


On page 238, S. Graham refers to the 
practice of making the same size bolts 
with different numbers of threads and 
the consequent trouble arising from their 
use. Another thing that could be im- 
proved is a certain style of chuck which 
is adjustable with a pin spanner, and is 
often a source of trouble. It is made 
with only one or two holes when it could 
be made with several and add to the ease 
of operation. 

We have a shaper with a brake at- 
tachment on the countershaft that has 
proved quite a valuable time-saver. The 
line engraving shows a view of this de- 
vice and is almost self-explanatory. The 
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shoe was made with a leather facing, and 
the operator can, with a use of the at- 
tachments, stop the machine in any de- 
“Loose 





Tight 





Shoe 






fs Shipper 





BRAKE FOR SHAPER 


sired position. This will save time, and 
the manual labor of having to turn the 
shaper arm back to place a new piece 
in the machine. 





Urbana, III. E. T. STRONG. 
Doublé Pointed Screw Cut- 
ting Tool 


In my criticism of this tool, by Walter 
Heap, published on page 450, the as- 
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SCREW-CUTTING Too. 


sembling in Fig. 3 was not according to 
my idea. It should be as the accompany- 
ing line engraving shows. 
WALTER GRIBBEN. 
Brooklyn, N. Y. 





Providing Tools for Workmen 

Some of the arguments advanced re- 
garding the providing of tools for work- 
men are more amusing than convincing, 
as we all see things differently accord- 
ing to the methods we have been ac- 
customed to. 

If we analyze the situation we are 
very apt to find that individual tool kits 
originated in. the days when they were 
practically the only tools required to do 
the work and before the advent of ma- 
chinery into industry. This is true of 


the carpenter and the mason and, to a- 


very large extent, of the machinist of 
the olden times who did almost all of his 
work with hand tools which he provided. 

On the other hand, it has never been 
customary for the grocery clerk to pro- 
vide the scales by which he weighed 
sugar and tea; nor for the apothecary’s 
clerk to provide his own graduates; nor 
yet the dry-goods clerk to carry his own 
yardstick. I am not so sure as to the 
shears. 

The argument that it would entail ex- 
pense on the employer is not to be con- 
sidered, as it could easily be considered 
just as much a part of his equipment. as 
drills, files and taps, some or all of which 
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have been provided by the individual 
worker in some cases. : 

Considered broadly, it does not matter 
whether a thousand dollars’ worth of 
small tools be bought by the employer 
or distributed among the employees, it 
represents an investment in equipment 
for the machine industry, and unless the 
returns warrant the investment, it is not 
good business in either case. 

The question must be decided on an 
economic basis, considering both the in- 
dividuality of the workman in handling 
tools with which he is familiar and the 
difficulty of securing accuracy unless all 
measuring tools are owned, or at least 
controlled or tested, by the employer. 

We must determine which is best and 
then strive to overcome the “inertia of 
habits,” as friend Hartness says, by 
making it easy to change from one plan 
to the other. 

Joun R. Goprrey. 

New York, N. Y. 


Modern Methods of Testing 
Welds 


An article on page 500 entitled a 
“Modern Method of Testing Welds,” I 
think deserves some comment. What the 
author, Mr. Fremont, says on testing welds 
and his summing up are both interesting 
and useful. But that good forged welds 
are made when part of the steel is fused 
is, | am sure, an error. Fusion, or melt- 
ing, steel surfaces together is one thing, 
while welding proper, as practiced by a 
good smith, is quite another. 

When steel is melted it reverts to the 
condition of cast or molded steel, which 
is far inferior to forged, or rolled steel. 
Therefore, so much of the steel in a weld 
as is melted is much inferior in quality to 
the rest of the forged bar. 

In good welding, we melt, or bring to a 
state of fusion, only the oxide which is 
on the surface or formed there as the heat 
comes on. This being fluid is expelled by 
proper work and the two cleaned surfaces 
coming together are welded. 

I have had 650 welds made in 100 Ib. 
of material and got 99% Ib. of welded 
work. And this was done at a “welding” 
heat, no borax or sand being used. We 
are bound to conclude from this that 
practically nothing but the oxide was 
fused. J. H. BAKER. 

Pittsburgh, Penn. 





Constants for Planing — 
Erratum 

In the article under this title on page 
489, the fourteenth. line of the third col- 
umn should read: 

56 
12 X 25 

The change is from the words “rough- 
ing cut” to “cutting stroke” and the same 
change should be made in a few other 
places. Also line 31 should read: 

112 + 690 — 0.16232 


Time for one cutting stroke = 


October 24, 1912 


Machine Tool Builders’ Convention 


The eleventh annual convention of the 
National Machine Tool Builders’ Associa- 
tion was held at the Hotel Astor, New 
York City, Oct. 16, 17 and 18. There 
was a large attendance and much inter- 
est was shown in the various questions 
discussed. 

After the report of the various com- 
mittees, A. H. Emery, Jr., described the 
new planer dynamometer devised for the 
Bureau of Standards, with the advice 
of the advisory committee on cutting 
tools of this bureau. 

At the second session, W. A. Viall pre- 
sented an address on export trade, which 
will be printed in a later issue; Stanley 
H. Bullard advocated “The Use of an 
Association Catalog in the Development 
of Markets.” Some of the points 
brought out in Samuel W. Banning’s 
paper on “How United States Patents 
Might be Made of Greater Value to Pat- 
entees,” follow: 

It seems to me that one of the under- 
lying causes of the present demand for 
revision of the patent laws is due to pub- 
lic apprehension that patents are being 
employed, not for the purpose of pro- 
tecting the inventions specifically claimed, 
but for the purpose of legalizing trans- 
actions and monopolistic creations which 
ctherwise would be amenable to the laws 
against trade restraints and monopolies. 
This apprehension has recently been in- 
tensified by the decision of the Supreme 
Court in the Dick case and by published 
statements concerning the monopoly 
maintained by the United States Shoe 
Machinery Co., in machines and accessor- 
ies required for the manufacture of 
shoes. 

This has given rise to the inquiry: Are 
patents shielding otherwise unconscion- 
able and illegal transactions? The pres- 
ent statute defining the patent monopoly 
has been in force without substantial 
. modification since the year 1832. At 
that time no one foresaw, and it was im- 
possible to foresee, the commercial ex- 
pansion and _ industrial development 
which have since taken place. It is un- 
doubtedly true that a very large part of 
this development in industria! and inven- 
tive lines is directly attributable to our 
patent laws, and that any attempt to 
amend them must be made only after the 
most careful investigation, and with the 
aim of thoroughly safeguarding the just 
rights of the inventor, the manufacturer, 
the dealer, and the consumer. 

We are face to face with an acute 
problem which has developed during the 
last 20 years, and which is doubtless due 
to a multiplicity of causes. I mean the 
problem of trade monopoly. No one dis- 
putes the fact that the growth of our 
transportation facilities, improvements in 
the means of transmitting intelligence, 
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A well attended convention at 
which were presented a number 
of papers of special interest to 
the machine-building industry. 


General feeling of satisfaction 
with business conditions and 
prospects seemed to prevail. 





the operation of the tariff, the develop- 
ment of natural resources, the increase 
of population, and matters of a like na- 
ture are all factors in this tremendous 
problem. . 

It is extremely desirable to ascertain 
how far the operation of our present pat- 
ent system has also been a factor in the 
gevelopment of these conditions. If 
abuses exist they should be corrected, 
but without sacrificing adequate protec- 
tion for the inventor and the men of capi- 
tal who stand behind him in the devel- 
opment of industries which give this 
country preéminence in the world today. 


PRESENT PATENT LAws CAN BE IMPROVED 


I believe that the present patent system 
can be improved. I believe that laws can 
be enacted which will render more cer- 
tain and stable the relation between the 
inventor, the manufacturer, the dealer, 
and the consumer, for it must be remem- 
bered that the problem presents certain 
commercial aspects which are the devel- 
opment of recent years. 

The Oldfield Bill, now pending before 
the House, is evidently designed to bring 
the patent system up to date, and yet I 
am convinced that it contains many pro- 
visions which will act against those whom 
it is especially designed to protect. At 
the same time I believe that certain of its 
provisions are directed against real 
abuses which recently have developed un- 
der our present laws. 

The bill provides that every patent 
shall be so limited as to expire 19 years 
from the date of the filing in this country 
of the application upon which the patent 
was granted, exclusive of the time actu- 
ally consumed by the Patent Office, or the 
courts in considering the application, 
and exclusive of the time involved in in- 
terference proceedings, and that no patent 
shall be in force for more than 17 years. 

This provision is intended to correct 
an abuse which found exemplification in 
the suits instituted under the Selden au- 
tomobile patent. It is the abuse involved 
in the present system of secretly nursing 
an application in the Patent Office for 
many years until an art or industry has 
developed through the efforts of others 
to a point such as to justify the first in- 
ventor in seeking to appropriate to him- 
self the benefits arising out of the in- 
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creased value of his invention in an art 
which he has done nothing jo commer- 
cially develop. 

The proposed amendment simply ap- 
plies the equitable maxim, that he who 
is silent when it is his duty to speak 
shall not be heard to speak when it is 
his duty to keep silent. The inventor who 
unnecessarily delays the issuance of his 
patent is penalized by shortening the 
term during which the patent shall re- 
main in force. At the same time ade- 
quate provision is made for the prosecu- 
tion of the application during a period 
of two years, exclusive of the time con- 
sumed by the Patent Office, which I be- 
lieve is adequate to meet the require: 
ments of the vast majority of cases. 


THE PATENT MONOPOLY 


I am, however, strongly opposed to the 
theory of a compulsory license, whatever 
may be the restrictions surrounding its 
enforcement. Let us consider the nature 
of the patent monopoly. Under our 
present law, it is a grant by the govern- 
ment, for a stated term, of the exclusive 
right to make, use, and sell the thing in- 
vented or created. It relates to something 
which previously had no existence, and 
was neither within the public domain nor 
within the channels of trade distribution. 
If the patent control is confined to the 
thing created, the patentee should retain 
exclusive control of the invention. 

We hear a good deal of talk about the 
suppression of inventions, as though the 
public were thereby deprived of some- 
thing in which it had acquired a vested 
right. Since the inventor created the 
invention, he necessarily created the 
knowledge of it and supplied the need for 
it, and since these things all emanated 
from the inventor’s own act, it is illogi- 
cal and unreasonable to recognize the 
public demand to utilize an invention 
which the patentee chooses to withhold. 
Suppression in any objectionable sense 
arises only in those cases in which a 
single organization secures control of all 
the patents dominating an entire indus- 
try, so that competition and consequent 
improvement are no longer an economi- 
cal necessity. 

It frequently happens that inventors 
and manufacturers, after years of experi- 
mentation, find that the results sought 
can be adequately accomplished in ony 
one of several ways. To secure adequate 
Protection, it becomes necessary to pro- 
cure a line of patents covering several 
different forms of the same general inven- 
tion. These patents are frequently the 
basis of an entire manufacturing bus- 
iness, and they afford the only means 
whereby a small manufacturer can com- 
pete in the market against his stronger 
adversary employing other means to the 
same end. To permit the latter to enter 
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the same field by procuring a license 
under unworked patents covering alter- 
native ways of doing the same thing is 
to break down a competing business and 
develop monopoly rather than to re- 
strain it. 

Under the ruling of the Supreme Court, 
it was held, in the Dick case, that a vio- 
lation of the terms of a notice confining 
the use of the Dick mimeograph to sup- 
plies purchased from the manufacturer, 
could be restrained in a suit for infringe- 
ment of the patent. The Oldfield Bill 
deprives the patentee of this remedy, and 
relegates him to a suit for breach of con- 
tract. 


PRESENT LAW AN OFFENSIVE WEAPON 


Under the present practice the patent 
may be used as a weapon to enforce con- 
trol of the sale and use of articles which 
are not even accessories to the machine 
patented, and which are wholly unrelated 
to its use. As an example, the patentee 
of an adding machine may sell it with the 
restriction that its use is conditional upon 
the purchase from the same source of 
all typewriters required by the user un- 
der penalty of suit for infringement of 
the adding-machine patent. In this way 
the patentee extends his monopoly to 
cover and include typewriters upon which 
he has no patent, and which bear no re- 
lation to the invention actually protected. 

In perfecting our patent practice I 
think it highly desirable to increase the 
efficiency of the examining corps in order 
that a more careful and thorough exami- 
nation may be made as to questions of 
novelty, and to the end that the examiner 
may offer greater assistance to the in- 
ventor in adequately defining and claim- 
ing his invention. I believe that a patent 
on its face should indicate the classes or 
subclasses investigated, and the closest 
references discovered. 

With improved service and under the 
conditions mentioned, the findings of the 
Patent Office on questions of novelty and 
validity should be accepted as conclusive 
on motions for preliminary injunctions as 
to all matters within the purview of the 
Patent Office examination, in cases where 
the infringement was too plain to admit 
of question. In these circumstances, if 
the validity of the patent is assailed, it 
must be on grounds other than those con- 
sidered and passed upon by the Patent 
Office; such grounds, for instance, as 
public use prior to the date of the inven- 
tion, the discovery of patents in arts other 
than those investigated, fraud in procure- 
ment of the patent, or matters of that 
kind. 

In most cases this practice would con- 
fine the issues to questions of infringe- 
ment and no injunction should issue 
where infringement is doubtful. But this 
question will be easy of determination if 
inventors are allowed greater liberality 
in the drafting of claims, and courts ex- 
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ercise greater strictness in their construc- 
tion. 

In connection with the general ques- 
tion of patent laws, the Association went 
on record heartily indorsing the recom- 
mendation of President Taft; namely, 
that the subject matter be referred to a 
specially appointed commission composed 
of men best qualified to judge of such 
methods, and a further resolution was 
carried to continue the Association’s ex- 
isting committee on patent law. 


SECOND Day’s SESSION 


The second day’s sessions were devoted 
principally to F. A. Geier’s address on 
“Tariff Legislation and Its Influence on 
the Machine Tool Industry,” which was 
delivered by C. Wood Walter, and the 
paper “How Could the Association be 
Benefited by the Formation of a Mechan- 
ical Section,” read by Charles E. Hil- 
dreth, both Messrs. Geier and Kearney 
being unavoidably absent. 

The question of the formation of a 
mechanical section of the Association 
was referred to a special committee for 
further investigation and report at the 
spring meeting. 

After considerable discussion on the 
advisability of changing the name of the 
Association so as to signify the broader 
scope to which there has been a tendency, 
it was resolved to retain the present 
name. 

The various committees were well at- 
tended and a general feeling of satis- 
faction with business conditions seemed 
to prevail. The customary theater party 
and outing under the auspices of the 
AMERICAN MACHINIST and Machinery, re- 
spectively, brought out a large delegation 
and were voted thoroughly enjoyable. 

The following officers were elected for 
the ensuing year: E. P. Bullard, presi- 
cent; A, T. Barnes, first vice-president; 
R. K. Le Blond, second vice-president; 
A. E. Newton, treasurer; C. L. Taylor, 
secretary. 





Repairing Locomotive- 
Cylinders 
By J. MurpDocH 


Some years ago I was employed in 
the shops of a railway company, where 
a large number of old outside-cylinder 
locomotives were used, mostly for shunt- 
ing purposes. Due to careicssness on the 
part of the shunters, the cylinders oc- 
casionally broke, as shown in Fig. 1. 

Our method of repairing these was as 
follows: The broken part was chipped 
and filed to a smooth finish, as indicated 
at A, care being taken to leave the 
cleaned-up part slightly taper, that is, 
with an outward “draw,” so that the 
patch would bed down to a good bearing 
all around. The outside surface of the 
cylinder wall was then filed, to form a 
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bearing or joint for the flange of the 
patch, as indicated at B. 

If necessary, the back of the cviinder 
flange was chipped to give it 2 draw sim- 
ilar to that given to the broken part. A 
special pattern was then fitted for the 
patch on the cylinder. Usually this was 
done by applying stucco on the fitting 
parts of the pattern and taking an im- 
pression of the cylinder in that way. Af- 
ter the impression was taken, additional 
stucco was put on the pattern fitting 
faces to allow for contraction and fitting 
of the casting. The patch was cast in 
soft yellow brass and fitted carefully 
into the cylinder; the setscrew holes 
were then drilled in the patch, and the 
cylinder drilled and tapped from it. The 
tapping holes were drilled right through 
the cylinder wall. 

A joint with thin red lead was made 
and the patch pulled into place by set- 
screws, which were specially turned and 


‘screwed so as to make a good fit in the 


tapping holes. These screws were made 
long enough to protrude into the cylin- 
der, where they were cut off flush with 





Fic. 1.. BROKEN Fic. 2. PATCHED 
CYLINDER PLATE 
the bore. The flange of the patch was 


calked all around and lightly peened 
with a hand hammer at the cylinder flange 
and inside the cylinder. 

The cylinder was now ready for re- 
boring. This was done with a portable 
boring rig (the cylinder being in posi- 
tion), the projecting parts of the patch 
being removed at the same time. Fig. 2 
shows the outside of the cylinder, with 
the patch in place. 

This patch owes its undoubted effi- 
ciency (I have not known one to fail) 
to the coefficient of expansion of the 
brass heing greater than that of the cast 
iron, so that, when the cylinder is work- 
ing the joint between the patch and the 
cylinder tends to tighten. Care should 
be taken to make the taper of the broken 
part very slight, so that the patch will 
tighten in its place and not work out, 
as it might do, were the taper very great. 

This repair is, I believe, not well 
known, at least among locomotive men, 
who have spent all their time in shops 
where only new work is done, and since 
the advent of the compound locomotive 
has reintroduced the outside cylinder, it 
may be the means of saving the life of 
more than one such cylinder, or indeed, 
any similarly broken cylinder. 
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OUTLINE OF TOPICS, PAGE 153 


a 


Depreciation of Machine 
Tools 


The question of shop inventories and 
the depreciation of machine tools has 





been receiving considerable attention dur- 
ing the last few years both by manu fac- 
turers and insurance companies. The old 
method of charging off 10 per cent. a 
year for depreciation, so that at the end 
of 10 years all machines of that ace had 
been eliminated from the visible assets 
on the books, is being looked upon with 
disfavor in many quarters. 

According to this rating there can be 
no claim made for damage by fire to such 
machines as, according to the books of 
the concern, they have ceased to exist, 
and some insurance experts are advising 
against such a method. It is perfectly 
clear that, as long as a machine pro- 
duces work it has a value which must be 
replaced in case of destruction-by fire 
or otherwise, in order to place the shop 
on the same footing as before. And 
this regardless of whether the machine 
appears on the books or not. 
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In some shops machines are being kept 
on the books at their full value and an 
effort is made to keep them up to their 
original capacity by careful inspection 
and overhauling when necessary. As- 
suming this to be the case, they are as 
valuable to the shop as a factor of pro- 
duction as when new, and if destroyed 
must be replaced by an expenditure at 
least equal to the original cost. 

When such machines are sold to be re- 
placed by those of a later type, the dif- 
ference between the price received and 
the original cost must be charged off 
to profit and loss on the books. But, 
during the time the machine is in the 
shop, using this method, it maintains its 
original value so far as replacement goes, 
should it be destroyed by fire. 

We understand that this view of the 
situation is being accepted by some of 
the insurance companies. This means 
that while a machine could not be 
sold for its original price, it must be re- 
placed by one equal to its original condi- 
tion should it be destroyed. While this 
might appear to be an attempt to secure 
more than full value from the insurance 
companies, this is not necessarily the 
case, as the selling price is not a fair 
standard by which to gage production 
or value to the owner. For, as many 
know to their sorrow, a machine may be 
to all intents and pur- 
always sub- 


practically new 
poses and yet it is nearly 


ject to considerable discount from the 


moment it leaves its maker or the sales-. 


room. 

This makes the idea of having remun- 
eration for loss based upon its actual 
productive value much more desirable 
than its selling cost in the open market. 
There are also cases where the machine 
has been improved by additions, so tha: 
it is really more valuable than when 
new. 

The fact that this is being studied by 
insurance men, as well as manufacturers 
indicates that it has some basis for care 
ful consideration, and it seems advisabie 
thatit should receive attention from those 
who are interested in this phase of man- 
ufacturing. 


The Fatigue Testing of Metal 


The article published on page 678 of 
this issue, and a former article by the 
same authors, published on page 633, 
deal with a subject of importance in the 
field of testing metals. Testing by ap- 
plying repeated alternating stresses has 
not yet gained a place for itself in shop 
laboratories for two major reasons: 
There is some question as to its value in 
pointing out the property of endurance 
under load and vibration; and more im- 
portant than this, a machine which will 
permit of making such tests quickly bas 
not been available. 

The types of apparatus generally used 
have been such that a long period of 
time was necessary to test a single speci- 
This period may be from half a 
This condition in 


men. 
day to several days. 
itself has been sufficient to make this 
test practically unusable in commercial 
testing. The article in this issue is 0. 
importance as showing a machine from 
which results can be obtained in a short 
time, say in from five minutes to half 
an hour, depending upon the number of 
cycles of stress that are necessary. 

Furthermore, a connection between 
the tensile stress and the number of 
cycles required to break a specimen is, 
we believe, for the first time pointed 
out. The stress-cycle curves, for metals 
with different tensile strengths, appar- 
ently belong to the same family, but 
occupy different positions with reference 
to the axes, these relative positions in- 
dicating their tensile strengths. 

Another feature worthy of mention is 
the corroborative evidence that the older 
theory of crystallization under vibration 
is erroneous. This theory has been at- 
tacked many times and is generally dis- 
credited. But in spite of that condition 
it is well worth while to bring forward 
such evidence as the authors discovered, 
showing that the appearance of the 
fracture is dependent upon the original 
crystallized condition of the material and 
the manner of breaking. 

The tests illustrated from wrought-iron 


specimens are peculiarly interesting in 
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this particular, as this metal is usually 
looked upon as the best example of a 
fibrous metal. The tests show that un- 
der proper conditions of breaking, a frac- 
ture could be obtained from wrought iron 
equal in fineness to that of the highest 
grade, most carefully treated tool steel. 





Railroad Wrecks Affect Ma- 
chine Builders 

While at first sight train wrecks seem 
to have little to do with machine build- 
ing, we are learning that all industry is 
connected more or less closely, and 
when we consider loss or delay of ma- 
chines in transit, to say nothing of men, 
the connection becomes closer. 

Taking the recent wreck on the New 
Haven as an example, we find an abso- 
lute disregard of the suggestions of the 
Interstate Commerce Commission at the 
time of the wreck last year near Bridge- 
port, to try out automatic braking de- 
vices operated by the signals. 

After ignoring the existence of devices 
already in use in this country and abroad, 
they state that any practical device must 
be worked out by the railroads them- 
selves. And yet they admit that they 
have spent a year in nothing more tangi- 
ble than “thinking about it.” 

This is in striking contrast to the ac- 
tion of the many machine builders, who 
have not been content to merely “think” 
about safeguards for their machines, but 
have put them into service as rapidly as 
possible and incorporated guards into 
their designs so effectively, that the ma- 
chines are more attractive than ever. 
They have, in fact, reached the point 
where they look unfinished without them. 

While none of us relishes harsh com- 
pulsory orders, either in the shop or by 
the legislators, the action of railroads 
in ignoring reasonable suggestions is 
sure to bring drastic legislation in the 
near future. And no matter how much 
we may sympathize with the railroad 
manager, that 
every wreck means a direct loss to all 
machine builders and users, as well as to 


we should not forget 


the public generally. 








Master Plate Work 


An article published in this issue il- 
lustrating an extension of the master- 
plate principle to work handled on the 
vertical miller will undoubtedly be read 
with interest by tool makers and others 


AMERICAN MACHINIST 


who follow the development of accurate 
and efficient methods in the toolroom. 

Although we have published in the 
past many articles dealing with the uses 
of the master plate, its advantages in 
connection with operations other than the 
locating and boring of holes, have never 
been fully presented. 

Some few methods have come to light 
from time to time where small work 
mounted on the bench-lathe faceplate has 
been machined externally, worked out to 
certain internal dimensions and perhaps 
provided with a series of accurately 
spaced slots, all of which procedure has 
been satisfactorily carried on with the 
aid of master plates. But it has not 
been generally recognized that the same 
principle is applicable to a ciass of work 
by size and character unsuited for hand- 
ling on the bench-lathe faceplate or the 
tool maker’s lathe. 

Upon reading the article in this issue 
it will be apparent that the master plate 
is as useful an adjunct to the miller as 
to the lathe. It will also be seen upon 
consideration that the master plate’s field 
is not necessarily confined to operations 
requiring extreme accuracy, but rather 
that it may be extended legitimately to 
include work of peculiar outline which 
may or may not have to be to exact di- 
mensions, but which from its very form 
or size presents real difficulties in setting 
and machining by conventional processes. 

The example selected for illustration 
by the author of the article referred to, 
consists of a casting in which several 
holes must be located accurately and on 
which there are certain ribs and recesses 
to be machined to a definite radius, and 
other surfaces to be finished along a 
straight line to connect the curved por- 
tions. The various centers necessary were 
readily located in the brass master plate 
and holes bored at these points to en- 
able the plate to be located over a plug 
placed at the center of the rotary table 
of the miller. 

Obviously, where, as in this case, there 
is only one piece to be made or where 
at the most there are too few to warrant 
resorting to the regular profiling process, 
the master plate can be used to great ad- 
vantage, particularly if applied to a ma- 
chine like the vertical miller where rotary 
motion can be utilized in conjunetion 
with the longitudinal and feeding move- 
ments. 
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Showing Shop Secrets 


The question of the so called shop 
secret crops up periodically. The deadly 
fear of “showing our competitors how 
we do things” has the tariff beaten to a 
frazzle as a scare for many manufac- 
turers. 

A little inquiry generally develops the 
statement that their methods are ahead 
of their competitors’ and they want to 
keep the lead. It does not sound at all 
strange to them that they should know 
the other fellow’s method, but unless 
they do, they have no means of knowing 
theirs to be better. But as for the other 
man knowing their the 
thought! 

Those who visit shops in various parts 
of the country are constantly impressed 
by finding similar ideas worked out in 
Methods which are ex- 
plained with bated breath are often iden- 
tical with those used a thousand miles 
away, and probably in a competing line. 
Both dream it to be used only in their 
shop. 

When the matter is boiled down, most 
men will admit that the publication of 
their methods would not especially bene- 
fit their competitors, as they are generally 
the first ones to know about such methods, 
particularly if they are good. 


way—perish 


similar ways. 


As long as men float from one shop to 
another, ideas are bound to be _ inter- 
changed, and to the advantage of all con- 
cerned. In most cases the new ideas are 
not enough better than those already in 
use to warrant a change of fixtures even 
if pride did not step in and proclaim our 
own just as good—or better. 

The readiness of nearly all large man- 
ufacturers to allow their methods to be 
illustrated in the AMERICAN MACHINIST 
and elsewhere, shows that they recognize 
the value of a general interchange of 
ideas. They know full well that a mere 
copyist is never a complete success, for 
that 
intangible something which makes for 


he is minus the experience and 


real success. 

They also recognize the value in pub- 
licity, in being selected as an example 
that 
prospective buyers are influenced by see- 
ing methods described which insure ac- 


of worth-while plants, and know 


The shop secret is 
95 per cent. myth, and mythology can 
hardly be called one of the modern 
sciences. 


curacy of product. 
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Shop Equipment News 


Brief illustrated descriptions ot new or improved machines, 
tools and shop appliances—prepared by the editors 

















Heavy Duty Engine Lathe 


The halftone shows an 18 in. by 6 ft. 
3%-in. bed engine lathe especially de- 
signed for heavy reduction. 


eter and 4-pitch thread, and rotates only 
when screw cutting. 

This machine weighs 3200 lb., and is 
a late model of the Mueller Machine Tool 
Co., Cincinnati, Ohio. 
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HEAVY 


The headstock is of heavy construction, 
ribbed and cross-ribbed. The head cone 
is locked to or released from the face 
gear by a spring pull-pin. The tailstock 
is heavily proportioned and is arranged 
with two plug clamps to lock the spindle 
without throwing it out of line. The 
tailstock is set off center, as is the head- 
stock, permitting the turning of work un- 
usually large in diameter without having 
the bottom slide on the carriage overhang 
its bearing. 

The spindle is high-carbon crucible 
steel, ground to size, and the boxes are 
lined with phosphor-bronze. The bear- 
ings are oiled through sight-feed oilers 
and felt pads. There are nine spindle 
speeds, ranging in geometrical progres- 
sion from 13 to 300. For screw cutting 
there are provided 45 changes of thread, 
ranging from 2 to 60, including 11% in. 
pipe thread. All changes are made with- 
in the quick-change gear box. The feeds 
are positively geared and are four times 
as great as when cutting threads with 
the same gears thrown in. 

The carriage has long bearings on the 
V’s its entire length. The apron is 2 
rectangular box in which all the bearings 
for the gears and screws are cast inte- 
gral. The lead screw is 1,% in. in diam- 


Duty ENGINE LATHE 


Lathe Tool Grinder 


The lathe-tool grinder shown in the 
halftone is designed to eliminate the ne- 
cessity of leaving the lathe in order to 
grind the cutting tools. 
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LATHE Toot GRINDER 


It is driven by friction contact with 
the lathe cone. It is thrown in or out 
of operation by the lever shown, and 
locks in either position so that the wheel 
runs only when in use. The device is 


adjustable to any size cone and carries 
a wheel 5x in. 

The tool is 6x4%4x14 in., and weighs 
12 Ib. It is a recent development of 
W. W. Blakely, 100 Leicester Court, De- 
troit, Mich. 





Vertical Chucking Machine 


The halftone shows a 36-in. vertical 
chucking machine recently developed by 
H. Bickford & Co., Lakeport, N. H. 

As will be noted the octagonal spindle 
is counterbalanced. The feed is oper- 
ated by a large friction worm gear run- 
ning in oil on the left-hand side of the 
head, which is driven by a geared-feed 
shaft connected to the main driving 




















VERTICAL CHUCKING MACHINE 


shaft by a four-step cone. A handwheel 
is provided for quick return and hand 
adjustment, and the friction feed is en 
gaged through a small handwheel located 
at the same point. 

The table is driven by bevel gears. 
The spindle on which it turns is fitted 
with adjustable boxes. The weight of the 
table and work is taken by a hardened 
and ground steel step, submerged in oil, 
and adjustable. 

The machine occupies a floor space of 


7x3 ft., and weighs 4000 Ib. 
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Motor Driven Plate Shear The head has long wide bearings on The head has 3 speed changes, pat- 

, the face, and, besides, a third bearing terned after automobile transmission 

_ This plate-gap shear is of massive de- jn the rear of the arm. The purpose of gearing operated by one lever, and these 

Sign and the motion is controlled by a this extra bearing is to aid in the sup- can be thrown in while the machine is in 

Positive clutch, which is started by a foot port of the head, preventing bending and rotion. The spindle has 21 speeds and 

treadle. straining of the rear shaft. This bearing the spindle driving gear rests and re- 

volves on a ball bearing. The feed is all- 

geared and has 8 changes which can be 

varied while drilling by a conveniently 
located handle on the head. 

An automatic stop and depth gage is 
provided. It consists of a swinging dog 
attached to an extension on the spindle 
sleeve, which is brought in contact with 
an adjustable dog on the feed bar. Fixed 
to this dog is a graduated scale by which 
the predetermined depth of a hole is 
gaged from zero. Several dogs can be 
put on the feed bar and the swinging dog 
successively brought in contact with them 
for different depths. A safety release 
for the end of the rack is provided. 

The tapping, starting <nd stopping 
mechanism is of the frictional type, em- 
bodied in the head, and operated by the 
horizontal lever shown below the arm. 
The machine may be equipped for cone 
or motor drives, with tilting or universal 
tables. 








Inkwash 


An inkwash for removing black draw- 
ing ink from tracing cloth has been re- 
cently placed on the market by William 
G. Bond, P. O. Box 229, Wilmington, 





MoOTOR-DRIVEN PLATE SHEAR 


Del. 
The holddown is lowered and raised by also decreases wear of the bevel gears The wash does not injure the cloth in 
two cams keyed to opposite ends of the and their bearings, as well, distributing any way and is applied without any 
crankshaft. the torsional strain over the whole arm. preparation. ; 


The back-gage attached to the cut- 
ter bar can be readily adjusted by 
the operator from the front of the ma- 
chine by means of the handwheel shown. 
The motion is transmitted by three pairs 
of bevel gears and two feed screws. The 
gage retains its parallel position to the 
knives. 

This shear has a cutting length of 
126 in., and cuts soft steel up to % in. 
thick. It is equipped with motor drive 
and weighs complete about 22,000 Ib. 

The machine is a recent product of 
the Niagara Machine & Tool Works, 
Buffalo, N. Y. 











Radial Drilling Machine 


The halftone shows a _ 3-ft. plain 
radial drilling machine just completed by 
the Dreses Machine Tool Co., Cincinnati, 
Ohio, which is also built with 3%-ft. 
arm. 

The outer column swings on a fixed 
inner column reaching to the top, and 
both have a third bearing in the- middle, 
designed to increase strength and rigidity. 
The arm is lowered and raised at a ratio 
of 2 to 1 by a _ conveniently located 
handle, and has an automatic knockout 
at top and bottom. RADIAL DRILLING, MACHINE 
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Metal Sawing Machine 


The illustration shows a small metal 
sawing machine recently marketed by 
the Vulcan Engineering Sales Co., Chi- 
cago, Ill. 

















METAL-SAWING MACHINE 


The saw blade is driven from the 
periphery by means of steel rollers which 
are journaled in removable steel bush- 
ings held securely in the double driv- 
ing gear. The periphery drive makes 
available a larger diameter of the blade, 
and when necessary the steel rolls are 
readily replaced. A radial T-slot is cast 
in the side of the carriage and the double 
gear containing the saw-driving rollers is 
journaled. on a stud held in this T-slot. 
Take-up for wear on the saw blade is ac- 
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complished by loosening the stud and 
lowering the double gear until the rollers 
properly mesh in the saw blade. 

The front of the table is of sufficient 
size to enable beams and channels to be 
properly supported when being cut off 
at any angle up to 45 deg. The feed is 
of the variable friction type, adjustable 
while the machine is in operation, from 
Ys to 1 in. per minute. Direct motor drive 
can be applied to the machine and it has 
a capacity for rounds and squares up to 
6 in., and vertical I-beams up to 10 
inches. 








*‘Simplex’’ Set Square 


The compact tool shown was designed 
to incorporate in one instrument the 
necessary means to obtain all the angles 
commonly used in the execution of shop 
drawings. 
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As will be seen, the various angles are 
marked, and the three different sized 
holes are not only an aid to the drafts- 
man in holding the instrument firm, but 
are convenient for drawing fillets for a 
design. 

This instrument is a recent product of 
E. L. Fuller, Trimont Manufacturing Co.., 
Roxbury, Mass. 








Lathe Friction 
Drive 

The halftone, Fig. 1, shows a new de- 
sign of friction disk applied to its pre- 
cision lathe, by the Cincinnati Precision 
Lathe Co., Cincinnati, Ohio. 

The disk is in two parts. The lower 
member is provided with a series of pins 
which engage holes in the upper part car- 
rying the gear which drives the spindle. 
The upper member is provided with a 
series of pockets which carry helical 


Precision 

















Fic. 1. CUSHIONED Friction Disk 
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THE “SimPLex” Set SQUARE 
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Fic. 2. CUSHIONED FricTIONn Disk IN 
PLACE 
springs. The drive is thus by a friction 


wheel in contact with a spring-cushioned 
disk, which takes care of any irregularity 
in the driver. The driver is hung in ec- 
centric bearings to provide adjustment 
for wear or for increased driving pres- 
Sure. 
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New PvuBLICcATIONS 


ELEMENTS OF DRAWING. By George 


F. Blessing and Lewis A. Darling. 
One hundred and ninety-three 6x%- 
in. pages; 151 illustrations. Indexed. 
Price, $1.50. John Wiley & Sons, 


New York, N. Y 
REVIEWED BY ARTHUR L. ORMAY 


The conviction that mechanical draw- 
ing as a subject for book writing is well 
nigh exhausted, for the present period 
at least, is not materially altered by the 
appearance of the volume under review. 
It is, however, above the average run of 
books published on this subject during 
recent years. The authors bring to their 
work a practical experience in teaching 
the subject at one of our leading univer- 
sities, and their claim that the book is 
based on a regular course of instruction 
that has proved eminently successful may 
be sufficient to more than offset any 
criticism of certain features. 

While the book is intended primarily 
for beginners and students, it is difficult 
to justify the opening chapter of 33 pages 
devoted to the selection, care and use of 
drawing instruments and materials. In 
common with most books on mechanical 
drawing too much time is spent in getting 
down to the important elements. 

The second chapter on lettering is 
good. The authors show marked ability 
in analyzing the two sets of alphabets, 
capital and lower case, and their method 
of grouping the letters in logical and 
natural order is both new and interest- 
ing. The system of strokes—the most 
important consideration in obtaining the 
proper outline in freehand lettering—is 
well presented so far as the capitals (in- 
clined), comprised of straight lines only, 
are concerned. The form and charac- 
teristics of those capital letters (inclined 
Gothic style), comprising partially or 
wholly curved lines, are less success- 
fully presented. 

The shape of the “sloping ellipse,” a 
term used by the author for defining the 
deformed ovals in the letters O, C, Q, 
G, commends itself, although the make- 
up, that is, the system of strokes, is poor. 
The letters D, U, J, P, R, B, S, should 
be improved in their shape. The make- 
up of the letters J, B and S lacks re- 
finement. Following the direction and 
order of arrows given, a letterer would 
arrive at poor results. The same fault is 
noticeable in the numerals 6 and 9. The 
lower-case letters of the inclined alpha- 
bet have a neat appearance and are cor- 
rectly analyzed. The letters e, n, h and 
m could, however, stand improvement. 

Chapter three takes up in elaborate 
form all the essentials of mechanical 
drawings and drawing-room practice. It 
is probably the best chapter of the book 
and imparts with precision the necessary 
information for the execution of mechan- 
ical working drawings. It assumes, of 
course, a previous knowledge of ortho- 
graphic projection. It also presents com- 
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plete information as to conventional 
lines and methods in representing differ- 
ent standard machine elements, detailing, 
dimensioning, etc. The six practical ex- 
amples given make the chapter complete 
and explicit. 

The next chapter confines itself to free- 
hand sketching from objects. Those de- 
sirous of becoming proficient in this spe- 
cial line will find the chapter a valuable 
guide. Twelve examples are included in 
the chapter. 

The fifth and last chapter is devoted 


to the principles of isometric drawings. - 


A set of freehand isometric exercises, 
directly from objects, is included, and 
forms an excellent aid in taking up this 
character of work. 


THE PRINCIPLES OF PARALLEL PRO- 
JECTING-LINE DRAWING. By Al- 
phonse A. Adler. Sixty-six 5%x9-in. 
pages; 48 illustrations. Indexed. 
Price, $1, net. D. Van Nostrand Co., 
New York, N. Y. 

The three chapters forming this book 
are Part I of the “Theory of Engineering 
Drawing,” by the same author. ~ The 
work is intended as a suitable text for 
high-school courses, for draftsmen who 
wish to become familiar with rapid 
drawing methods, and for the general 
reader who wishes to become acquainted 
with the exceedingly useful art of draw- 
ing. 

The introductory draws a distinction 
between the science and art of drawing, 
Stating that the first affects such matters 
as the proper arrangement of views and 
the manner of their presentation. On 
the other hand, the art lies in the skill- 
ful application of the scientific principles 
involved to a definite purpose. Further, 
drawing is differentiated from language 
by the statement that language expresses 
ideas in words and that drawing ex- 
presses ideas in pictures. 

The first of the three chapters is de- 
voted to oblique projection, taking this 
up in an elementary manner and leading 
on to the making of drawings to scale, 
examples of the commercial application 
of this form of projection, and closing 
with 38 problems. Most of these are in 
the nature of exercises, and only a few 
can be considered as being practical. 

The second chapter deals with ortho- 
graphic projection, the scheme of treat- 
ment being the same as in the preceding 
chapter. Fifty-five problems are given. 
The final chapter deals with axonometric 
projection, the greater part being de- 
voted to isometric projection, with brief 
discussions of dimetric and trimetric pro- 
jections. This chapter closes with 39 
problems. 

MACHINE DESIGN. HOISTS. DER- 


RICKS, CRANES. By H. D. Hess. 
Three hundred and sixty-eight 6x9-in. 


pages; 318 illustrations in the text: 
18 inserts. Indexed. Price, $5, net. 
J. B. Lippincott Co., Philadelphia, 


Penn. 
This book, which is primarily a text- 
book on machine design for technical 
classes, has been written from the be- 
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lief that no other class of problems af- 
fords such good general training and 
practice as those occurring in the design 
of cranes. The details are among the 
simplest of machine elements, and are 
common to a wide field. The stresses 
are readily determined by applying the 
elementary principles of mechanics. Thus 
the design is easily carried out on a 
theoretical rather than an _ empirical 
basis. Therefore, the problems have 
been ‘selected from a general viewpoint 
instead of from that of the specialist in 
crane design. 

The illustrations throughout are taken 
from American practice, and are repro- 
ductions of photographs and drawings, to- 
gether with their specifications. Through- 
out the theoretical treatment there are 
numerous references to the justly cele- 
brated German handbook “Hiitte.” 

The work is comprehensive in its 
scope. Apparently all details of crane 
design are covered; first, in a theoretical 
treatment of the subject; second, by 
means of illustrated problems worked 
out in detail; and third, by illustrations 
from practice. There seems reason to 
believe that the author’s hope, as ex- 
pressed in his preface, that the work “may 
prove useful in drawing-rooms and 
where a general field of machine design 
is covered” may come true. 

The 12 chapters have these headings: 
Introduction; Frames and _  Girders; 
Brakes and Clutches; Winches and 
Hoists; Pillars Cranes; Jib Cranes; Un- 
der-braced Jib Crane; Inverted Post 
Crane; Wall Crane; Overhead Electric 
Traveling Cranes; Hoisting Engines; and, 
Locomotive Cranes. 





PERSONAL 

C. M. Clement, formerly factory man- 
ager of the plants of the Weston-Mott 
Co., Flint, Mich., has been appointed 
production manager of the Detroit Metal 
Products Co., Detroit, Mich. 

Albert J. Jones, formerly associated 
with the Lodge & Shipley Machine Tool 
Co., has been appointed secretary of the 
Acme Machinery Co., Cincinnati, Ohio, 
succeeding J. H. Williamson. 

William L. Buss, until recently gen- 
eral manager of the Coffin Valve Co., 
Boston, Mass., is at present manager of 
the Chicago office of the Pittsburgh 
Valve, Foundry & Construction Co. 

John W. Taylor, until recently assist- 
ant superintendent, Russel Engine Co., 
Massillon, Ohio, has accepted the posi- 


tion of assistant works manager, the 
Crittall Manufacturing Co., Braintree, 
Eng. 


Henry M. Lane, formerly editor of - 
Castings, has organized the H. M. Lane 
Co., East Detroit, Mich., which will con- 
duct a foundry consulting practice and 
core-testing laboratory. Oltn F. Flumer- 
felt has become associated with the new 
company. 
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ncreasing Shop Capacities 
News for this department solicited, not rumors or gossip—facts 
The Athens Motor Co., Elmira, N. Y., is building, 20x40 ft., and a warehouse, 384x 


METAL WorRKING 


NEW ENGLAND STATES 

The granite P oe. and machine shop 
of the Lane Mfg. Co., at Barre, Vt., was 
destroyed by fire, Oct. 12. 

The Charles G. Allen Co. 
addition to its foundry at aaree. 
The new building will be 70x70 ft. 

The Pope-Hartford Co., a company re- 
cently organized to handle Pope-Hart- 
ford cars, 591 Boylston St., Boston, Mass., 
is building a service station. 

Charles C. Chase, Bradford, Mass., has 
had plans prepared for the construction 


is building an 
Mass. 


of a garage to cost approximately $25,- 
000. The building will be located at 
Main and Ferry Sts. Work will begin 
in the near future. 


The Berkshire St. Ry. Co. has awarded 
a contract for the construction of a car 
barn, 300 ft. long. at Great Barrington, 
Mass. 


W. H. Nichols is building a factory, 
80x100 ft., at Waltham, Mass., for the 
manufacture of adding machine parts, 
gages, subpress dies, ete. 


The Worcester Pressed Steel Co., Wor- 
cester, Mass., which is making consider- 
able improvements to its plant, has pur- 
chased land for additional development. 

The Malleable Iron Co. is build- 
Wor- 


Arcade 


ing an addition to its plant at — 
cester, Mass. The new building will be 
two stories, 24x70 ft. 

The Crane Valve Co. is building two 


new buildings, one 97x189 ft., two stories 
high, and the other 50x75 ft., one story 


high, of brick, at Bridgeport, Conn. Plans 
were prepared by Hooper & Faulkner, 
archs., New York. 

The Manufacturers Foundry Co. plans 


addition 
Bridge- 


the construction of a one-story 
to its plant on Railroad Hill St., 
port, Conn. 


The E. Ingraham Co., manufacturer of 
clocks, has awarded a contract for the 
construction of an addition to its fac- 
tory at Bristol, Conn. 


The Consolidated Rendering Co. has 
awarded a contract for a new factory to 
be built on Washington Ave., Meriden, 
Conn. The building will be of brick and 
reinforced concrete, and will cost about 
$50,000. Plans were prepared by A. T 
Bump, arch., 34 Market St., Boston, Mass. 


Plans are being prepared by L. W. 
Robinson, arch., for the construction of 
a new factory for the Acme Wire Co., at 


New Haven, Conn. 


The Eastern Machinery Co. 
out a permit to build an 
factory on Ashman 8St., 


has taken 
n addition to its 
New Haven, Conn. 


Plans are being prepared for the con- 
struction of a two-story brick garage, 


70x90 ft., for the E. J.. Kelly Co., Tor- 
rington, Conn. 
MIDDLE ATLANTIC STATES 
The Atlantic Garage Co., Brooklyn, N. 


Y., has obtained a permit to erect a one- 
story, 80x110 ft., brick garage on Albany 
Ave. 


Walbroehl & Co., 350 Knickerbocker 
Ave., Brooklyn, N. Y., sheet metal worker, 
has had plans prepared for the _con- 
struction of a two-story factory, 75x99 
ft. It will be of brick and steel and will 


cost $8000. Louis Berges & Co., Cypress 
Ave. andlMaple Ave., are the archs 
The Otis Elevator Co., Buffalo, N. Y., 


will build an addition to its plant at Grider 
St., North and Ave. and the New York 
Central R.R. Belt Line. The new building 
will be 53x11 ft., one story high. 


The Eclipse Machine Co. 
will build and equip a 
ft.. one story, 
Elmira Heights. 


Elmira, N. Y., 
factory, 100x100 
with saw-tooth roof, at 


to rebuild its garage which was recently 
destroyed by fire. 

Bids are now being received by the 
American Locomotive Co., 30 Church St. 
New York, N. Y., for the construction of 
a new one-story factory addition to its 
plant in Long Island City. The estimated 
cost is $40,000. Milliken & Moeller, 103 
Park Ave., are the archs. 

The Patchogue Garage Co,, Patchogue, 
N. Y., is erecting a 50x100 ft. ‘garage with 
a 30x30 ft. annex in the rear. The struc- 


ture is located at North Ocean Ave. and 
Oak St. 

Bids are now being received for the 
construction of a new factory for the 
Standard U ti, Cable Co., Perth 
Amboy, N. The structure will be 


three stories high, 137x61 ft. J. K. Jensen 


and G. W. Brooks, 196 Smith St., are the 
archs. 

The Air Turbine Co. of America has 
acquired property on Hunterdon St., be- 
tween Third and Fourth Sts., Harrison, 
N. J., and will soon commence the erec- 
tion of a new manufacturing plant. 

The Hartford Suspension Co., 150 Bay 


St., Jersey City, N. J 
tract for the 


. has awarded a con- 
construction of an eight- 


story concrete factory on Morgan St., 
near Henderson St. The estimated cost 
is $65,000. Noted Oct. 10. 

The Service Motor Car Co., Newark, 
N. J., representing the Abbott-Detroit 
Co., has commenced the erection of a 
large commercial garage at 373 Central 
Ave. The new plant will include’'a fully 
equipped machine shop. 

J. tL. Feibleman, Newark, N. J.. has 


a commercial ga- 
to be erected on Central 
will cost $8000 


had plans prepared for 
rage, 33x154 ft., 
Ave. The structure 


A two-story, 40x100 ft., fireproof garage 
is in course of erection ‘at 133-135 Wash- 
ington St., Newark, J., and when com- 
pleted will be occupied by the Barlow 
Garage Co., 233 High St Noted Oct. 10 


The Ford Automobile Co., Paterson, N 
J., has filed plans for alterations to its 
salesroom at 218 Paterson St 


The Northampton Garage, Allentown. 
Penn., which was recently damaged by 
fire, is being rebuilt 


I. B. Cameron. representing the Colum- 
bus Chain Co., Columbus, Ohio, has pur- 
chased the plant of the West End Rolling 
Mill Co., Lebanon, Penn., and will equip 
it with chain eye g a machinery 
and change it to a chain factory 


The Phoenix Iron’ Works, Meadville, 
Penn., will soon start the construction 
of a new addition to its plant on Merce: 
St. It will be 250 ft. long. 


The Duff Mfg. Co., manufacturer of 
hydraulic jacks, Pittsburgh, Penn., has 


awarded a contract for the erection of 
manufacturing and office buildings in 
Preble Ave., North Side, to cost $118,000 
The factory building will be one story 
high, of brick, steel and concrete con- 
struction. 125x495 ft.. and will cost $100.- 
000. The office building will be of brick 
and will cost $18,000. Noted June 6. 
The Reading-Bayonne Steel Casting 


Co., Reading, Penn., has awarded a con- 


tract for the construction of a new foun- 
dry at Lafayette and Tulpehocken Sts 
It will be one story high, iron, 200x62 ft 


The 


The Valley Forging Co., Verona, 
has awarded a contract for 
tion of a 50x175-ft. factory 
plant. 


estimated cost is $12,000 
Penn., 
the construc- 


addition to its 


The Continental Can Co., Keyser Bldg.., 
Baltimore, Md., is having prane prepared 
for the construction of a four-story fac- 


tory and warehouse. The estimated cost 
is $58,000 Howard Stevenson, Keyser 
Bldg., is the arch. 

The Carnegie Steel Co., Bush St., Balti- 
more, Md., is having plans prepared for 


the construction of four new buildings at 
its plant. Two shops, 80x62 ft., a storage 


92 ft., will be erected. The estimated cost 


is $44,000. 


Walter Miles, Baltimore, Md., has been 
granted a permit for the erection of a 
one-story steel garage on Maine St., east 
of Graham Ave. 


Bids are asked until 10:30 a.m., Nov. 5, 
by the Paymaster-General, U.S.N., Chief 

the Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., for furn- 
ishing the following naval supplies: 

Schedule 4892, Class 101, ‘As Newport 
Torpedo Station; 15,840 ft. electric cable; 
Class 102, for Newport Torpedo Station, 
6,000 ft. single ae an) Bi cable; class 103, 
for Newport Torpedo Station, 12 mine 
transformers; Class 104, for Naval Maga- 
zine, Hingham, Mass., switches and frogs 
Class 105, same place, 35,000 Ibs. 70-lb 
steel rails. 

Schedule 4893, Class 111, for Brooklyn 
Navy Yard; 4,637 lbs., 12-in. steel tube. 

Schedule 4895, Class 131, for Naval Aca- 


demy, Annapolis, Md., one high-duty 
lathe, 18-ih. by 12 ft., motor driven. 
Schedule 4880; 3,600 ft. one-conductor 


cable, far Puget Sound Navy Yard 


Schedule 4883, Class 23, one double 
back-geared engine lathe, 30-in. motor- 
driven for Naval Magazine, Portsmouth, 


a 

Schedule 4885, Class 39, 55,000 Ibs. bar 
chain-iron, for Boston Navy Yard; Class 
40, about 55,000 lbs. galvanized sheet steel 
for Norfolk Navy Yard. 

Schedule 4889, Class 71, 100,000 ft. double 
insulated double conductor ca ble, for 
Brooklyn Navy Yard. 

SOUTHERN STATES 

The Strain-Locke Automatic Injector 
Co. has plans for a new factory at Hunt- 
ington, W. Va., to manufacture a pat- 
ented injector, which has heretofore been 
made in Cincinnati. J. F. Davis is gen. 
ingr., and the company’s offices are in the 
McCrorey Bldg., Huntington. 


The Winston Sheet Metal Co., recently 
incorporated at Winston-Salem, =: 
with $50,000 capital stock, has leased a 
building and will receive bids on ma- 
chinery to manufacture metal cornices, 
hot-air furnaces and other sheet-metal 
products 


The 
Fla., 


Palmetto Machine Co., Tampa, 
has taken over the machine shop 
and foundry of the Tampa Steam Ways, 
and will manufacture palmetto roof 
gzrubbers invented by A. L. Hallbauer, 
Tampa Cc. F. Burrows is pres. Noted 
Sept. 12. 


Fire Oct. 3, 
the Birmingham Car 
and 35th Ave Birmingham, 
$45,000 

The 
La., has plans for 
dition to its 
estimated to 
Livaudais, 839 


destroyed the foundry of 
& Mfg. Co., 34th St. 
Ala. Loss 


American Can Co., New Orleans, 
a three-story brick ad- 
plant, of mill construction, 
cost $50,000 Favrot & 
Gravier St., New Orleans 


have the plans 
The Hardwick Stove Co Cleveland, 
Tenn., has begun work on an addition to 


its plant and will buy machinery shortly. 


Address E. M. Pratt 

The Cumberland Motor Co,, 130-140 
Third Ave., North, Nashville, Tenn., has 
.plans for a new garage at 15th Ave. and 
Broad St It will have a glass show- 
room and white tile floors The esti- 
mated cost is $20,000. 

The Nashville Automobile. Clearing 
House, Ine has been formed at Nash- 
ville, Tenn., and will establish a shop for 
rebuilding used automobiles. F. L. Rich- 
ard is pres. and gen. mgr 

The Cadillac Co. will equip a repair 
shop at mOpunevile, Ky. E. G. Peter- 
s0n 18 mer 

The Cincinnati, New Orleans & Texas 
Pacific Ry. will build a concrete round- 


house and coaling station at Ludlow, Ky 
CC. Dougherty, Cincinnati, Ohio, is chief 
ener. 
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MIDDLE WEST 


Amasa 8S. Mather, 10725 Park Boulevard 
Cleveland, Ohio, has let the contract for 
the erection of a garage to cost $3000. 

The Carrigan-McKinney Co., Cleve- 
land, Ohio. has awarded the contractfor 
the {construction of its proposed furnaces 
and steel mill to be erected on the Upper 
Cuyahoga River. 

The Guide Motor Lamp Co., Cleveland, 
Ohio, will erect a two-story and base ment 
factory, 60x130 ft. J. Kauffman, 2069 
East Fourth St., Cleveland, is secy. 

The Elyria Auto Sales Co., Elyria, Ohio, 
will erect a garage, one-story, 60x150 ft. 

The Ohio Nut & Bolt Co., Elyria, Ohio, 
will erect a factory at Berea, Ohio, one- 


story and basement, 107.7x77 ft. H. De 
Wilkinson, Elyria, is gen. mer. 
The Herring-Hall-Marvin Safe Co., 


Hamilton, Ohio, is building a large one- 
story addition to its machine shop. 
Plans have been drawn for the con- 
struction of a new slab mill, blooming 
mill and new open-hearth furnaces for 
The National Tube Co., Lorain, Ohio. 


The French Oil Machinery 
Piqua, Ohio, will erect a factory. 
Bowdie, Piqua, is arch. 


The Kelley Motor truck Co., Springfield, 
Ohio, has awarded the contract for the 
erection of its proposed factory addition. 


Work will start soon on the construction 
of the plant of the Weirton Steel ,Co., 
Steubenville, Ohio 


The Willys-Overland Co., Toledo, Ohio, 
is building the following additions to its 
plant: New repair shop, two-story, 50x 
140 ft.; varnishing and trimming depart- 


Compan te 


ment, three-story, 60x80 ft.; polishing 
plating and pattern department, three- 
story, 40x100 ft.; boiler room addition, 


34x48 ft.; addition to forge shop, 32x55 ft.; 
blacksmith shop, one-story, 706x200 ft. 


An addition to the Gamble Motor Car 
Co.'s headquarters, 1211-1215 Madison 
Ave., Toledo, Ohio, is to be built, by C. B. 
and Lyman Spitzer, owners. The sales- 
room and garage are to be remodeled. 


The M. & O. Automobile Switch Co., 
Indianapolis, Ind., incorporated with cap- 
ital stock of $30,000, will soon ask for 
bids for the erection and installation of 
a manufacturing plant to manufacture 
a device to control electric current. Wal- 
ter H. Meller & Fred M. Smith directors. 


J. Zint, Wapakoneta, Ohio, will erect 
a two-story and basement garage, 44x50 
ft. 


L. C. Blase, Fort Wayne, Ind., will oc- 
cupy a two-story and basement garage, 
60x150 ft., to be erected at Fort Wayne. 
H. W. Myer, Fort Wayne, is arch. 


The Bass Foundry & Machine Co., Fort — 
Wayne, Ind., will erect an addition to cost 


$35,000. It will be of brick and steel, 
one-story, 110x275 ft. 
Cc. W. Halderman and William Milroy, 


Marion, Ind., have taken a five-year lease 
of the Coliseum at Adams and Sixth Sts., 
Marion, and will remodel it for garage 
purposes. The building has a frontage 
of 102 ft. and a depth of 132 ft. A repair 
shop is to be installed and a line of sup- 
plies is to be carried. 

The Hudson Motor Car Co., Detroit, 
Mich., plans to add two more buildings 
to its plant bringing the total floor space 
up to 363,611 sq.ft. 


Cc. M. Burton, Home Bank Bldg., Detroit, 


Mich., will erect a garage, two stories, 
22x36 ft. of brick. 
The M. G. M. Co., Detroit, Mich., steel 


casting maker and manufacturer of auto 
accessories, is erecting a steel foundry 
and machine shop. Cost $10,000. 


The Pontiac Knitting Co., Pontiac, 
Mich., is erecting a new brick garage, the 
foundation for which is now being exca- 
vated at Pike and Mill Sts. . 


The Hamilton Iron & Steel Co., Port 
Huron, Mich., is enlarging its plant. 


The Schaible-Weideman Auto Co., Ypsi- 
ianti, Mich., will erect a two-story and 
basement garage, 56x56 ft. The contract 
has been awarded 


The Aurora Automatic Machinery Co., 
Aurora, Ill., will erect a manufacturing 
yjlant. F. E. Davidson, 53 West Jackson 
3lvd., Chicago, IIl., is arch. 


The Chicago, Milwaukee & St. Paul Ry. 
gill erect a round-house and a machinery 
ynd blacksmith shop at Bensonville, Il. 
4. H. LaFountain is asst. supt. of bridges 


tind bldgs 
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Fire, Oct. 8, destroyed roundhouse and 


repair shops of the Wabash, Chester & 
Western Ry. Co., Chester, Ill. Loss $40,- 
000. 

The Cleveland, Cincinnati, Chicago & 


St. Louis Ry. Co., Chicago, Ill., will erect 


a roundhouse at Harrisburg, Ill., one- 
story, 200x100 ft., of brick. 
The Anderson Engine Co., 160 North 


Fifth Ave., Chicago, Il., will erect a plant 
at Argo, Ill. 

The Marine Iron Works, 2036 Dominick 
St., Chicago, Ill., is erecting a one-story 
addition of brick. 

Henry Sange, Chicago, Ill., will remodel 
his machine shop by erecting a three- 
story brick addition, 75x125 ft. 

Frank Parmelee, transportation man, 
Chicago, Ill., will build a garage, 80x250 
ft. to cost $60,000. When completed he 
will discard his present horse transfer 
for auto trucks. 

The Spaulding & Merritt Tobacco Co., 
Chicago, Ill., are building a 75x120 ft. 
garage at 4319-23 Colorado Ave. 

W. Chatfield, 707 Title Trust Bldg., 
Chicago, II1., will build a $25,000 garage at 
617-25 Javeland Ave. one-story, of 
brick, 110x125 ft. 

Fire, Oct. 15, destroyed the building of 


the Federal Process Co., manufacturers 
of roofing supplies, 2000 North 56th Ave., 
Chicago, Ill. Loss $50,000. 


The Tri-City Ry. Co. Davenport, lowa, 
will soon award the contract for the erec- 
tion of a car barn at Fifth Ave. and 36th 
St., Moline, Ill. J. G. Huntoon, Daven- 
port, is gen. supt. 


The Badger State Motor Cycle Co., Mil- 


waukee, Wis., will erect a motor cycle 
garage to cost $3000. 

Emil Vilter, 277 25th St., Milwaukee, 
Wis., will erect a garage at Pine Lake, 
Wis. Fernekes & Cramer, Pabst Bldg., 
Milwaukee, are archs. 

WEST OF THE MISSISSIPPI 
The Chicago & St. Paul R.R. Co., 80 


East Jackson Blvd., Chicago, Ill, is hav- 
ing plans prepared for a 30-stall round- 
house and a 50x380-ft. power house at 
Council Bluffs, Iowa. 


The car repair shops of the Des Moines 
City Ry. Co., Des Moines, Iowa, recently 
destroyed by fire at an estimated loss of 
$100,000, will be rebuilt immediately. 
Noted Oct. 15. 


The Gould Balance Valve Co. 
ing a factory at Kellogg, lowa. 


The Chicago, Rock Island & Pacific Ry. 
Co. has awarded a contract for the con- 
struction of a one-story machine shop at 
Manley Junction, lowa. A. T. Hawk, 139 
West Van Buren St., Chicago, IIl., is arch. 


is build- 


Ivy Parks and F. C. Woodward, Great 
Falls, Mont., are organizing a corpora- 
tion to be known as the W. S. Irriga- 


tion Supply Co., with a capital stock of 
$50,000. <A plant will be erected at Great 
Falls for the manufacture of road ma- 
chinery. 

James J. Hill, Lewiston, is planning 
the erection of a steel mill at either 
Lewiston or Great Fails, Mont. 

The Doniphan Drain Spout Co., recently 
incorporated at Doniphan, Mo., will es- 
tablish and equip a plant for the manu- 


facture of drain spouts and other ar- 
ticles. E. McFarlin is one of the in- 
corporators. 

The American Radiator Co., Kansas 
City, Mo., has awarded a contract for 
the construction of an addition to its 
plant at 12th St. and Eastern Ave. The 


building will be of brick, steel and con- 
crete ,one story, and is estimated to cost 
$111,000. 

The Missouri Taxicab Co. contemplates 
>» construction of a garage at St. Louis, 

which will require an expenditure 
of $8000 for equipment. 

The Auto Products Co. of America, re- 
cently incorporated at St.- Louis, Mo., 
with a capital of $25,000, will establish 
a factory and equip it for the manufac- 
ture of automobile parts and accessories. 
Warren W. Smoot, A. E. Smoot and Eu- 
gene B. Stinde are incorporators. 


Brenneke & Fay, consult. engrs., Ful- 
lerton Bldg., St. Louis, Mo., are prepar- 
ing plans for the construction of a forge 
shop, machine shop and assembling shop, 
all one story, for the Plantation Equip- 
ment Co., Valley Park, Mo. Estimated 
cost, $50,000. Noted Oct. 17. 


The Century Electric Co. has bought a 
site at 19th and Pine Srs., St. Louis, Mo., 
and plans tod build a seven-story fac- 
tory, for the manufacture of electric mo- 
tors. Estimated cost, $150,000. 
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O. L. Garrison, 4005 Westminster Blvd., 
St. Louis, Mo., is having plans prepared 


garage and heating 
Roth & 


for a two-story 
plant, estimated to cost $10,000. 
Study, Liggett Bldg., are archs. 


Widman & Walsh, archs., Wainwright 
Bldg., St. Louis, Mo., are receiving bids 
for a two-story garage, 19x23 ft., for 
Fred Wehmiller, 3909 Flora Blvd. 


A contract has been awarded for an 
auto supply house to be built at 3200 
Locust St., St. Louis, Mo., for the Delor 
Realty Co., 713 Chestnut St. The build- 
ing will be one story, and is estimated to 
park $15,000. Stephens & Pearson are 
arcns. 


The Provident R. & I. Co., 1105 Chest- 
nut St., St. Louis, Mo., has awarded a 
contract for the construction of a one- 
story garage, 50x160 ft. Plans were pre- 
pared by the T. P. Barnett Architectural 
Co., 705 Olive St. 


Jam*+s W. Arnold is negotiating for a 
site at Fort Smith, Ark., for the con- 
struction of a factory where staple iron 
rods and bars will be manufactured. 


J. N. Carmine contemplates the con- 
struction of a garage at Giddings, Tex. 


Press reports state that the Colorado 
Zine Works, on West Virginia Ave., Den- 


ver, Colo., have been destroyed by fire. 
WESTERN STATES 
The Southern Pacitic Co. is building a 


machine shop at Tucson, Ariz. The build- 
ing will be 100x200 ft., of corrugated 
iron, and is estimated to cost $100,000. 
Noted Aug. 22. 


The Lewis & Clarke Steel Co. will erect 
a rolling mill and plant for revamping 
steel at Tacoma, Wash. 


The Klamath Falis Iron Works will 
erect a large foundry at Klamath Falls, 
Ore. A factory, 50x167 ft., and a ware- 
house, 50x75 ft., will be constructed. 


The Great Western Smelting & Refin- 


ing Co. is planning the erection of a 
refining plant at Portland, Ore. 8. 
Gruenelaum is mer. 

The Universal Wrench Co. will build 


a new factory on Winchell St., Portland, 
Ore. 

Blimm S8. Bryant, Berkeley, Calif., will 
build a_commercial garage and repair 
plant. The Pacific Architectural & En- 
gineering Co., Kearny St., San Francisco, 
is preparing plans. 

John Cottrel! and M. C. Campbell, Long 
Beach, Calif., will build a commercial 
garage and machine shop on American 
Ave. Estimated cost, $20,000. 

The First National Aérial Navigation 
Co. will establish a plant at Ascot Park, 
Los Angeles, Calif., for the manufacture 
of aéroplanes. 


The Macomber Motor Co., Los Angeles, 
Calif., will erect a plant near Los An- 
geles for the manufacture of the Ma- 
comber gas engine for automobiles, aéro- 
planes and motor boats. Uri B. Curtis 
and W. G. Macomber ace among the di- 
rectors. 

The Hydr.ulic Auto Truck Co. is plan- 
ning the erection of a plant at Los An- 
geles, Calif. for the manufacture of hy- 
draulic trucks. W. E. Barnes is pres., 
and D. L. Whitford is gen. mer. 

A contract has been awarded for the 
construction of a two-story garage on 
South Flower St., Los Angeles, Calif., for 
Miss L. R. Hawkes. The building will 
be 100x155 ft., of brick, and is estimated 
to cost $60,000. Parkinson & Bergstrom, 
Security Bldg., are archs, Noted Sept. 12. 

The Pacific Tunnel Machine Co. is 
planning the erection of a plant at Los 


Angeles, Calif. Delphin M. Delmas is 
pres. 
The Llewelyn Iron Works has pur- 


chased a site near the city limits of Los 
Angeles, Calif., and will build a plant 
estimated to cost $500,000. 


The Hudson Motor Car Co., Detroit, 
Mich., plans to build an addition to its 
plant at Oakland, Calif. 


The Schaw-Batcher Pipe Co., Sacra- 
mento, Calif., has purchased five acres of 
land in San Francisco, Calif., and will 
build _a plant. A contract has been 
awarded for the main building, which 
will be about 600 ft. long. John Batcher 
is a member of the company. 


The Progressive Mfg. Co., recently in- 
corporated at Stockton, Calif., with a 
capital of $25,000, will establish a fac- 
tory for the manufacture of ditching ma- 
chines and farming implements. Sr A. 
King is one of the incorporators. 
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CANADA 


Fire, Oct. 13, damaged the roundhouse 
of the Canadian Northern Ry. at Longue 
Point, Montreal, Que. Loss $125,000. 


J. A. FitzSimmons, Wellington St., 
Lindsay, Ont., will start work at once on 
a new two-story brick factory for the 
manufacture of aluminum auto bodies. 
Complete new machinery will be pur- 
chased. 

The McClary Mfg. Co. of London, Ont., 
will build a big addition to its moulding 
factory. Plans are being prepared, and 
the firm contemplates extending its stove 
and enamel! works shortly, and installing 
the latest equipment. 

The plant of the Paisley Pump Works, 
Paisle Ont., which was recently des- 
troyed by fire, at a loss of $25,000, will be 
rebuilt and enlarged. Wm. Rusk is mgr. 


The Burroughs Adding Machine Co., 
Detroit, Mich., will establish a branch 
factory at Windsor, Ont., and install elec- 
trically-operated machinery. 

The Toledo Computing Scale Co. has 

urchased the Butterfield factory at 

indsor, Ont. and will greatly enlarge its 
facilities and install additional equipment. 


The Northwest Steel Co., Portland, Ore., 
has acquired a site on the south side of 
False Creek, Vancouver, B. C., and will 
erect a large structural steel plant. The 
plant will be 400x600 ft. and is estimated to 
cost $300,000. W. B. Beebe is represen- 
tative. 

The Nova Scotia Carriage & Motor Co., 
Amherst, N. S., has begun the erection of 
a two-story brick factory to cost about 
$75,000. 

The Drummond Iron Mines Co., Middle- 
ton, N. S., has plans for a rolling mill and 
bar steel plant to be established at Court- 
nay Bay, N. B. It will have a daily capa- 
city of 250tons. W. F. Parsons isch, engr. 








New INCORPORATIONS 


METAL WORKING 


The following companies have been in- 
corporated to manufacture: 

Standard Automatic Mfg. Co., Augusta, 
Maine; sound recording and sound re- 

roducing machines. Capital $2,500,000. 
ncorporators: E. M. Leavitt, Ernest L. 
McLean. 

Stanley Bronze Co., Bridgeport, Conn. 
Capital $50,000. Incorporators: Paul L. 
Miller, Bridgeport, Charles E. Williamson, 
Darien, Edith S. Young, East Norwalk. 

M. N. Hill Brass Co., Chatham, Conn.; 
brass goods. Capital $150,000. Incorpor- 
ators: Norman N. Hill, East Hampton, 
Conn. Chas. C. Perkins, Philip S. Ripley, 
Hartford, Conn. 

Meriden Auto Service Co., Meriden, 
Conn.; automobiles. Capital $5000. In- 
corporators: Ango L. Patgold, Hartford, 
Dexter E. Hall, Paul C. Booth, W. H. Cum- 
berlidge, Meriden. 

Hart & Hutchinson Co., New Britain, 
Conn.; steel lockers. Capital, $200,000. 
Incorporators: Norman P. Cooley, Maxwell 
S. Hart, Guy Hutchinson, New Britain, 
Conn. 

Centascore Display Machine Co., Inc., 
Boro. Brooklyn, N. Y.; centascore display 
machines. Capital, $3000. Incorporators: 
Morris Rubins, 107 Eltery St., Brooklyn, 
Sam Grossman, Sam Rubine, Meyer Lud- 
mer, 849 Myrtle Ave., Brooklyn. 

The Great Western Iron, Wood & Chem- 
ical Co., Dorchester, N. Y., is having 

lans made for a plant at Prince Albert, 

ask. D. H. Hanna, 30 Castle Frank 
Road, Toronto, Ont., is a director. 


Faissole Auto Co., of Manhattan, Boro. 
Manhattan, N. Y.; automobiles, boats, bi- 
planes. Capital $25,000.  Incorporators: 
Alexander Karlin, Lewis Lapides, Charles 
A. Faissole, 411 West 44th St., Manhattan. 


Saver Machine Co. of Manhattan, Boro. 
Manhattan, N. Y:; washing machines. 
Capital $250,000. Incorporators: Abraham 
H. Kessehman, Hunter L. Delatour, Lil- 
lian M. Denham, 724 Ocean Parkway, 
Brooklyn. 

Wiebke Machine Co., Inc., Boro. Man- 
hattan, N. Y.; machinery and merchan- 
dise. Capital $50,000. Incorporators: John 

. Booth, Helen Wiebke, Ethel Wiebke 
and Charlies Wiebke, 135 West Third St., 
Manhattan. 

The Crown Foundry & Machine Co. of 
Manhattan, Boro. Manhattan, N. Y. 
Capital #$10,000. Incorporators: John 
Ingie, Jr., Orrin C. Dodd, Henry W. Let- 
cher, 50 Church St., New York. 


Stereo Kinema Film Co., Inc., Boro. 
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Manhattan, N. Y.; 
chines and apparatus. 
Incorporators: A. J. 
Kozma, New York. 


Never Skid Mfg. Co., Inc., Boro. Man- 
hattan, N. Y.; devices to prevent skidding 
of motors. Capital $50,000. Incorpora- 
tors: D. E. Wing, G. L. Lewis, C. H. Stan- 
ton, New York. 


Smith Organ Co., Inc., Tonawanda, N. 
-; musical instruments. Capital $40,- 
000. Incorporators: S. J. Elliott, P. H. 
Gombert, F. W. Smith, North Tonawanda. 

Floorpush Faucet Mfg. Co., Ltd., Cam- 
den, N. ; floorpush faucets. Capital 
$125,000. Incorporators: J. W. Wilson, D. 
S. Renwick, V. D. Renwick, Camden. 

The Greenville Brass Foundry Co., Jer- 
sey City, N. J. Capital, $2000. Incorpor- 
ators: William J. Maley, Charles W. Mon- 
tanye, Richard J. O'Reilly. ~ 

Charles E. Ball, Inc., 351 Halsey St., 
Newark, N. J.: motor vehicles. Capital, 
$10,000. Incorporators: C. E. Ball, 78 
Park Place, Newark, N. J.; J. R. Whit- 
lock, 31 Waldon Ave., Summit, N. J.; 
S. M. Cady, 133 Summit Ave. 

Simplex Hydrometer Co., 320 Market 
St.. Newark, N. J.; hydrometers for 
liquids. Capital, $5vv0. Incorporators: 
Frederick Beck, 320 Market St., New- 
ark, N. J.; J. H. Shaw, A. Beck, 23 Lotus 
Ave., Brooklyn, N. Y. 

Speed Machine Co., Passaic, N. J.; ma- 
chinery, hardware, etc. Capital $125,000. 
Incorporators: H. Danielson, E. L. Cridge, 
G. D. Bogart, Passaic. 

The Ideal Tool & Specialty Co., Cleve- 
land, Ohio; automobile and motor boat 
accessories. Capital, $15,000. Incorpor- 
ators: J. C. McLeland, G. H. Penty, George 
K. Moulton, J. A. Hecker and Clifford 
Fuller. 


The Columbus Auto Parts Co., Colum- 
bus, Ohio; automobile parts and general 
manufacturing and repair business. Cap- 
ital, $25,000. Incorporators: Reynold E 
Kleges, Charles J. Krag, Corrine Krag 
Kleges, John J. Stoddart, Walter D. Me- 
Kinney. 

The McVey Mfg. Co., Dayton, Ohio; 
automobiles and accessories, machines 
and mechanical appliances. Capital $60,- 
000. Incorporators: James L. McVey, 
Walter C. raine, Amos H. Burkhardt, 
Millie Galloway, Richard J. McCarty. 


The Kelly-Springfield Motor Truck Co., 
Springfield, Ohio; motor vehicles. Capital 
$2,500,000. Incorporators: James W. Car- 
roll, G. W. Paterson, Herbert R. Brad- 
shaw, Walter E. L. Hook, andL. W. Frost. 


American Sanitary Lock Co., Indiana- 
polis, Ind; locks. Capital $10,000. Incore 
orators: Leo Kahn, Indianapolis, E. H. 
Xampbell, Springfield, Ky., Jackiel W. 
Joseph, Indianapolis. 


Dean Auto 
automobile devices. 


stereoscopical ma- 
Capital $30,000. 
Szedlacsck, J. 


Devices Co., Chicago, IIl.; 
Capital $40,000. In- 


corporators: E. R. King, Robert Lewis 
Amos, C. F. Ort. 

Dean Auto Supply Co., Chicago, TIL; 
automobile supplies. Capital, $40,000. In- 


King. Robert 
Jones, Addington, 
West Monroe St., 


corporators: Elizabeth R. 
L. Ames, Geo. F. Orr 
Ames & Seibold, 105 
Chicago. 


National Cycle Accessory Co., Chicago, 
Ill.; automobile accessories j 
$6000. Incorporators: A. J. . y, 
mer E. Ruth, A. G. Gustafson, Mighell, 
Gunsel & Allen, Aurora, Ti. 


Scientific Railway Appliance Co., Chi- 
cago, Ill.; railroad appliances. Capital 
$50,000. Incorporators: Oscar Johnson, 
James Ingemanson, George L. Chindal. 


The Rockford Motor Truck Co., Rock- 
ford, Ill.; gasoline motors. Capital $10,000. 


Incorporators: P Peterson, Levon 
Fust, John Ledin. 
The Cleburne Motor Car Mfg. Co., Cle- 


burne, Tex. 
tors: H. E. 
Bishop. 


Capital $10,000. Incorpora- 
Luck, G. A. McClung, O. L. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The Armour Leather Co. has awarded a 
contract for the construction of a fac- 
tory at Brockton, Mass. 


The Mount Tom Sulphite Co. will build 
an addition to its factory, at Mount Tom, 
Mass. It will be of brick and steel. 


The Webber Shoe Co. will build an ad- 
dition to the boiler house at its plant in 
North Adams, Mass. 
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T. R. O’Brien, manufacturer of wagons, 
has awarded e« contract for the construc- 
tion of a sactory at Dale St. and Hub- 
bard Ave., ~ ngfield, Mass. F. M. 
Knowlton, 28 falter St., is arch. 


Robert H. Knight will construct a 
four-story addition to his plant on Car- 
penter St., Pawtucket, R. L., for the man- 
ufacture of cotton goods. 


The Dexter Yarn Co., Pawtucket, R. L., 
is building a six-story frame addition, 
54x62 ft., to its factory on Broadway. 


The Alderdau Weaving Co. has been 
incorporated with $100,000 capital and 
will locate in Smithfield, R. Frank 


L. Hindley is pres. 


The Summit Thread Co. has awarded 
a contract for the construction of a fac- 
tory in East Hampton, Conn. The build- 
ing will be two stories, of brick. Noted 
Aug. 29. 


The American Hosiery Co. is installing 


new machinery in its mills at New 
Britain, Conn. 

Landers, Frary & Clark will build a 
cold-storage plant of brick, mill con- 


struction, 40x110 ft., four stories, on Elm 
St.. New Britain, Conn. Unkelbach & 
Perry are archs. 


Three ice houses, owned by the Cooke 
Stone & Ice Co., at Plainville, Conn., were 
recently destroyed by fire. Loss, about 
$20,000. They will probably be rebuilt as 
soon as the insurance is adjusted. 


Sidney Blumenthal & Co. are building 
an addition to their velvet mill at Shel- 
ton, Conn. The building will be of brick, 
steel frame, two stories high, 100x150 ft. 
John 8S. Brown, Witherspoon Bldg., Phil- 
adelphia, Penn., is arch. 

MIDDLE ATLANTIC STATES 

The Shuttleworth Bros. Carpet Co., 
Amsterdam, N. Y., has made the announ- 
cement that it is having plans and speci- 
fications prepared for the construction 
of an entire new mill next spring. Two 
new additions are now being made to the 
present mill. 


Welz & Zerwick, brewers, West Eighth 
St.. Brooklyn, N. Y., have purchased 
property in Riverhead, L. IL, N. Y., and 
will erect a new ice plant, estimated to 
cost $40,000. 


The Cyphers Incubator Co,. Court St., 
Buffalo, N. Y., is having plans prepared 
or the construction of a new plant to re- 
ylace the one recently destroyed by fire. 
t will consist of five structures as follows: 
A one-story factory, 160x380 ft.: a two- 
story office building, 150x50 ft.; a one- 
story warehouse, 120x380 ft.; a one-story 
boiler and dry kiln building, 80x120 ft., 
and a two-story laboratory, 75x125 ft. 
The estimated cost is $300,000. Colson & 
Hudson, Dun Bldg., are the archs Noted 
Sept. 26. 


The Iroquois 


Brewing Co., 
Y., will add 


to its plant, on 


Buffalo,-N. 
Pratt St., a 


three-story and basement hop storage 
and condenser building, 32x52 ft., to cost, 
with equipment, about $25,000 Plans 


have been drawn by Esenwein & Johnson, 
archs., Ellicott Square Bldg. 


The Buffalo Pottery, Buffalo, N. Y.. is 
building an addition to its plant at Hayes 
Place and the Pennsylvania R.R. It will 
be a one-story brick extension to its dry 
kiln house. 

The Larkin Co. manufacturers of soaps 
glycerine and perfumes, Buffalo, N. Y. 
is erecting and equipping a seven-sory 
condensing tower ‘ 


The Oil refinery of the Elmer E. Harris 
Oil Co. at Maurice and Prenatt Sts. and 
the Buffalo Creek Terminal R.R., Buffalo, 
N. Y., was totally destroyed by fire on 
Oct. 13. 


Arrangements are in progress 
for the rebuilding and re-equipment of 
the plant 
_ The Corning Glass Works, Corning, 


N. Y., is receiving bids for construction 
of a four-story and basement addition 
75x120 ft., to be made to its glass factory. 


Fire Oct. 12, destroyed the shirt waist 
factory of Kotter & Co., at Mountaindale 
N.Y Loss $50,000 


the fruit evaporating plant of the 
Charles E. Crellin Co., Rochester, N. Y 
on the Kodak Siding, near Dewey Ave 
was destroyed by fire. Loss, about $4,000 
Veeder & Brown, Schenectady, N. Y 
have commenced the construction of a 
oars ectory and planing mill 
on Dock St. wi »e two stories high 
76x91 ft “ 
The Oneida Community, Ltd., Sherrill, 
Y., silverware manufacturers, are re- 
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ceiving bids for the construction of a new 
plant at Sherrill. William P. Field is the 
Engr.-in-Charge. Noted Oct. 10. 

The Royal Gem Knitting Mills, St. 
Johnsonville, N. has awarded con- 
tract for the construction of an addition 
to its mills, to cost $18,000. 

Bernstein Bros., Frelinghuysen Ave., 
Newark, N. J., manufacturers of enam- 
eled leather and similar specialties, have 
taken out a permit to erect a new two- 
story factory, 60x80 ft. 

The provision plant of Henry Muhs & 
Co., Passaic, N. J., was recently de- 
stroyed by The loss is estimated 
at $200,000. 

The Trenton Fire Clay & Porcelain Co., 
Trenton, N. J., will commence the im- 
mediate erection of a new one-story 
plant on Davies St., of brick and steel. 
The estimated cost is $20,000. 

The Ajax-Grieb Rubber Co., 
N. J., has awarded a contract 
erection of a new plant to cost 
$27,000. 

The American Bronze Powder Co., 
Grove St., Verona, N. J., has taken out a 
permit to build an addition to its plant. 

Harris & Richards, archs., Drexel Bldg., 
Philadelphia, Penn., are receiving bids for 
the construction of a new four-story fac- 
tory, 73x60 ft., for Walter P. Miller, manu- 
facturer of paper boxes, 452 Lock Ave. 
The estimated cost is $35,000. 

The Brown Hosiery Co., Hancock and 
Westmoreland Sts:, Philadelphia, Penn., 
has had plans completed for the con- 
struction of a one-story factory addition, 
66x250 ft., and two wings, 42x50 ft. each. 
The estimated cost is $12,000. 

Bids have been received by E. Sutre & 
Son, Clearfield Ave. and Thompson St., 
Philadelphia, Penn., for the construction 
of a new generator house. It will be one 
story high, of brick and steel. Edwin F. 


fire. 


Trenton, 
for the 
about 


Bartlett, West End Trust Bldg., is the 
arch. 
The Evans & Stonely Knitting Mills, 


Germantown, Philadelphia, Penn., has 
purchased property anc will erect a knit- 
ting mill estimated to cost $200,000. 


Fire, Oct. 9, destroyed the building at 
Fourth and George Sts., Philadelphia, 
Penn., occupied by Epstein Bros., shirt- 
waist manufacturers. Loss $200,000. 


Fire, Oct. 9, destroyed the factory of 
Medlar & Holmes Co., shoe manufactur- 
ers, at George and Fourth Sts., Philadel- 
phia, Penn. Loss $100,000. 


The Robesonia Knitting Mills, Robe- 
sonia, Penn., will soon start the construc- 
tion of a large addition to its plant. The 
new structure will be 35x40 ft. 


SOUTHERN STATES 


The Virginia Woolen Miils, Winchester, 
Va., will erect a four-story addition of mill 
construction, 90x45 ft., costing $12,000 and 
will install additional equipment at a cost 
of $20,000, thereby increasing its present 


output 25%. The new machinery in- 
cludes 1440 spindles, 12 looms and two 


sets of carding machinery. 


The plant of the 
Mills has been purchased by 
Hosiery Mills, Rome. Ga., who will en- 
large the factory and increase its daily 
capacity from 600 to 1000 dozen pairs. 
John H. Berry is pres., H. R. Berry is 
secy.-treas. and Lamar Hughes, mer. 


Cherokee Hosiery 
the Rome 


Plans are being made for the establish- 
ment of a new barrel and stave factory 
at Ensley, Ala., which will be the largest 
industry of the kind in the state. 


The Paducah Cooperage Co., Paducah, 
Ky., is planning to erect and equip a 
large cooperage stock mill on a site 
which it owns near Charleston, Miss. 


W. H. Blanks, Vicksburg, Miss.. has 
recently purchased 7000 acres of timber 
land in wee County, Miss., and will 
establish a large sawmill. He will also 
build a branch road. connecting with the 


main lines of the Yazoo & Mississippi 
Valley Ry. Co 
Fire, Oct. 6, destroyed the sawmill of 


> re ~ . 
Powell Bros., Lake Providence, La. Loss 


$1000. 


The Mansfield Gin Co., whose plant at 
Mansfield, La., was recently burned, will 
rebuild and install new machinery at an 
approximate cost of $9000. 


_ The Royal Marble Co., Knoxville. Tenn., 
is in the market for a 65-ton electrically 


operated derrick, with a 115-foot mast 
and a 100-ft. boom. 
The Farmers’ Phosphate & Fertilizer 


Co., Nashville, Tenn., is to begin work on 
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its phosphate mining plants at once. 
Mining, grinding, conveying and drying 


equipment will be purchased. Noted 
Aug. 29. 
Fire, Oct. 12, damaged the plant of the 


Warren Paint & Color Co., 154 Second Ave. 
South Nashville, Tenn. Loss $1000. 


S. G. Strother, White House, Tenn., has 
begun the erection of a flour mill. Ma- 
chinery will be purchased soon. 


J. H. Sieber, Henderson, Ky., is con- 
sidering the establishment of a factory to 
make horn and bone combs. 


The Acme Cotton Ginning Co. has been 
organized at Hickman, Ky., by P. Rand, 
New York; L. Hine and J. N. Camp- 
Nashville, Tenn. A plant is being 
erected for which power and_ special 
equipment will be required. 


The Ross Chair Co., Louisville, Ky., has 
increased its capital stock from $47,000 to 
$69,000 and will probably enlarge its fac- 
tory. 


The planing-mill of L. M. Overbey and 
G. W. Wallis, Murray, Ky., was destroyed 
by fire. The loss was $12,000. 

MIDDLE WEsT 

The Buckeye Rubber Co., Akron, Ohio, 
has had plans prepared for the erection 
of a one-story, brick and reinforced con- 
crete factory addition, 40x120 ft. Henry 
& Murphy, Doyle Block, Akron, are archs. 


The Val Duttenhofer Sons Co., Cincin- 
nati, Ohio, manufacturers of shoes, has 
taken over the Bering Shoe Co. of the 
same city. 

The city of Cleveland, Ohio, will erect a 
two story laundry, 64x90 ft. M. B. Vorce 
and E. J. Willingale, Garfield Bldg., Cleve- 
land, are assoc. archs. 

The Central Tablet Co., 
Ohio, will award the contract soon for 
the erection of its proposed addition. in 
East Columbus. 

The Yardley 
Co., Columbus, 
dition. 


The Peerless Laundry Co., Elyria, Ohio, 
has awarded the contract for the con- 
struction of a laundry and boiler house. 
E. J. Crisp is pres. 


& Weather Strip 
is erecting an ad- 


Screen 
Ohio, 


The Beckett Paper Co. is building an ad- ° 


dition to its mill at Hamilton, Ohio. 


The Harvenstine-Kramer Co., Massillon, 
Ohio, will erect a new factory on South 
Erie St. 


The Piqua Milling Co., Piqua, Ohio, will 
erect an addition to its flour mill. 


The Cold Springs Lime & Storage Co., 
Springfield, Ohio, has been organized with 
a capital stock of $50,000. Robert Mills, of 
Springfield, is pres., and A. G. Steinman of 
Cincinnati, Ohio, vice-pres. The new 
company has closed a deal for the pur- 
chase of the Strunk-Meyers Lime Co. 


The Ohio Standard Chemical Co., Tole- 
do, Ohio, is completing its refinery and 
chemical plant near Sylvania, Ohio. 


The Troy Sunshade & Window Shade 
Co., Troy, Ohio, will erect an addition, 
42x42 ft. Contract has been let. 

Fire, Oct. 8, destroyed the plant of the 
Standard Oil Co., Anderson, Ind. 

The Eady Shoe Co., 
move to South Haven, Mich. 
tory will be built in the spring. 


Otsego, Mich., will 
A new fac- 


Fire Oct. 15, destroyed the building of 
the E. L. Mansure Co., Chicago, Ill., man- 
ufacturers of upholstery and draping 


trimmings. Loss $40,000. 


The W. S. Tyler Co., Chicago, Tll., will 
erect a one story boiler house, 90x65 ft. 
E. S. Hall, 19 South La Salle St., Chicago, 
is arch. 


The American Linseed Co., 110th and 
Torrance Ave., Chicago, Ill., will erect 
a one story and basement building, 52x32 
ft. Bids have been received. 


The Ideal Bakery Co., Jacksonville, Tll., 
has awarded the contract for the erection 
of a three-story and basement bakery. 
H. Haxby, Jacksonville, is treas. ; 


The Western Powder Mills, Edwards 
Station, Ill., was wrecked by an explo- 
sion, Oct. 5. 


The branch factory at Lake Mills, Wis., 
of the Chicago Creamery Package Co. is 
building an addition, 66x112 ft. 


Fire Oct. 8, destroyed the plant of the 
Tomahawk Box Co., romahawt. Wis. 
Loss $40,000. 
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The Leopold Desk Co. has purchased a 
site at 914 Osborn Ave., Burlington, Iowa., 
and will build a factory of three or four 
stories. C. A. Leopold is gen. mer. 


The Waterbury Chemical Co. contem- 
plates the construction of a four-story 
addition to its plant at East Second and 
Locust Sts., Des Moines, Iowa. » 


The Weber Button Co. has bought a site 
at Fifth St. and Cypress Ave., Muscatine, 
Iowa, and plans are being prepared for a 
factory, two stories high, of concrete. 
John Weber is pres. 


Fire, Oct. 7, destroyed the plant of the 
Model Button Co., South Muscatine, 
Iowa. Loss $12,000. 


Plans have been prepared for a five- 
story addition to the Fergus Falls Woolen 
Mills, at Fergus Falls, Minn. U. A. Huss 
is interested. 


Fire, Oct. 7, destroyed the Hawley Roll- 
er Mills, Hawley, Minn. Loss $10,000. 


The Great Northern Match Co., contem- 

lates building a factory at Minneapolis, 

inn., either in Hopkins or the Midway, 
to be of steel and concrete construction 
200x100 ft. W. Baer Ewing is secy. 


The Minneapolis Knitting Co. has 
awarded a contract for building a three- 
story brick addition to its factory at 620 
Bryant Ave., North, Minneapolis, Minn. 
Estimated cost, $10,000. 


The Omaha Cold Storage Co. will erect 
a six-story reinforced concrete plant at 
Eighth and Farnam Sts., Omaha, Neb. 


‘The woodworking plant of the River- 
view Mfg. Co., Hamilton, Mont. was 
recently destroyed by fire, witha loss of 
$15,000. 


J. H. Ehlers, of Spokane, Wash., and 
Forest Supervisor Dorr Skeels have ac- 
uired a site near the mouth of the Yakt 

iver, 4 Mont., and will erect a 50- 
ton pulp mill. 


The Southwest Blau Gas Co. has had 
plans prepared for a two-story and base- 
ment factory at Kansas City, Mo. Max 
Toltz, Pioneer Bldg., St. Paul, Minn., is 
arch. W. P. Hemphill, Commerce Bldg. 
Kansas City, is pres. 


The Stevens Grease & Oil Co., Cleveland, 
Ohio, is building a factory at Kansas City, 
Mo. The building will be of fireproof 
construction, 75x125 ft., estimated to cost 
$8000, and will have a daily capacity of 
15,000 Ib. 


A two-story addition, 16x67 ft., will be 
built at the Saxony Mills, Lombard and 
Third Sts., St. Louis, Mo. Charles F. 
May, Laclede Bidg., St. Louis, is arch. 


The Arkansas Veneer Co., Helena, Ark., 
has increased its capital from $20,000 to 
$40,000, and contemplates improvements. 


The Kelly Axe Mfg. Co., Charleston, 
W. Va., contemplates establishing a fac- 
tory at Little Rock, Ark., for the manu- 
facture of axe handles. 

The Pine Bluff Cotton Oil Co., Pine 
Bluff, Ark., will rebuild its gin at Alt- 
heimer, Ark., recently destroyed by fire, 
and install a 4-80 saw gin. R. P. Malone 
is gen. mgr. 

The San Benito & Rio Grande Con- 
struction Co. is installing a pre-cooling 
plant at Bay City, Tex., which will cost 
about $80,000. Noted Sept. 5. 

The Bay City Brick & Tile Co. will en- 
large its brick and tile manufacturing 

lant at Bay City, Tex. Machinery will 

e installed for manufacturing clay pro- 

ducts. 
_The Neches Cotton Oil Co. will estab- 
lish a cotton-seed oil mill at Beaumont, 
Tex. The incorporators are: P. A. Fitz- 
hugh, E. H. Bailey and F. W. Maddin. 

The Farmers Union Gin Co. will install 
a cotton gin at Gastonia, Téx. W. L. 
Rhodes is interested. 


G. R. Wadleigh, arch., St. Louis, Mo.. is 
preparing plans for a factory for the 

exas Bag & Fibre Co., Houston, Tex. 
The building will be three stories and 
basement, with a ground area of 75,000 
sq.ft., and will be of steel and reinforced 
concrete. 

Charles Schreiner and associates will 
build a flour mill at Herrville, Tex. The 
building will be four stories, of brick and 
concrete construction, and will have a 
capacity of 400 bbl. of flour per day. 

J. W. Bowers, Beckville, Tex., will re- 
build his cotton gin at Mahon, Tex., re- 
cently destroyed by fire. The new build- 
ing will be 30x60 ft., and is estimated to 
cost $2000. A. R. Johnston, Douglasville, 
Tex., is engr. in charge. 
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Fire Oct. 3, destroyed the gin of Young, 
Routh & Willis, Moody, Tex. Loss $7000. 

The Independent Farmers Gin Co. will 
install a cotton gin at Perry, Tex. The 
incorporators are: O. H. Ludwig, W. H. 
Smith, G. A. Bletech, all of Perry. 


James Morrison will install a creamery 
at Plainview, Tex., to be runin connection 
with his bottding works. 


The South Texas Lumber Co., San Be- 
nito, Tex., is building a pre-cooling plant 
at San Benito, one at Harlingen, and one 
at Bay City, Tex. 


O. E. Gilleland, San Marcos, Tex., will 
install a grist mill and a cotton gin at 
Stratton, Tex. 


Fire Oct. 5, destroyed the mattress fac- 
tory of A. C. Miller, South 20th St., Tem- 
ple, Tex. Loss $3500. 


The Watts Gin Co. will install a cotton 
gin at Texarkana, Tex. J. P. Rochelle, 

ohn E. Morriss and A. B. Jordan are in- 
terested. 

The Victoria Syrup & Coffee Co. will in- 
stall a plant at Victoria, Tex.. for refining 
and canning molasses and also for roast- 
ing, grinding and packing coffee. The 
company has a capital stock of $20,000. 
R. B. Hamlett is pres. and gen. mgr. 


Fire, Oct. 13, destroyed the Weldon 
Gin, at Weldon, Tex. Loss, $7000. 


Two buildings of the Western Chemical 
Works, Denver, Colo., have been prac- 
tically destroyed by fire. Loss $100,000. 


WESTERN STATES 


The factory of the Twin Peaks Canning 
Co., at Murray, Utah, was destroyed by 
fire, Sept. 28. Loss, about $30,000. U. G. 
wcUler is mgr. 


It is planned to install a cyanide plant 
at the Relief Mine, Phoenix, Ariz. 


William German, proprietor of the con- 
crete works at Zillah, Wash., will estab- 
lish a plant at Beverly, Wash. 


The Campbell River Lumber Co. will 
build a sawmill at Blaine, Wash. 


The Western Mfg. Co. contemplates the 
construction of a shingle mill at Kelso, 
Wash. The proposed mill will have a dai- 
ly capacity of 150,000 shingles, and will be 
equipped with upright machines. E. J. 
McLane is pres. 


Charles Kane, Portland, Ore., will 
build a shingle mill at Oak Point, Wash., 
to have a daily capacity of 250,000 shingles. 


S. J. Maiden, Portland, Ore., contem- 
plates the erection of an ice and cold 
storage plant at Newport, Ore. 


The Western Pioneer Supply Co., San 
Diego, Calif., recently incorporated with 
a capital stock of $30,000, plans the in- 
stallation of a rock crusher at Linda Vis- 
ta, near San Diego. 


The Excelsior Laundry, 422 South Los 
Angeles St., will build a new plant at 
Wall and Pico Sts., to cost $100,000. N. 
Bonfilio is pres. 

The American Olive Co. has taken outa 
»ermit to build a new factory on Long 

each Ave., Los Angeles, Calif. 

The Great Western Milling Co., South 
Alameda St., Los Angeles, Calif., is hav- 
ing plans prepares for the erection of a 
barley mill, and contemplates construct- 
ing a reinforced concrete grain elevator. 

Charles C. Moore, pres. of Panama-Ps- 
cific Exposition, will build an olive mill 
near Oleander St., Rialto, Calif. 

S. Koppes, B. M. Martin and H. H. 
Hudson are planning the erection of an 
ice and cold storage plant at Montague, 
Calif. 

Louis Glass, San Francisco, and E. W. 
Fogg, Oroville, have acquired a site at 
Palermo, Calif., and will erect an olive 
pickling plant. R. H. Cowherd is supt. 

Fire, Oct. 5, destroyed the R. L. Delano 


granite quarry, Rocklin, Calif. Loss 
$10,000. 
The Libby, McNeil & Libby Co. will 


build a fruit and vegetable canning fac- 
tory between 3ist St., Upper Stockton 
Road and K St., Sacramento, Calif. 

__M. F. Heller, 3306 B St., San Diego, Cal- 
if., has had plans completed for a bakery 
building to be erected on ESt. Estimated 
cost ‘ 

Fire Oct. 6, destroyed buildings of the 
Pacific Oil & Lead Works, 155 Townsend 
St., San Francisco, Calif. Loss $200,000. 

The plant of the Pacific Oil & Lead Co., 
San Francisco, Calif., was recently des- 
troyed by fire, with a loss of $200,000. 
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The West Coast Kalsomine Co., San 
Francisco, Calif., has acquired a site on 
Grayson St., Berkeley, Calif., and _ will 
erect a plant for the manufacture of kal- 
somine, cold water paint, and kindred 
products. 


The Michigan Buggy Co., Kalamazoo, 
Mich., contemplates erecting a factory in 
San Francisco, Calif., to cost $500,000. 
M. H. Lane is pres. 


CANADA 


The Atlas Glass Works, Ltd., capital- 
ized at $750,000, has begun the erection of 
a large glass factory at St. Pierre, a su- 
burb of Montreal, Que. Both bottles and 

eneral glassware will be manufactured, 
Bavia Pugh, former general supt. of the 
Diamond Flint Glass Co., Montreal, will 
be supt. of the new plant. 


N. Gagpee. 475 Ontario St., Montreal, 
ue., will start work shortly on a new 
shoe factory to cost $50,000. Complete 


new machinery will be needed. 


The McCormick Biscuit Mfg. Co., Lon- 
don, Ont., contemplates the removal of 
its plant to Montreal, Que., where it will 
erect a $250,000 factory. 


F. R. Fisher, Newmarket, Ont., is plan- 
ning the erection of a factory at Stouff- 
ville, Ont., to manufacture office furni- 
ture and fixtures. It cost about 
$75,000. 

The Christie-Brown Co., Toronto, Ont., 
biscuit manufacturers, will erect an ad- 
dition to its present plant. 

The Great West Grain Co. has been or- 
ganized by a number of Winnipeg busi- 
ness men and will erect a 200,000-bu. 
grain hopper and a 1,000,000-bu. elevator 
at Moose Jaw, Sask. 

Fire Oct. 7, destroyed the brick plant 
of the Reed Cliff Clay Products Co., Medi- 
cine Hat. Loss $10,000. 

H. B. Burgess, San Francisco, Calif., is 
considering the erection of ap lant at 

ePort Alberni, C. B. for the manufacture of 
doors and sash. 

The dry kiln of the Vancouver Lumber 
Co., Vancouver, B. C., was destroyed by 
fire. Loss $45,000. 

The Crescent Creamery Co., Winnipeg, 
Man., R. A. Rogers, mgr., has let a con- 
tract for a modern building. With new 
machinery which is to be purchased, the 
plant is estimated to cost $250,000. 

The Rawhide Leather Goods Co., Win- 
nipeg, Man., is having plans prepared for 
a large new tannery. . E. Woodcock is 
mer. 

The Ugan Laundry Co., Ltd., Waterloo 
St., St. John, N. has purchased a site 
adjoining its present plant and will erect 
a modern 2-story and basement building 
100x100 ft. F. Neil Brodie, 42 Pgincess St., 
St. John, is arch. 

James Scott, Lower Woodstock, N. B., 
will erect a sawmill costing $6,000, of 
concrete and wood construction. A 
steam power plant will be required. Har- 
ry Dunbar, Woodstock, N. B., is arch. 


will 








New INCORPORATIONS 


GENERAL MANUFACTURING 
The following companies have been in- 
corporated to manufacture: 


Builders Brick & Supply Co., Inc., Boro. 
Bronx, N. Y.; brick, stone and builders 
supplies. Capital $300,000. Incorpora- 
tors: J. J. Tully, P. J. Dwyer, T. J. Ban- 
non, New York. 

Atlas Tire Co., Inc., Boro. Manhattan, 
N. Y.; automobile tires. Capital $10,000, 
Incorporators: Ralph W. Morrison, R. 
5 4 eee, F. F. Nichols, 135 Broadway. 


The Modern Silk Finishing Co., Inc., 
Boro. Manhattan, N. Y.; manufacturing, 
dyeing, finishing and printing silk, cot- 


ton, ete. Capital $50,000. Incorporators: 
A. W. Buhlmann, E. Blumenthal, New 
pork City, W. Messmer, Catasauqua, 
enn. 


Spray Ozone Co. of Manhattan, Boro. 
Manhattan, N. Y.; disinfecting instru- 
ments. Capital $10,000. Incorporators: 
August Eiman, Edward B. Amend, Carl 
G. Amend, 205 Third Ave., Manhattan. 

United Shoe Polish Co., Boro. Man- 
hattan, N. Y.; shoe polishes. Capital $10,- 
000. Incorporators: George Panagisto- 
oulos, 42 West 29th St., New York, Elmer 
iollis, A. L. Friedburg, New York City. 


Closson Lunch Wagon Co., Inc., West- 
field, N. Y.; lunch wagons. Capital $35,000. 


79 


Incorporators: Charles A. Welch, Elmer 
C. Deleplain, John Fay, Almon A. 
Benjamin, Westfield, N. J. 


Delion Tire & Rubber Co., Jersey City, 


N. J.; rubber goods. Capital, $500,000. 
Incor~orators: H. O. Coughlan, T. ‘. 
Mallaby, Henry T. Letts. 


Artificial Marble Supply & Equipment 
Co., 374 Market St., Newark, N. J.; gen- 
eral artificial or real marble supply and 
equipment business. Capital, $10,000. 
Incorporators: G. T. Ritchings, 62 Park 
Place, South Orange, N. J.; Roy N. Cun- 
ningham, 21 East 21st St.. New York; E. 
H. Ritchings, South Orange, N. J. 


The Rauchbach-Goldsmith Co., New- 


ark, N. J.; trunks, bags. Capital, $32,000. 
Incorporators: E. Rauchbach, J. Rauch- 
bach, A. Rauchbauch, Newark. 


Mohilev Silk Co., Todd Mill, Van Hou- 
ten St., Paterson, N. J.; silk and other 
textile fabrics. Capital, $10,000. Incor- 
orators: J. Altshuler. 185 Harrison St., 
’aterson, N. J.; S. Altshuler, 72 Prospect 
St.; M. Besterman, 15 Governor St. 


Progressive Silk Finishing Co., Pater- 
son, N. J; silk and other textile fabrics. 
Capital $25,000. Incorporators: L. A. Rey, 
C. C. Scott, Paterson, J. A. Sheat, North 
Paterson. 


Auto-Pneu matic Swimming Belt, Inc., 


Roselle Park, N. J.; swimming belts. 
Capital $30,000. Incorporators: M. a 
Drake, 105 Sheridan Ave., . M. Over- 
lander, 310 West 137th St., L. B. Tread- 
well, Yonkers, N. Y. 

_The Tryon Hosiery Mfg. Co., Tryon, 
N. C. Capital $60,000. Tecormerators 


Joseph Norwood, John W. Lillard, P. E. 
Griffen, Columbia, 8. C. and J. B. Hester, 
Tryon 


The Nashville Window Glass Co., Nash- 


ville, Tenn.; window glass. Capital, 
$200,000. Incorporators: A. P. Foster, 
William Peak, R. S. Clark, Alfred T. 
Levine, J. C. Kendrick, A. Tuit, Vincen- 
nes, Ind. 

The Direct Furniture Co., Cincinnati, 


Ohio; manufacturing and dealing in fur- 
niture. Capital, $10,000. Incorporators: 
Arthur Heyde, Frank C. Amos. 


The Leather Products Co., Cincinnati 
Ohio; articles made from leather. Capita 
5000. Incorporators: Leonard Garver, 
Jr., George S. Avey, A. J. O'Keefe, A. 
H. Harry and C. Ward. 


The American Portable Seating Co., 
Cleveland, Ohio; chairs and seats. Capi- 
tal, $25,000. Incorporators: Samuel Bur- 
gent, Eugenere Rider, C. E. Flood, B. N. 
Gardner. Peter Samminn. 


The J. C. Sherwood Rubber Co., Colum- 
bus, Ohio; rubber goods. Capital, $20,- 
000. Incorporators: J. C. Sherwood, R. 
Cc. Crippen, P. J. Cull and C. L. Crippen. 


Bond Gas Are Lamp Co., Chicago, I 
Capital, 25,000. Incorporators: J. 
Stephens, A. Moecker, A. B. Bend. 

Nelson Egg Case Filler Mfg. Co., Chi- 
cago, llL, ewe case fillers, boxes, cartons. 
Capital, $15,000. Incorporators: Howard 
P. Cautle, Augustus Kelly, Robert C. 
Schoff. 


The La Salle Rubber Co., Chicago, Il., 
rubber goods. Capital $25,000. Incorpor- 
ators: W. C. Boyden, W. D. Bangs, G. D. 
Gregory Matz, Fischer & Boyden, 35 North 
Dearborn St., Chicago, Il. 

The Lavelle Rubber Co., Chicago, Il.- 
rubber novelties. Capital 25,000. In- 
corporators: John E. Lavelle, Clara M. 
Lavelle, Otto Schieble, F. N. Wood, 609 
Columbus Men. Bldg., Chicago, II. 


11. 
E. 


Peterson-National Co., Chicago, IIL; 
core oil. Capital $200,000. Incorpora- 
tors: T. J. Peterson, 19 South 15th Ave., 
Chicago. 

The Jameson Player Co., Chicago, Il, 
piano players. Capital, $40,000. Incor- 
porators: Charles V. Jameson, H. A. 
Lundahl and J. W. Taylor. 

Cc. E. Lillow & Co., Chicago, Tll.: lad- 
ders and _ scaffolding. Capital, $5000. 
Incorporators: G. F. Talty, J. Con- 
sidine, D. F. Considine, Jr. 

Olney Cabinet Co., Olney, III; furniture. 
Capital $50,000. Incorporators: F. E. 
Moreland, W. H. Dye, and F. G. Foley, 


Olney. 

Shaw Crushed Stone Co., Chicago, TIL; 
crushed stone. Capital, $30,000. Incor- 
orators: E. . Heywood, Jr., C. Earl 
-atterson, J. B. Shaw. 

Triangle Tire Co., Chicago, Ill.; auto 
accessories. Capital $50,000. Incorpor- 
ators: L. A. Cohen, C. Aaron, F. M. Stahl, 
Chicago. 











BusINEss ITEM 


Babson-Dow Mfg. Co., 79 Atherton St., 
Roxbury, Boston, Mass., has been or- 
ganized and is equipping a large plant 
for the manufacture of all kinds of screw 
machine products and all machine parts 
that can be turned on hand or automatic 
screw machines from 4 in. up to 4j in. 
in diameter. The officers of this new cor- 

oration are J. Payson Bradley, president, 
Rk M. Currier, treasurer; R. Babson, 
general manager; and Henry F. Dow, 
superintendent. 


FORTHCOMING MEETINGS. 


The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 





ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


gineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
141 Milk 


tel. D. F. S. Clark, secretary, 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers. Monthly meeting fourth 


J. A. Brooks, sec- 


Tuesday each month, 
Providence, 


retary, Brown University, 


wm 
New England Foundrymen’'s Associa- 


tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 


Broadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club 
ef Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 

Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
_ 1785 Monadnock Block, Chicago, 
iL. 


Philadelphia Foundrymen's Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 216 Nassau St., New York City. 


WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“ Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 
St.. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 
ber. Original letters of recom- 
mendations or other papers of value 
should not be inclozed to unknown 
corres: ents. No advertising ac 

from any agency, association 
or individual charging a fee for 
Ra nye geen = 2, commission san 
wages succes applicants 
positions. 





MEN WANTED 


Connecticut 


MECHANICAL DRAFTSMAN with 


three or four years’ experience in gen- 
eral 
nent. 
American Thread Co., 
Willimantic, 


mill engineering; position perma- 

Apply to engineering department, 
Willimantic Mills, 
Conn. 
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DIE SINKERS AND DROP FORGERS 
on drop-forged work; must be first-class 
men, able to earn highest wages paid. 
Address employment department, the 
Billings & Spencer Co., Hartford, Conn. 


DESIGNER ON MACHINE TOOLS: 
First class man, one with experience on 
automatic screw machine work preferred, 
A permanent position andf{good prospects. 
State qualifications, experience and sal- 
ary wanted. Must furnish references as 
to character, etc. Would be with large 
manufacturer in one of the finest cities 
in New England. Box 971, Am. Mach. 


COREMAKER FOREMAN—A man cap- 
able of handling men and taking the re- 
sponsibility of getting out good cores ata 
reasonable cost of production. He must 
be experienced in cylinder and aluminum 
core work. A good opportunity for the 
right man in one of the best foundries in 


the East. Address with information con- 
cerning past experience. Box 980, Am. 
Mach. 


SUPERINTENDENT for machine shop 
in combination with tinsmith and cop- 


persmith department; we want a man 
experiénced in most uptodate American 
shop methods, capable to get the best 


results out of the men and tools, and also 
able to judge designs and machines; we 
want a man with experience in general 
engineering either in construction and 
manufacturing of steam engines or re- 
frigerating machinery or brewing ma- 
chine, and only such men that are abso- 
lutely capable of filling this job and fully 
qualified for the position need apply: 


state salary expected and give refer- 
ences. Box 947, Am. Machinist. 
Illinois 


DEMONSTRATORS, A-1, on machine 
tools; state experience, wages and refer- 
ence. Box 950, Am. Machinist. 


TOOL MAKERS, four or five, compe 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Ill. 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and _ helve- 
hammer dies: 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, Il. 


DRAFTSMAN, with experience on form 
tools and milling cutters. Permanent 
yosition with a progressive firm of estab- 
ished reputation. In reply give a clear 
account of experience, together with age, 
nationality and salary expected. Box 
974, Am. Mach. 


ASSISTANT SUPERINTENDENT — A 
Chicago shop, manufacturing light ma- 
chinery, is in need of a young man fami- 
liar with modern shop practice for posi- 
tion as assistant superintendent. are 
opportunity for the right kind of a young 
man, willing to start at a reasonable 
salary. Box 979, Am. Mach. 


GRADUATE MECHANICAL ENGINEER 
with machine-shop experience. Must have 
general knowledge of modern efficiency 
principles pertaining to manufacturing,in- 
cluding the handling of orders, scheduling 
of material and collection of labor costs. 
Must be thoroughly conversant with -% 
eration analysis by the use of stop watch, 
rate-setting, speeds and feeds of tools, 
the use and care of high speed steels. 
Experienced handler of men_ preferred. 


Apply L. V. Estes, Inc., 1834 McCormick 
Bidg., Chicago, Il. 
Massachusetts 


DRAFTSMEN with one or more years 
experience on machinery designing. Ap- 
ply to E. D. Jones & Sons Co., Pittsfield, 
Mass. 

MACHINIST 
work and modern 
cost of production. 
reference and pay required. 
Mach. 


DRAFTSMAN, experienced, one that 
has worked on power-plant installation 
and structural work preferred. Address 
Standard Plunger Elevator Co., Worces- 
ter, Mass. 


FOREMAN—For concern manufactur- 
ing small interchangeable parts in quan- 
tity, foreman to take charge of tocl 
room; must be practical tool maker with 
actual experience on modern machinery; 
able to operate any machine tool. and 
familiar with rapid production under 


with experience on tool 
methods of reducing 
Address, stating age, 
Box 973, Am. 
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piece rate system; steady position to en- 

ergetic man with ability to efficiently 

manage help; in your reply, state age, na- 

tionality, experience, places and periods 

of employment, and salary expected. Ad- 

— “Foreman,” Box 1574, Springfield, 
ass. 


GENERAL FOREMAN—For 
manufacturing small 
parts in quantity, to supervise produc- 
tion in parts manufacturing depart- 
ments; must be practical man with actu- 
al experience on modern machine tools: 


concern 
interchangeable 


able to operate any machine tool, and 
familiar with rapid production under 
piece rate system; steady position to 


energetic party, able to efficiently handle 
men; in your reply, state age, experience, 
places and periods of employment, and 


salary expected. Address “G,” 
Springfield, Mass. ——— 
Michigan 
FOREMAN of erecting floor in plant 
making moderately heavy machinery, 


ae as poseving ee etc.; state ex- 
erience, salary wanted, references. Box 
942, Am. Machinist. 


TOOLMAKERS—A number of experi- 
enced men on jigs and fixtures or on 
sheet-metal drawing, forming and blank- 
ing dies; steadv work. teport to Buick 
Motor Co., Flint, Mich. 


_ CRANE DESIGNING DRAFTSMEN— 
Several, first-class; permanent positions; 
state experience, age, whether married 
or single, salary expected and when can 
report. The Shaw Electric Crane Co., 
Muskegon, Mich. 


New Jersey 


MACHINISTS AND TOOL MAKERS, 
first class. Apply Employment Bureau, 
General Electric Co., Fifth and Sussex 
Sts., Harrison, N. J. 


BLACKSMITH—One who thoroughly 
understands forging, hardening and tem- 
poring: permanent position for right man. 

ox 983, Am. Mach. 


JONES & LAMSON OPERATOR—Man 
competent to set up and operate Jones 
& -Lamson machines; give full partic- 
ulars as to experience, wages and refer- 
ences. Box $87, Am. Machinist. 


_ TOOL DESIGNER, for checking draw- 
ings both in detail and design. Must be 
very accurate, good mathematician and 
conversant with all types of jigs, fixtures, 
punches and dies, etc., for manufacturing 
interchangeable parts. Write, stating 
fully, experience and references, and give 
age and salary desired. Box 977, Am. 
Mach. 
New York 

MACHINISTS accustomed to pump 
work, also three or four erectors accus- 
tomed to the same class of work. Ad- 
dress Pump, care of American Machinist. 


MACHINE OPERATORS, hand screw, 
milling machine hands and boring ma- 


chine Bullard operators. First class 
only. Steady employment to good men. 
F. 1. A. T., Poughkeepsie, N. Y. 


PHOTOGRAPHER - DRAFTSMAN — A 
large manufacturing company in St. 
Louis wants an experienced photograph- 
er, thoroughly familiar with machinery 
subjects and who is also a mechanical 
draftsman; permanent position; salary, 
$75 per month with opportunity for ad- 
vanpeasent. Address P. O. Box 824, New 

ork. 


SALESMAN with good training in me- 
chanical field and qualifications for suc- 
cessful work on the road, to sell presses 
and machinery for sheet metals in un- 
limited territory in this country. Energy 
and reliability essential, good and steady 
40% for ae man. Applcaien should 

re deta experience, etc. Niagar 
Machine & Tool Works. Buffalo, N. Y - 


Ohio 


DIE MAKERS, also metal workers, 
first-class. Apply, stating age, experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio 


YOUNG MAN, technical training, with 
one to two years practical shop experi- 


ence, to engage in efficiency work for 
large manufacturing concern. Box 978, 
Am. Mach. 
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SUPERINTEN DENT—Man 35 'to 40 who 
is a thoroughly good. mechanic, capable 
of handling men, and to actively take 
charge of manufacturing operations, and 
follow orders through factory promptly 
and economically. Ohio Insulator Com- 
pany, Barberton, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 


makers, brass polishers, buffers, finishers, 
millwrights, hammermen and . black- 
smiths, whe wish to increase their op- 


portunities, to register with the free em- 
porate department of the National 

etal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 
OPERATORS, automatic screw ma- 
chine for multiple spindle automatics; 
steady permanent positions. Box 943, 


Am. Machinist. 


ERECTING FOREMAN, experienced on 
machine-tool work; steady work, desir- 
able position; write stating age, experi- 
ence and wages expected. Box 963, Am. 
Machinist. 


MACHINE-TOOL DESIGNER, _first- 
class, experienced on boring mill or 
drill-press work; all applications con- 
fidential; state age, experience, salary, 
ge Colburn Machine Tool Co., Franklin, 

enn. 


DESIGNER, 
automatic machine 
Pittsburgh territory; 
perience in detail, salary 
where now employed; all 
tions strictly confidential. 
Machinist. 


ASSISTANT FOREMAN—By a shop 
near Pittsburgh, a first class mechanic 
as assistant foreman on fine grade of 
work; must understand how to get out 
work rapidly on all kinds of machine 
tools and especially on turret lathes. 
Box 988, Am. Machinist. 


WORKING FOUNDRY FOERMAN, for 
small foundry making iron and brass 
valves; must be able to handle men, fam- 
iliar with molding machines and able to 
get results from Schwartz furnaces, must 
also be up to date on best methods and 
progressive in adapting the same. Box 
972, Am. Mach. 


INSPECTOR who is a good all round 
mechanic for Philadelphia company man- 
ufacturing small brass parts similar to 
»lumbing supply goods. One who has 
Rad shop experience and is capable of 
State 


experienced, for heavy 
tools to work in 
state age, ex- 
expected and 
communica- 
Box 948, Am. 


acting as foreman if necessary. 
age, experience, reference and salary de- 
sired. Box $76, Am. Mach 


MASTER MECHANIC, thoroughly ex- 
rerienced in the maintenance and upkeep 
of coal-handling machinery, power-plant 
equipment, pumps and other machinery, 
incident to a byproduct coke oven in- 
stallation; state age, experience and sal- 
arv desired in first letter; prefer man 
about 40 years old. Box 957, Am. Mach. 


FOREMAN — By a 
facturing electrical wiring devices, a 
capable foreman to take charge of 
machine department; must be acquainted 
with modern methods and have had 
actual experience with power presses; 
good position for one who knows how to 
get results; state experience, age, and 
salary expected. Box 945, Am. Machinist. 

TOOL MAKER Man competent to 
work out tool and other problems inci- 
dent to light manufacturing, wanted by 
a small factory in Eastern Pennsylvania. 
Opportunity for young tool maker of en- 
oreee and stability. Applicants will 
facilitate correspondence by stating ex- 
perence and wages expected, but inter- 
vtew will be required before final ar- 
rangements. Box 982, Am. Mach. 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
tvpe casting and composing machine; 
these operators do so well that we receive 
more applications for paces than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lantson 
Monotype Machine Co., Philadelphia. 


company manu- 





Rhode Island 


TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
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surface grinders and general machinists; 
the very best of working conditions pre- 


vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, hode Island. 
TOOL DESIGNERS—Several A-1, who 


have had long experience in the design- 
ing and drawing of high class jigs and 
fixtures, for the economical and inter- 
changeable production of duplicate parts 
for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 
junior draftsmen need apply. Apply 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


West Virginia 


EXPERIENCED MAN, capable of tak- 
ing charve of machine shop with large 
manufacturing company in sheet metal 
and tinware business; one experienced 
in die making and automatic machinery; 
state present position, experience, salary 
and references. Address “Tin Ware,” 
care of Am. Machinist. 


Wisconsin 
PATTERN MAKERS, first class, in city 


of 35,000 people on high grade work; 
only men who are looking for permanent 








positions need apply: state experience. 
age and cempensation expected. Box 
938, Am. Machinist. 
Positions WANTED 
Canada 
MECHANICAL ENGINEER, 14 years’ 


experience, shop and office, wishes posi- 
tion, preferably in Canada; expert drafts- 
man, estimator and designer; college 
education; at present employed. Box 991, 
Am. Machinist. 


Connecticut 


ASSISTANT SUPERINTENDENT or en- 
gineer in harvesting machinery plant or 
one making similar line; twelve years’ 
experience in shop, drawing room and 
foundry, in executive positions; first 
class designer and organizer of malle- 
able and grey iron foundry methods and 
equipment. Box 998, Am. Machinist. 


GENERAL MANAGER—Position wan- 
ted by man of large experience, with an 
engine or machinery manufacturing con- 
cern who have a good business but the 
returns are not what they should be. I 
can prove my ability to produee a press 
if it is possible. Box 985, Am. Mach. 


Massachusetts 


PAYMASTER of large concern; have 
had twelve years training and am well 
qualified. tox 910, Am. Machinist. 


SUPERINTENDENT, high grade man 
(39), having sound, practical and tech- 
nical training, experience with electric 
elevators, oil and steam engines; now 
with concern employing eighteen hundred 
men manufacturing high grade textile 
machinery; intimate knowledge of best 
shop practice and production methods, 
effective organizer, successful; can pro- 
duce results; salary $3500. Box 993, Am. 
Machinist. 


New Jersey 


FACTORY MANAGER, good mechanic, 
capable of designing equipement, install- 
ing system, standardizing product, and 
getting high quality and low cost pro- 
duction; good record along these lines 
in important positions. Box 931, Am. Ma. 


New York 


MECHANICAL DRAFTSMAN, various 
experience. Box 981, Am. Mach. 


ORGANIZING ENGINEER, young, 


wants responsibility; knows automobile 
design and production from A to Z. Box 
975, Am. Mach. 

SUPERINTENDENT or general fore- 
man of machine shop: practical, with 
good executive ability; salary, $40 per 


week. Box 995, Am. Machinist. 
EXPERIENCED MECHANIC seeks po- 
sition: was connected with a large wood- 
working machinery concern, for years as 
foreman and superintendent; excellent 
references. Box 996, Am. Machinist. 


FOREMAN, thoroughly experienced in 
oxyacetylene welding of all metals, 
brazing, pipe bending, etc.; hustler, able 
to device methods of increasing produc- 
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tion and reducing costs; location not im- 
portant. Box 990, Am. Machinist. 


MACHINIST, with several years’ ex- 
perience, desires position with reputable 
concern, affording an opportunity to 
gain thorough experience as all-round 
machinist and tool maker; technically 
educated; wages secondary to opportun- 
ity. Box 992, Am. Machinist. 


OFFICE MANAGER, 32 years old; ex- 


pert shop accountant, bookkeeper, cost 
Keeper, buyer and salesman; have had 
practical shop and drafting-room ex- 


perience; would possibly consider a posi- 
ulon as salesman; prefer New York City 
or Boston. Box 960, Am. Machinist. 


WHAT opening have you for a well 
educated man, possessing exceptional 
executive ability and good personality? 
Manager one concern seven years, of 
automobile company, and other high 
class positions; one who knows his busi- 
ness and can make good. Box $03, Am. 
Machinist. 


DESIGNING ENGINEER, graduate, age 
34, expert at developing new automatic 
and special machinery for the market at 
low cost or to increase your own shop 
production, also on experimental work, 
fine apparatus, ete.; very successful on 
inventive, original design and producing 
results. Box 997, Am. Mach. 


_ “ACTORY MANAGER OR SUPERIN- 
rTENDENT with large experience in the 
manufacture of sheet metal goods. Now 
making good in responsible position 
seeks a larger field or one of greater fu- 
ture. Practical in drawing and stamping 
dies and designing cost reduction piece 
systems; accustomed to going into fac- 


tory and getting results. Box 986, Am. 
Mach. 
Pennsylvania 
MECHANICAL ENGINEER, 36, mar- 


ried, good designer, experienced in design 
and manufacturing of gas, gasoline and 
oil engines, Diesel engines, gas produc- 
ers, steam engines, general machinery 
and in standardizing of parts, good sys- 
tematizer, desires responsible and per- 
manent position. Box $94, Am. Mach. 


Rhode Island 


FOREMAN PATTERN MAKER, 18 
years experience on cotton machinery, 
punch press, printing prers and machine 
tool patterns; references. Wer 904, Am. 


Tennessee 


ENGINEER OR CHIEF DRAFTSMAN, 
of inventive ability, practical and a good 
Ssystematizer desires osition in auto- 
mobile plant or developing new lines 
Box 984, Am. Mach. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist 


Punch press tools, jigs, 
Taylor-Shantz Co., Rochester, N. 


Patents secured Cc. L. Parker, patent 
attorney, 990 G St., Washington, D. C 


Let us quote you 
chining small brass parts. 
Machinist. 


Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 
Box 267, Am. Machinist. 


Gas turbine problem solved; U. S. A. 
patent for sale; $10,000 and shares; full 
investigation invited. A. Patschke, In- 
genieur, Berlin, Wilmersdorf, Nas- 
sauische-Strasse 27. 


For Sale, on account of changing equip- 
ment, we have for sale several thousand 
i*xl}” standard carriage bolts. Price 
25c. per hundred. Stewart & Clark Mfg 
Co., 1848 Diversey Blvd., Chicago 


fixtures, etc. 


on casting and ma- 
Box 804, Am 


For Sale—One Knowles underwriters’ 
pum" l4-in. steam cylinders, 7%-in. 
water cylinders, 12-in. stroke; in rst- 
class condition; taken out to install a 


larger pump. Address The Brown Cotton 
Gin Co., New London, Conn. 


Small, prosperous machine tool manu- 
facturing company feels that it has out- 
grown its present environment and 
wishes to increase its capital and move 
to better location, preferably Cincinnati, 
Can offer high class investment. Box 989, 
Am. Machinist. 
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~— Talks With Our Readers 


By The Sales Manager 


Along the lines of what we have been saying on this page, 
here’s an item from Printer’s Ink that will interest you:— 


Denver Merchants to Stop Misleading 
Advertising 





The Denver Retail Merchants’ Association has appointed a 
committee to take steps toward the passage of a state law which 
will regulate to an appreciable extent fire, bankrupt and other 
misleading advertisements which have been appearing in local 
newspapers. The new law will be made to include local ad- 
vertisers as well as itinerant vendors. 


“But,” you ask, “what has 
this to do with machine mak- 
ingr”’ 


The answer to that is that ad- 
vertising today is a national— 
even an international—force. 
It has no limits as to trade 
or profession. Its principles 
are the same in all lines and 
those principles stand for 
truth and honesty. 


If the advertiser is so small 
that he believes he can reap a 
profit from dishonest adver- 
tising, then the law is going 
to step in and stop him. 


But there are few advertisers 
these days who need legal re- 


straint— 


And especially is this true in 
your field. 


It isn’t because it’s against 
the law in so many states 
that they don’t make untrue 
claims and statements— 


It’s primarily because they - 
are good business men and 
realize that in advertising 
honesty is not only the best 
policy, but the only possible 
policy that can win. 


And when you get business 
men on that basis you’ve got 
a protection and an assurance 
of the quality-you-want that 
is better than any other forms 
of “‘guarantees’”’ can possibly 


be. 


There are a lot of interesting 
ads in this issue—have you 
looked them over? 


Only reliable products can be 
continuously advertised. 
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Making Automatic Drill Chucks 


There are many interesting tools and 
fixtures used in the manufacture of the 
Wahlstrom automatic drill chuck made 
by. the Wahlstrom Tool Co., Brooklyn, 
N. Y., and which was described on page 


> a 


The chuck itself is made in two sizes, 
known as the %-in. and the 34-in., the 
parts being identical in everything except 
size, so that the fixtures used are prac- 
tically the same in design for each 
model. 

Three chucks of the same size are 
shown in Fig. 1. The one at the left is 
entirely disassembled and the end caps 
have been removed from the other two to 
show the position of the jaws -when 


gripping a No. 33 and a 3-in. drill, re-. 


spectively. From this it will be seen that 
the unusual range of the chuck jaws 
(which is about twice the rise of the cam 
for each jaw) is obtained by means of 
pieces A, back of the jaws proper. As 
the chuck is opened for the admission of 





By Ethan Viall 


Descriptions of the principal 
tools and fixtures used in the 
manufacture of the Wahlstrom 
automatic drill chuck. 

Unusual re-turning mandrels 
for various purposes. Slotting 
out cams in the shells. Simple 
method of automatically milling 
puzzling cam grooves in caps. 
Drilling slots in bodies. Milling 
tangs. An interesting grinding 
chuck. A number of milling fix- 
tures with many novel features. 








MACHINING THE SHELL 


Taking up first the outer sleeve or 
shell; this is made from bar stock in a 
turret lathe, where it is bored out and 
counterbored, turned to size and knurled; 
and the outer end faced, after which it is 





——~-- 


There are three gripping jaws set into 
each mandrel, so that when pressed out- 
ward by a center held in the tailstock, 
the work is firmly clamped in position. 

At B is a mandrel used for holding 
lower caps, to true them on the parting 
tool side. At C is another for truing 
upper caps. This last differs from the 
others in form only, the principle being 
the same in each case. By referring to 
Fig. 3, which shows the first two man- 
drels in detail, the construction will be at 
once understood without further explana- 
tion. This type of chucking mandrel is 
one of the simplest and easiest to operate 
that can be imagined for commercially 
accurate work. 


CUTTING THE CAMS 


The three cam surfaces on the inside 
of the shell, which are used to close the 
chuck jaws onto the drill, are cut in a 
milling machine fitted with a slotting at- 
tachment, as shown in Fig. 4. 





> 























Fic. 1. SEVERAL CHUCKS PARTLY DISASSEMBLED 
To SHOW CONSTRUCTION 


a larger drill, these backing strips travel in 
the direction shown by the arrow, till they 
come to the end of their slot, as shown 
at B, and allow the back of the jaws to 
slide off of them directly onto the cams, 
and when the maximum range of the 
chuck is reached the position of the parts 
is as shown in the chuck at the right of 
the illustration. 

The principal parts of a chuck are an 
outer cam sleeve or shell C; a _ taper 
shank D to which is attached a slotted 
inner sleeve or body E; two end caps F 
and G, the former being placed at the 
shank end and the latter at the drill end; 
three backing pieces H which slide on 
the cams and back the jaws for the fitst 
half of the total opening, and three jaws. 
Each jaw consists of four parts: The 
gripping part or rocker 7, the chan- 
neled piece J in which this rocker fits, 
and two small end pieces used to hold 
the other parts together. In addition to 
these, there is a helical closing spring, 
some dowel pins and three screws. Only 
the more important parts will be noticed 
specifically in this article. 


OF 
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Fic. 3. DETAILS OF Two RE-TURNING 
MANDRELS 





cut off. Since the parting tool will not 
finish the end accurately, this must be 
done in a separate operation in order to 
have it absolutely square with the bore. 
This is done by placing the shell on the 
stub chucking-mandrel shown at A, Fig. 
2, which is held in the spindle of a lathe, 
and then running a tool across the end, 
the shell being finished accurately to 
length at the same time. 


DETAILS OF THE MANDRELS 


The chucking mandrels used for hold- 
ing the shells, as well as for other work 
in this shop, are of an unusual type. 


Fic. 2. CHUCKING MANDRELS FOR RE-TURNING PARTS 
TURRET-LATHE 


PRODUCTS 


The fixture for holding the shell being 
slotted out, is placed on a carriage A, 
which slides on a bed B, so that the master 
cam C, is at all times kept in close con- 
tact with the roller D by means of the 
weighted cord E. The roller, D is set into 
the bracket F, which is bolted to the bed 
of the fixture, so that the carriage is free 
to pass under it. To keep the carriage in 
close contact with the ways, brackets 
like G are screwed to each side, and pre- 
vent any lifting. 

A view of the machine from another 
angle is shown in Fig. 5, and makes clear 
the method of feeding or rotating the 
master cam and shell chuck. On the 
bottom of the master cam is a worm gear 
into which the worm A meshes, This 
worm is on a shaft which may be turned 
either by means of the handwheel B or 
by power from the opposite end. To ob- 
tain the power feed, a ratchet wheel C 
is placed on the end of the wormshaft. 
A dog on the lever D engages the ratchet 
teeth. 

A connecting rod E joins the levers D 
and F, the latter being pulled downward 
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by the spring G as far as the stop H 
will permit on the downward stroke of 
the ram. As the ram rises and the slot- 
ting tool clears the work, the lever F is 
pushed upward, causing the lever D to 
move with it and rotate the ratchet wheel 
the proper amount to move the work for 
the next cut. 

The method of holding the shells in the 
fixture so that they do not spring away 
from the tool on the cut, is worth notic- 
ing. The cams are only cut for about 
two-thirds the length of the shell, so the 
lower end is placed over a locating plug. 
The upper end is held by the plate /, 
which fits snugly over the end to the 

















Fic, 6. MILLING CAM SLOTS 


shoulder. The outer edge of this plate 
is beveled to fit closely inside of the 
three supports J. Three screws K hold 


the plate and shell down securely. The 
plate is slotted where the screws go 
through it, so that by loosening the 


screw and rotating the plate slightly it 
may be easily lifted off. 

During the cutting of the cams, the 
shell is kept filled with oil, and when 
finished the oil is drawn out by means of 
1 large syringe and the next shell placed 
in the fixture, is filled from it. 





IN CAPS 
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MILLING CAM GROOVES IN CAPS 

By examining the cam grooves cut in 
the cap at A, Fig. 6, and then the out- 
line of the master cam B, it will be seen 
that the two are not of the same form. 
To make this clearer, a drawing has been 
made of the groove outlines in the upper 
left-hand corner of the halftone. It will 
be at once seen by the practical shop 
man, that to cut ‘grooves like this auto- 
matically with a master cam of the same 
outline as the groove to be cut, would be 
extremely difficult on account of the 


“hook” at each end of the three cuts. 
All difficulty was overcome by using a 
master cam of conventional design and 
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is milled so as to leave a projection, as 
shown at A, B and C, Fig. 7. Next the 
slots for the jaws are roughed out with 
a drill in the fixture shown. The body is 
placed in the fixture with the small end 
in the indexing spindle and the projection 
between the forks D. The other end of the 
body is held in the spindle E which is 
tightened by means of a screw operated 
by the lever F. The body is indexed for 
the drilling of the three slots by pulling 
out on the handle G, and then turning it 
till the pin will drop into the next hole in 
the face of the disk H. 

The part of the fixture carrying the 
work, is made to slide in the base J, and 








Fic. 5. VIEW OF FEEDING MECHANISM 
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then setting the end mill off center, so 
that the cam rises cause the mill to cut 
in the direction indicated by the line CC, 
as the end of each groove is reached. 
In this easy way Mr. Wahlstrom solved 
what at first promised to be a difficult 
problem. 


DRILLING SLOTS IN BODIES 


The inner sleeve or body of the chuck 
in which the jaws are held, is cut from 
the bar in a turret lathe, after which 
the flange turned near the smaller end, 





Fic. 7. FIXTURE FOR DRILLING SLOTS IN 


BopDIEs 


the bracket J holding the drill bushing is 
bolted to this base, so that the work will 
pass under it. By pulling up on the 
lever K, the slide may be moved back 
and forth to a limited extent. Five holes 
are drilled in the body for each slot and 
the body is properly located under the 
drill for each hole by using the lever K 
to move the slide along, each position for 
a hole being indicated by the marks on 
the plate L. This plate, however, is mere- 
ly to assist in dropping the spacing de- 
vice into position easily. 
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The spacing device consists of two 
teeth on the lower end of the piece M, 
which mesh with the teeth of a short 
With the handle N 


rack in the bed. 
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tooth when the piece A is turned around. 
This gives ample strength to the teeth, 
which would be weak if spaced as closely 
as the drilled holes call for. 
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the head carries a draw-in chuck oper- 
ated by the capstan A, which grips the 
small end of the body. The projection is 
also placed between two small blocks to 
prevent any possible slippage and to 
bring the work into proper indexing posi- 
tion. 

The indexing disk is on the front of the 
head spindle, and is covered by the chip 
guard B. The handle of the index latch 
is shown at C, the other end being cover- 
ed by a part of the same guard that cov- 
ers the index disk. 


MILLING TANGS 


The shanks used in the chucks are 
turned and then the tangs are milled two 
at a time, in the fixture shown in Fig. 
10. This is a continuous milling fixture 
as one end is reloaded while the shanks 
in the opposite end are being milled. The 
fixture itself is simple, consisting of V- 
blocks in which the shanks are laid and 
held down by a strap clamp, as shown at 
A. Heavy sheet-metal stops like B serve 
tc locate the shanks properly. The tangs 
ate cut with a gang of four mills, the 
corners of which are rounded to give the 
tang the proper radius. 


REAMING BODIES AND PINNING SHANKS 


The taper hole in the body into which 
the shank is pressed, cannot be reamed 
accurately enough in the turret lathe for 
practical purposes, so this hole must be 


’ finish-reamed by hand, which is done 











Fic. 9, PROFILING FixTURE FoR Bopy SLoTs 


of this piece next to the handle end of 
the lever K, the first, third and fifth holes 
may be drilled by lifting on the handle K 
and moving the slide along one tooth. 
After these three holes have been drilled, 
the handle N is moved to the position 
shown and the second and fourth holes 
drilled. 

To make the spacing method perfectly 
clear to the reader, Fig. 8, is shown. From 
this it will be seen that the two teeth in 
part A are set far encugh on one side 
to alter the slide the space of one-half a 
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MILLING OUT THE SLOTS 

The slots that have been roughed out 
in the bodies, as just shown, are milled 
or profiled out, using the fixture shown 
in Fig. 9. The slots are milled with 
straight ends and sides and very small 
radius at the corners using a small end 
mill. For this reason the mil'ing opera- 
tion is really a profiling one, as the miller 
table is fed to stops in the various di- 
rections. 

The tail center in this fixture works 
like the one on the drilling fixture, but 


10. TANG-MILLING FIXTURE 


using the reamer and jig shown at A 
and B, Fig. 11. The small end of the 
body is set into a counterbored hole in 
the block C, with the projection in the 
slot D. The opposite end of the body is 
held in the counterbored hole in the block 
E, whicn is made to slide im the guides 
F and G as shown. ‘ 

Both of these hardened blocks have ac- 
curately grourd holes in them to guide 
the pilot and shank of the reamer, which 
is run in as far as the stop collars H 
will allow. These stop collars are made 








714 


adjustable to allow for resharpening the 
reamer. 

After the body has been finish-reamed 
as described, the shank is pressed in and 
the pin hole is drilled in the jig shown 
at the left. The body and shank are 
rolled into the jig under the drill bushing 
A, being located by means of the flange 
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MAKING BACKING PIECES 


The steel pieces that are placed just 
back of the channeled pieces of the jaws, 
three in a chuck, are bored out and 
turned in solid collars in a turret lathe, 
after which the collars are placed four 
at a time on the mandrel, shown in Fig. 
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the end disk E, is tightened by screwing 
on the nut F. 


GRINDING THE PIECES 


After the backing pieces have been 
hardened and drawn, they are placed in 
the type of chuck shown in Fig. 13, and 
the inside ground. The two chucks shown 
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11. BODY-REAMING AND PIN-HOLE DRILLING JIGS 


FIG. 


12. MANDREL USED FOR MAKING BACKING BLANKS 























Fic. 
INTERNAL GRINDING 








Fic. 


B, the shouldered parts of the body but- 
ting against finished parts of the jig. The 
hook-clamp C is then pressed down, 
locking the body in place. The pin D on 
which this clamp swings, is set low 
enoveh to overcome the tendency of the 
clamp to fly up while drilling the hole. 





13. CHUCKS FOR HOLDING BACKING PIECES FOR 





15, MILLING BACK OF JAW-BACK STRIPS 


Fic. 


14. FixturE Usep WHEN CHANNELING 


Jaw BAcks 
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12, and split into pieces like those shown 
at A. 

The mandrel is used in a dividing head, 
but the slots in the mandrel are used to 
determine the spacing. ‘The slotted spac- 
ing disks B, C and D serve to clamp the 
collars to be split, firmly in place, when 





Fic. 16. JAw-strip DivipING FIXTURE 


are identical, except that they are made 


_to hold different sizes. 


The backing strips are made radial on 
one side, but on the other side the bevel 
is quite pronounced, and this fact is taken 
advantage of in holding the pieces for 
grinding. Each block like A, has two pins 
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set into it, which project into the inside 
of the chuck. These two pins are flat on 
one side and dovetailed on the other, and 
a coil spring is used to press the blocks 
and pins outward. This is also aug- 
mented by centrifugal force when the 
chuck is running. 

By pressing two of the blocks A, in 


AMERICAN MACHINIST 

with the fingers, a strip may be easily 
slipped in between the four pins inside, 
and when the blocks are released they 
spring outward and grip the strip firmly. 
Only one block need be pressed in in 
order to insert the next strip and so on, 
till the chuck is filled. The large chuck 
holds 13 pieces when full and the small 
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one 11. After the inside has been ground 
in one of these chucks, the strips are 
held on a special mandrel and the out- 
side ground. 


MILLING JAW BACKS 


The channeled pieces, or jaw backs, 
in which the rockers work, are made from 
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17. REVERSIBLE END-ROUNDING FIXTURE 














Fic. 19. UNUSUAL DRILLING Jic 




















Fic. 20. Jic wiTH Work REMOVED 


Fic. 18. CLAMPING PART REMOVED FROM Bopby 


strips and then cut to length. The strips 
are first cut from bars of tool steel with 
a hacksaw, and then they are placed two 
at a time in the fixture shown in Fig. 14, 
and the channels milled .out. 

In placing strips in this fixture, one is 
first laid on two hardened end pieces A 
and B, which raise it above the body of 
the fixture. The end is butted against 
the stop C which takes the thrust of the 
cut during the milling process. Another 
piece is similarly placed on the opposite 
side, and then the screws D and E are 
tightened, which tighten the clamps FF 
and GG respectively. Next the eccentric 
stops H and / are turned enough with 
the fingers, to firmly contact with the 
sides of their respective strips without 
springing them any. The clamps J and 
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Fic. 21. RocKer FACE-ROUNDING FIXTURE 


’ Fic. 22. Two RocKER-sTriP Divipinc FIxTURES 
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K are now tightened, clamping the strips 
firmly against the eccentrics. Spring- 
backed support pins, one of which is 
shown at L, are now locked by means of 
the thumb-screws M and WN, and the 
pieces are ready for milling. 
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fitting into the channels between them, 
as shown at A. The clamping screws, 
operated by the handles B, are so ar- 
ranged that each screw will clamp 16 
pieces at once, or 32 in the fixture. 
The way this is done is to connect two 
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rounded by running two formed mills 
over them lengthwise of the fixture, the 
eccentric clamp K is loosened by turning 
the handle L, which lets the latch M drop 
back, when the whole clamping part of 
the fixture may be lifted off, as shown 
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Fic. 24. FixTuRE FOR ROUNDING ENDS OF RocKER FACES 


After these strips have been channeled, 
they are placed four at a time in the fix. 
ture shown in Fig. 15, and the sides 
milled and the backs rounded with a 
gang of cutters. In this fixture the chan- 
neled pieces are laid on V-shaped strips 
against a stop, and are clamped by means 
of the thumb-screws which force the 
clamps against the ends. No other clamp- 
ing is needed, as the action of the mills 
serves to force the pieces down onto the 
V’s. A gage, used to determine the ac- 
curacy of the milling on the back in re- 
lation to the channel, is shown at A. 


CuTTING UP THE STRIPS 


Four strips are cut into 24 pieces in the 
fixture shown in Fig. 16. The strips are 
located over V-guides against stops at A, 
used to take the thrust. Twelve clamps 
like B are tightened by the three screws 
C. The way this is done is as follows: 
The stem of each T-clamp is connected 
by a short bar to the one opposite on the 
other row, the body of the fixture being 
slotted as at D, for this purpose. 

The cross-pieces E under each screw 
head, rest on two of these bars, so that 
as each screw is screwed down two bars 
are depressed, carrying four clamps with 
them, and as each clamp has two con- 
tacts with the bar. each screw is holding 
down eight pieces when the strips have 
been sawed. Springs under each clamp 
force them up when the screws are loos- 
ened, so that the pieces are easily re- 
moved, or other strips inserted. 


MILLING THE ENDS 


Both ends of the pieces cut in the 
fixture just described, are rounded in the 
fixture shown in Fig. 17 so that they will 
fit into the slots milled in the bodies. The 
pieces to be milled are clamped into the 
fixture in pairs with a double V-piece 


cross-pieces like C and D on opposite 
sides of the fixture, by means of the 
screw, so that tightening the screw will 
draw the two cross-pieces toward each 
other. Each one of these cross-pieces 
has floating jaws like E and F set into 
each end. These jaws are beveled on 
the ends, so that when they are moved in 
by tightening the screw, they force the 
pieces to be milled over against stops 
like G and H. ° 

In order that the pieces to be milled 
are certain of resting flat against the cen- 
ter piece 7 of the fixture, before the 
clamping action takes place, a floating 
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Fic. 23. DETAILS OF ROCKER-SAWING 
FIXTURE 





cross-piece J is set into the end of each 
jaw. The cross-piece is held in the jaw 
by a pin that works in slots cut length- 
wise of the jaw and is forced outward by 
a coil spring. The piece is so arranged 
that it will press the pieces:'to be milled 
back flat against the center piece of the 
fixture and firmly hold them there while 
the jaws move in and clamp them. 
After the 32 pieces have had the ends 


Fic, 25. ROCKER STRADDLE-MILLING FIXTURE 


in Fig. 18. The cramping fixture may 
now be turned over and set into the base 
and clamped in place, with the other ends 
of the jaw backs upward. 

Of course, when using this device, the 
clamping fixture is not lifted off of the 
base, but is simply turned end for end 
and clamped, one end being allowed to 
slide along the hardened center guide. 
The two parts of the fixture are made to 
register accurately by means of tongues 
on each side of the clamping part, which 
fit a groove A in the body. The pins B 
in the base, are used simply to keep the 
clamping members from being twisted out 
of parallel when turning the clamping 


screws. syane 


DRILLING JAw BACKS 

A small hole is drilled in the sides of 
jaw-backs in the jig shown in Fig. 19. 
The action of which will be more clearly 
understood by referring to Fig. 20. 

The channeled jaw-back is placed on 
the V-blocks A between the pins B, and 
then the spring-actuared lever C is al- 
lowed to rise and press against it. This 
clamps the piece firmly in place, in spite 
of the average mechanic’s idea that pres- 
sure from above on the piece to be 
drilled, would depress the lever and let 
the piece slip off. The reason that this 
does not occur, is that the lever C is 
held by the pin D, which is exactly oppo- 
site the apex of the V-block, so that the 
pressure of the piece to be drilled against 
the part E is outward and not downward, 
though the slope of the V makes it look 
that way. The bracket F that holds the 
drill bushing, is hinged so that it may 
be swung upward to facilitate the inser- 
tion and removal of the work. 


MAKING JAw ROCKERS 


The triangular strips from which the 
jaw rockers are made, are set six at a 
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time, in the V-grooves of the fixture 
shown in Fig. 21 and the backs rounded. 
These backs are really the jaw faces or 
gripping surfaces. Three clamps hold 
the strips in the fixture, by simply forc- 
ing them against stops at the opposite 
ends, which is all that is necessary since 
the action of the mills tends to force the 
work downward. 


CuTTING UP THE STRIPS 


The milled strips are placed in the fix- 
tures shown in Fig. 22 to be sawed into 
jaw lengths. The fixture at the right is 
used for sawing up the larger strips and 
will be described first. Three strips 
placed together, so as to form a triangle, 
are slipped under each end of each row of 
clamps or 12 strips in all, placed as 
shown by the short pieces at A and B. 

The 12 clamps are tightened down by 
means of three screws in the center chan- 
nel, which work exactly the same as 
those shown in Fig. 16. With this fix- 
ture and a gang of seven saws, 72 rocker 
blanks are cut at one setting. 

The fixture shown at the left, used for 
the smaller rockers, will cut more pieces 
with less travel of the miller table. 
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Twenty strips are laid on C against the 
stop D, the triangular pieces being laid 
alternate sides up. The slotted top E, 
is then lowered and clamped in place 
with the thumb-screw F. The slotted 
clamp G is next tightened onto the strips 
by turning the screw H. A gang of nine 
saws is then run through, cutting the 20 
strips into blanks for 160 rockers. 

In order to make the construction of 
this fixture perfectly clear, the details are 
shown in Fig. 23. Here the ingenious 
method of locking the top clamp with a 
minimum movement of the thumb-screw 
is plainly illustrated at A. As will be 
seen, when the top clamp is down, the 
triangular pieces will adjust themselves 
to the space between the top clamp and 
the body of the fixture, as the clamp 5 
is forced inward against them. 

The ends of the rocker blanks are 
rounded in a fixture similar to the -one 
used for holding the jaw backs, then 
the ends of the gripping surfaces are 
rounded off while they are held 24 at a 
time in the fixture shown in Fig. 24, us- 
ing two radius mills. The tightening of 
each screw like A, locks 8 pieces in place. 
Each cross-piece on the clamping. screw 
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has a floating piece on each end which 
contacts with two rocker blanks, so that 
the clamping mechanism automatically 
makes allowance for any slight uneven- 
ness in the blanks. 

The next operation is to counterbore a 
small circular groove in each end of the 
blank, which is done with a sort of small 
hollow mill, used in a drill press. The 
rockers are then clamped, 20 at a time, 
in the fixture shown in Fig. 25, and the 
ends of the back of the rocker, just above 
the counterbored groove, are straddle- 
milled to exact length. 

Again, the use of one screw to clamp 
several pieces is shown, as each one in 
this fixture secures four pieces in place. 
As can be seen, the pieces are slipped in 
as shown at A and B, as far as the stop 
pins C and D will allow. Then when 
the screw E is tightened, the clamp F 
is forced downward, crowding the rock- 
ers against the fixed stops G. This 
clamping arrangement besides being 
quick, also gives a certain amount of 
float to the clamps. Steel gage pieces are 
doweled and screwed to the fixture at H 
and J for the purpose of setting the mill- 
ing cutters. 











Methods ina British Worm Gear Plant 


At present the only firm in Great 
Britain to specialize both in the produc- 
tion of worm gearing and in the manu- 
facture of gear-generating machines is 
H. Wallwork & Co., Ltd., Manchester. 
Worm drives of the totally inclosed type 
with self-contained casing, journal and 
thrust bearings and oil bath, have been 
standardized by this firm in 22 sizes, with 
the parts in stock ready for assembling. 
To illustrate the range: Worm drives 
have been supplied from yy hp. up to 
some rolling-mill drives now in hand, to 
transmit 550 hp. continuously, with 3000 
hp. overload. From the point of view of 
commerce a remarkable gear produced 
was designed to transmit 2% hp. with a 
tatio of 3500 to 1. 

The standard practices of this firm 
may be mentioned as follows: Spur- 
gear reductions are not to exceed 4 to 
1; tooth angle of worm and spur-gear 
teeth Brown & Sharpe standard, except- 
ing in the case of automobile worm drives 
where the standard included angle is 45 
deg., and for maximum efficiency the 
spiral angle of the worm should lie be- 
tween 30 and 50 deg. The efficiency of 
a reversed drive, that is, where the worm 
drives the wheel, is, according to the 
firm’s experience, equal to that of the 
regular drive. This is used in the spe- 
cial test sets, described later. 


METHOD OF HOBBING 


Wormwheels are either hobbed or gen- 
erated with a single tool, always with a 
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Hobbing and generating teeth 
as practiced by a British manu- 
facturer of gear-cutting ma- 
chinery. 


A testing apparatus for gear 
drives to determine efficiency, 
load and temperature of running. 











tangential feed and never on the old sys- 
tem where the blank is fed into the hob or 
vice versa. A special case-hardening steel 
is used for the worms and a hard phos- 
phor-bronze for the wormwheels. Fre- 
quently the worm itself is hobbed, a sys- 
tem having considerable advantages when 
large numbers are required, the dividing 
being entirely automatic and the labor 
costs being thus largely reduced. The 
hob employed has a special curved gen- 
erated tooth to produce a straight-sided 
tooth. 

An average automobile worm is hobbed 
in from 1 to 1% hours and may be fin- 
ished, if desired, in one cut. An average 
wormwheel is hobbed in 34 to 1 hour. 
When a large number of wheels are to 
be cut, two hobs are used—roughing and 
master. The latter, when dull, is ground 
and used as a roughing hob, a new master 
hob being employed for finishing. The 
firm guarantees efficiencies of 95 per 


cent., both for automobile worm gears 
and regular worm reducing gears for all 
classes of engineering work. The latter 
are produced under a guaranteed tem- 
perature rise. 


NoveL METHOD OF COOLING FoR Drives 


To insure that the temperature rise 
shall not be excessive, in certain of their 
worm reduction gears the firm uses a 
radiator of the motor-car type, with natu- 
ral air circulation outside, as an auxiliary 
to the heat-dissipating surface provided 
by the ordinary casing. 

The temperature rise in Fahrenheit de- 
grees for ordinary worm gearing is found 
to be 200 x watts lost in friction, etc., 
divided by the number of square inches 
exposed to the air. The multiplier was 
determined as a result of a number of 
experiments on standard Wallwork worm 
gears of various sizes. The tempera- 
ture rise is that of the oil in the casing. 
The radiator, through which this oil is 
forced, is relatively half as efficient as 
the firm’s ordinary casing, that is, by it- 
self its area would be twice that of the 
gear casing for the same temperature 
rise. 

The radiator is found of special serv- 
ice in connection with small-ratio, high- 
speed gears. Being of low ratio the 
gears may be small, with similar casing, 
the heat-dissipating area of which will 
consequently be small, Again, while the 
tooth pressure may be quite moderate, 
as the speed is high the power trans. 
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mitted may also be high, and excessive TESTING OF EFFICIENCY DRIVES on all standard sizes of gear. Electrical 
temperature rise does not necessarily im- A special test bed, Fig. 1, is arranged driving and loading are employed with, 
ply low efficiency. for efficiency, load and temperature tests if necessary, a transmission dynamom- 


eter A, which forms a flexible coupling. 
The gear then would consist of a motor 
driving the gear B under test, this, 
through the dynamometer on its low- 
speed shaft, driving a special test gear 
C, thus raising the speed once more, so 
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HHAHAAHAH that the second gear drives a dynamo D 
InN AAANnnAAN ? 
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Ju Ly HHHHH Ly In this way the well-known Hopkinson 


test for efficiency can be employed, the 
| HHH | agagege PLL U ’ aes motor E taking current from the mains 

Littitiiiiitiiiii tii atten rd and the dynamo generating to suit; the 
| power taken from the supply being equal 
to the loss in the system only. Thus a 
100-hp. gear can be tested under full 
load while taking, say, but 25 hp. from 
the mains. 

The control switchboard F has three 
panels, one for efficiency tests, a second 
for excitation and for field rheostat regu- 
lation and a third for ordinary load runs. 
Where the transmission dynamometer is 
not used the motor may be coupled to 
the gear under test, this again being 
coupled by its low-speed shaft to the 
corresponding shaft of an exactly similar 
gear which, being run backward, is in 
turn direct-coupled to a dynamo. 

With the efficiency of the two elec- 
trical machines known, the input to motor 
and output from dynamo can be measured 
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having been started at full speed, the 

Fic. 1. ARRANGEMENT OF TESTING APPARATUS dynamo is excited and switched into 
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Fic. 2 Two OPERATIONS ON GEAR-HOBBING MACHINES Fic. 3 
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parallel with it, and the load can be 
rapidly adjusted by means of field regu- 
lation. Besides the rheostats for motor 
and dynamo fields, the second panel is 
equipped with a low-reading ammeter and 
a double-scale voltmeter reading from 5 
to 600 volts for excitation measurement. 

If the roundabout, or Hopkinson, test 
is inconvenient the dynamo switch, in- 
stead of paralleling with the motor, can 
be thrown over, connecting the dynamo 
to a set of regulating resistances. A spe- 
cial slow-speed dynamo forms part of 
the test-bed equipment and is employed 
coupled direct to the wormwheel shaft of 
the gear under test, no second gear be- 
ing needed. The input and output can 
be measured as before. Where, however, 
the wormwheel speed is too low, or where 
two similar gears are not available, the 
combined mechanical spring dynamom- 
eter and test-gear, etc., is employed as 
already described. 

The load being applied, the springs of 
the dynamometer extend by an amount 
which is measured by the differential gear 
calibrated for torque at a given radius, 
and this, multiplied by the velocity, will 
give the power transmitted by the gear 
under test. The dynamometer measures 
the power taken from the gear tested and 
put into the test gear. 

A third panel is used for running one 
or more gears under load, and this is 
the test usual before dispatch when effi- 
ciency readings are not wanted. The 
panel carries a starting and speed-regu- 
lating controller and also a mercury-cup 
regulator connected to a series of wire 
resistances which, with a circulating wa- 
ter resistance, comprise the main resist- 
ance for the load tests. For a fairly 
long, heavy load test the switchboard is 
arranged for driving the motor from the 
supply mains and the dynamo is con- 
nected so as to supply power or lighting 
in the works machine shops. 

The slow-speed generator mentioned 
has slip rings so that two- or three-phase 
alternating current can be obtained. Such 
motors, coupled to gears, can be tested 
before dispatch. The test bed has dead- 
beat shunt instruments, both for alter- 
nating and direct current, of a type un- 
affected by stray fields or such vibration 
as is inseparable from test bed running. 


GEAR HOBBING MACHINES 


For the production of these worm gears 
the firm supplies both gear hobbers and 
wormwheel machines, the first being 
available in five sizes, to deal with wheels 
up to 6 ft. in diameter, and the worm- 
wheel generators in three sizes, for 
wheels up to 5 ft. in diameter. The firm 
has in use a machine of the latter type 
to cut wheels up to 11 ft. in diameter. 
The hobbers are shown in Figs. 2 and 3 
and the type needs no description. No 
bevel gear is employed in the design, 
the whole of the drive being by spurs or 
worms for quietness. Usually a three- 
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speed cone pulley is employed which, 
with a two-speed countershaft, gives six 
speeds in geometrical progression. 

The hob spindle can be quickly set in 
position by friction gear and has a posi- 
tive trip, the saddle operating a rod 
which releases a spring, this in turn 
throwing out the driving clutch. For 
setting the swivel head for the hob a 
scale and vernier are supplied. The table 
carriage also has a trip motion, the depth 
of tooth cut being read on a micrometer. 
Generally 0.007 in. is allowed for the 
operation of the trip gear. 

The drive to the worktable is from 
the main driving shaft through dividing 
change wheels at the end of the ma- 
chine to a wormshaft. This gear is car- 
ried in a cradle so that the worm can be 
rocked into deeper mesh as wear occurs. 
The drive from the cone pulley to the 
vertical feed gear is through two worm 
gears and a single train of spur gear. 
Hand levers control the trip motion for 
the hob travel and the horizontal feed of 
the table. 

A scale let into the slide of the vertical 
head insures the return of the saddle to 
the correct position, without measure- 
ment. The work arbors have a taper at 
the lower end and are secured by a draw- 
bolt which is accessible through an open- 
ing in the side of the bed. As with the 
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wormwheel machine, only two sets of 
change gears are employed, namely, in- 
dexing and feeding. 








Tests of the Vauclain Drill 


In Vol. 35, part 2, page 707, was il- 
lustrated and described a new form of 
twist drill, the invention of A. C. Vau- 
clain, of Philadelphia, Penn. In a paper 
in the November Journal of the Amer- 
ican Society of Mechanical Engineers, 
Mr. Vauclain and Henry V. Willie show 
this drill and give the results of compar- 
ative tests with regular-type twist drills. 

Three of these drills, taken from the 
paper, are shown in Fig. 1, and Fig. 2, 
from the same source, gives a diagram 
of their cross-section with the various 
proportions. It will be noted that the 
chisel point is eliminated without central 
thinning of the drill and without weaken- 
ing the cutting edges. 


FEATURES AND ADVANTAGES 


The authors claim the six following im- 
portant features in this design, and state 
that six advantages are secured: Es- 
sential central thickness is secured. Cut- 
ting edges are properly supported at all 
points. Chisel point, with its unfavor- 
able lip angles, is eliminated without 
weakening drill or cutting edges. Cut- 


























Kind Feed | Inches | Total (Compare! Condition 
of Fa Speed | __per Holes Inches to of Drill See 
Test Drill ev. |R.p.m.| Min | Drilled Test Test After Test Note 
| | — Dew — —— _ = -_ — 
1 | Regular | 0.009 | 300 2.70 | 1 | 3.875 6 O. K. 
2 Regular | 0.0145) 300 4.35 | 1 | 3.875 7 0. K 
3 Regular | 0.020 300 6.00 1 | 3.875 8 O.K A 
4 Regular 0.030 300 9.00 1 3.875 9 Oo. K 
5 Regular 0.050 300 15.00 0 0.— 10 Broke—see note 
6 | Vauclain | 0.009 | 300 2.70 1 | 3.875 1 O. K 
7 Vauclain | 0.0145) 300 4.35 1 | 3.875 2 Oo. K 
8 Vauclain | 0.020 | 300 6.00 1 3.875 3 0. K B 
9 Vauclain | 0.030 | 300 9.00 1 3.875 4 0. K 
10 Vauclain 0.050 | 300 15.00 1 3.875 5 OK see note 
11 Regular | 0.009 | 170 | 1.53 1 | 3.875 16 Oo. K 
12 Regular | 0.0145) 170 2.465 1 3.875 17 O. K 
13 Regular | 0.020 170 3.40 1 3.875 18 O.K Cc 
14 Regular | 0.030 170 5.10 1 3.875 19 Oo. K 
15 Regular | 0.050 | 170 8.50 | see note; 1.000 20 note Broke—see note 
| 
16 | Vauclain | 0.009 | 170 1.53 1 3.075, ll 0. K 
17 Vauclain | 0.145 | 170 2.465 1 | 8.875 12 oO. K 
18 | Vauclain | 0.020 | 170 | 3.40 1 | 3.875| 13 0. K | D 
19 Vauclain | 0.030 | 170 5.10 1 | 3.875 14 oO. K 
20 Vauclain | 0.050 | 170 8.50 1 | 3.875 15 O. K.—see note 
21 Regular | 0.009 170 1.53 3.875 26 O.K 
22 Regular 0.145 170 2.465 1 3.875 27 Oo. K 
23 Regular | 0.020 170 | 3.40 1 3.875 28 Oo. K _ Ez 
24 Regular 0.030 170 | 5.10 3.875 29 Broke emerging 
25 Regular 0.050 170 | 8.50 30-31-32 
| | 
26 Vauclain | 0.009 170 1.53 1 21 Oo. K 
27 | Vauclain | 0.0145) 170 2.465 1 22 0. K 
28 Vauclain | 0.020 170 3.40 1 23 0. K 
29 Vauclain 0.030 | 170 5.10 1 _ see 24 O. K » 
30 | Vauclain | 0.050 | 170 | 8.50 i note 25 0. K ‘he 
31 Vauclain | 0.050 208 10.40 | 1 25 ©. K. } 
32 | Vauclain | 0.050 245 12.25 see note 1.000 25 Broke—see note | 
A. The drill broke after the point had penetrated to j] in. diameter, broke into many pieces; split. 
The torque is practically proportional to the square of the diamater, hence, since A broke when the point 
had penetra to only j in. Semetee, B showed 170 per cent the strength of A 


. The drill was permitted to emerge from the work without knocking out the feed; a slight crack in one 
cutting edge developed after drilling at the rate of 15 in. per min. and emerging 


. The drill broke into many pieces after penetrating 1 in. in the last hole 


in. per min. split. 


Drilling at the rate of 8.50 


D. Since no heavier feeds were obtainable in the machine this drill was afterward run at 208 r.p.m. 
and 0.050 feed and broke only whem emerging from the bottom of the hole; drilling at the rate of 10.40 in 


per min. and emerging. 


Taking into canalineation that D emerged and C did not, the difference in strength 


is much greater than that indicated by the difference in inches per minute 


F. In order to get an actual com 
allowed to emerge from the work. It 
The drill broke torsionally and did not split 


TABLE I. 


rison with C, which broke at 1 inch penetration, this drill was not 
roke drilling at the rate of 12.25 in. per min.; after penetrating 1 in 


STRENGTH COMPARISONS OF VAUCLAIN AND ORDINARY TWIST DRILLS 
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ting edges pass through axis of motion. 
There are only two cutting edges. Ag- 
gregate length of cutting edges is re- 
duced to minimum. 

As a result of these features, the fol- 
lowing advantages are secured: In- 
creased strength and reduced liability 
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resistance to penetration is reduced. Bet- 
ter holes are produced and afterwork of 
reaming is less. 


COMPARATIVE TESTS 


A series of tests was made to com- 
pare these drills with ordinary twist 

















Fic. 1, THREE VAUCLAIN DRILLS 














Kind | Feed | ; | Inches a 

of r | Speed |_ per oles 
Test Drill | Rev. |R.p.m.| Min. | Drilled 
33 Regular | 0.009 300 | 2.70 42 
34 | Vauclain | 0.020 208 | 4.16 42 
35 | Regular | 0.020 300 | 6.00 21 
36 Vauclain | 0.030 | 208 | 6.24 | 21 
37 | Regular | 0.020 | 300 6.00 | 6 
38 | Vauclain | 0.030 | 208 | 6.24 | 26 
39 | Vauclain | 0.030 | 208 | 6.24 35 
40 Vauclain | 0.0145} 208 | 3.02 20 
41 | Regular | 0.009 208 1.87 20 
42 | Regular | 0.009 | 300 | 2.70 il 
43 Vauclain | 0.0145) 245 | 3.55 11 
44 Regular 0.009 300 | 2.70 10 
45 Vauclain | 0.0145) 245 3.55 | 10 
46 Vauclain | 0.020 | 245 4.90 | 5 
47 | Regular | 0.0145) 245 3.55 | 5 
48 Regular | 0.0145) 300 4.35 10 
49 | Vauclain | 0.020 300 6.00 10 
50 Regular 0.020 | 300 6.00 25 
51 Vauclain | 0.020 | 300 6.00 | 39 
52 | Vauelain | 0.020 300 6.00 10 














Total (Compare Condition 
Inches | to | of Drill See 
Drilled Test After Test Note 
162.75 34 Cutting edges worn A 
| 162.75 33 Cutting edges worn j 
| 81.37 36 Cutting edges burned |—B 
| 81.37 35 Cutting edges O. K 
| 23.25 38-39 Badly burned 
| 
105.75 37 Cutting edges O. K. Cc 
135.12 37 See note D 
OE ). K. 
| 40 O. K. 
43 O. K. 
42 O. K. 
45 O. K. 
44 O. K. 
47 O. K. 
46 O. K. 
49-52 | O. K. 
48 O. K. | 
51 Burned corners B 
50 Burned corners E 
48 O. K. 





A. Cutting edges of Vauclain drill less worn than regular drill. 


B. Chisel point also burned 


C. Broke in 26th hole by running into another hole. : : 
D. Spindle of machine ran hot, causing “jumping” of speed, and cutting edges; broken by resulting 





























shocks Yrill at one period stood still, but did not fracture except at cutting edges 
). Point O. K 
TABLE 2. ENDURANCE COMPARISONS OF VAUCLAIN AND ORDINARY TWIST DRILLS 
Feed | Speed, In. Hp. Per Cent 
Test Kind per Rev. | R.p.m, per Min. Expended Saving 
53 Regular 0.00599 300 1.797 10.86 Dae 
54 Regular 0.02 87 1.74 10.30 Y 
55 Vauclain 0.02 87 1.74 5.03 51.2 
56 Vauclain 0.00599 300 1.797 4.73. | 56.4 
} 
TABLE 3. POWER COMPARISONS OF VAUCLAIN AND ORDINARY TWIST DRILLS 
to splitting. It is adapted to heavy feeds, drills. The results are given in Tables 1, 
the most economical method of cutting 2 and 3. To secure uniform conditions 


metal. Productive capacity is increased. 
Horsepower consumption per unit of 
metal removed is reduced. Life of drill 


is increased and frequency of grinding 
is less. 


Distress to machine is less and 


care was taken to have the quality of the 
drill steel, the heat treatment and tem- 
pering the same. The material drilled 
was tough forging steel, 0.45 carbon. The 
size of drill was 1, in. The tables show 
















Vol. 37, No. 18 








Circumference of drill 
diameter of dril! 
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XY, Indicates cutting edges 
Fic. 2. TyPicAL CROSS-SECTION AND No- 
TATION OF VAUCLAIN DRILL 
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the horsepower saving, and _ relative 
strength and endurance of the Vauclain 
drills. 








The Dissatisfied Mechanic 
By H, H. CHARLES 


There is one subject which is very sel- 
dom discussed in machine trade journals. 
That is, the dislike the majority of ma- 
chinists have for the machine trade, those 
perpetual kickers who are always kicking 
and wishing they had been farmers; 
anything but a machinist. They are to be 
found in every shop. Why are they dis- 
satisfied? Because they see the farmer 
out in his big touring car while his hired 
men do the work. They don’t see the 
farmer who has to walk, so they think 
farming is a life of enjoyment. 

Now why are there successful farmers 
and unsuccessful farmers? For the same 
reason there are the same classes in the 
shops. The successful farmer knows, be- 
cause he makes it part of his work, to 
find out all the things from books and 
journals, etc., that apply to his work. 

You will find the same kind of kickers 
on the farm that you find in the machine 
shop. He is the farmer who does not 
study along the lines of farming, hence 
he is unsuccessful. That is the way it is 
with this class of machinists. They 
couldn’t tell you what p*osphor bronze is 
composed of or the difference between 
gray iron and white iron, or which is the 
best for general use, because they do 
not have time to find out; too busy 
kicking. 

The kicker says: “Why should I know 
which is the best material for construc- 
tion? That is up to the designers.” 

So the successful mechanic is the one 
who would make the successful farmer. 
There is a demand for foremen, superin- 
tendents, managers and other executives 
of the right kind, but they must be men 
up to the minute. 
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Bore Increase by Centrifugal Stress’ 


Recent advances in high-speed steam 
turbines and the apparatus driven by 
them have opened up a great many new 
problems. One of these is the fact that, 
under certain circumstances, unless 
proper precautions are taken, a high-speed 
turbine wheel, or the like, expands at the 
hub a sufficient amount to cause an ap- 
preciable increase in the bore, so as to 
make the wheel slightly loose upon the 
shaft and capable of pounding back and 
forth. This pounding causes a mechan- 
ical increase of the looseness, so that 
the machine soon gives evidence of dis- 
tress. 

The first one to direct attention to this 
problem, to suggest means of investigat- 
ing it, and to offer a solution, was Rich- 
ard H. Rice, chief engineer of the Lynn 
works’ turbine department of the General 
Electric Co. The present paper gives an 
account of work on the problem done 
under the general direction of Mr. Rice 
by various members of his department. 


COMPUTATION OF INCREASE OF BORE OF A 
RoTATING WHEEL 


It is the purpose first to give a general 
account of the methods of computing 
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Fic. 1, Bore INCREASE OF ROTATING DISK 
stresses in circular bodies. When there 
is rotation this becomes a very intricate 
subject and details and formulas must be 
sought in works especially devoted to it. 

It is assumed that the disk is thin, 
that is, that the thickness is negligible 
compared with its diameter. Then con- 
ditions are the same at all points on a 
line parallel to the axis. This is not 
strictly true, as the central part of a hub 
is strained differently from the ends. 
However, in most cases this effect is 
slight. 

At each radius in the disk there are 
two stresses, one in the radial direction 
denoted by Sr and one in the tangential 
direction denoted by Si. If we consider 
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By S. A. Moss 








Determination of the stresses 
in a revolving thin disk. 


The formula derived to obtain 
the increase of bore caused by 
centrifugal stress. 


Experimental means to verify 
this formula. 








*Presented at the Boston meeting of 
the American Society of Mechanical En- 
gineers. 


the effect of these stresses on the metal 
of a thin ring at the interior of the disk, 
we find. the circumference of the ring to 
‘be increased mainly by virtue of the tan- 
gential stress, and the thickness mainly 
by the radial stress. 

When a metal is extended in one direc- 
tion by a stress there is a shrinkage in 
a direction at right angles, the ratio 
of the deformations being called “Pois- 
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000 Ib. per sq.in.; or, if / is the total ex- 
tension in a distance L, we have the well 
known law 


(1) 


ekethee 


The combination of the above principles 
with the laws of the centrifugal forces 
on the various elements of the disk gives 
formulas which enable computations to 
be made of the stresses in the disk at all 
points during rotation. 

In order to determine the safety of a 
structure where there are stresses ir. 
more than one direction, it is necessary 
to find an effective stress which corres- 
ponds, so far as yielding is concerned, 
to the stresses in a specimen of the same 
material subject to simple tension in a 
testing machine. It is now almost uni- 
versally agreed that Guest’s maximum 
shear law is the proper one. This states 
that in cases such as the present, where 
there are stresses in two directions only, 
with zero stress in the third, and where 
the stresses are either both tension or 
both compression, the greater of the two 
stresses is the effective stress. This ef- 
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Fic. 2. DEVICE FOR MEASURING THE 


son’s ratio,” which we will denote by 
V. For ordinary kinds of steel this has 
a value of 0.3. That is, the increase of 
circumference of a thin ring in the in- 
terior of the disk is less than that which 
would be produced by the tangential 
stress if acting alone, by an amount 
which is 0.3 of the extension which 
would be produced by the radial stress 
acting alone. 

Similarly the increase in the thick- 
ness of the ring is less than that pro- 
duced by the radial stress acting alone. 
In any case, the ratio of stress to exten- 
sion per unit length produced by it if 
acting alone, is given by the modulus 
of elasticity E, usually taken as 29,000.- 
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INCREASE OF BORE DURING ROTATION 


This is not true, however, when there 
are stresses in all three directions, as 
in the case with a rotating disk of ap- 
preciable thickness where there is a 
change of stress in the axial direction; or 
with two stresses with opposite sign, as 
in stresses in the hub due to force fits, 
discussed later. In such cases the maxi- 
mum algebraic difference between the 
greatest and least of the stresses exist- 
ing at a point taken with proper sign 
gives the effective stress or equivalent 
simple tension. 

In most cases of properly designated 
rotating wheels with a hole at the cen- 
ter, the maximum stress is the tangential 
stress at the bore. This is, therefore, 
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the stress which is to be considered in 
order to ascertain if the wheel is safe; 
it is further the stress which must be 
determined in order to discuss the prob- 
lem of the present paper. 


FORMULA FOR INCREASE OF BORE 


As we proceed outward from the bore 
in a rotating wheel, the radial stress 
mounts up rapidly, due to the fact that 
the centrifugal forces of the outer por- 
tions of the disk pull outward on the in- 
ner portions. The nearer the center the 
less the material in the inner circle, 
and therefore the less resistance to radial 
elongation. At the bore there is no force 
whatever resisting radial elongation, so 
that the radial stress becomes zero as 
this inner diameter is reached. 

We have then on the inner wall of 
the cylinder forming the bore, material 
which is stressed only in the tangential 
direction, and the increase of circum- 
ference is exactly the same as if we 
had a straight bar of the same length 
stressed an amount equal to the tangen- 
tial stress at the bore. This is ex- 
pressed by the simple relation which is 
the fundamental equation of our prob- 
iem: 


» StoDo 
X= (2) 
where 

X = Increase in diameter in inches 
of the bore, due to the 
centrifugal stresses at a 
given speed; 

Sto — Tangential stresses at the bore 
in pounds per square inch 
at the same speed; 

Do = Original diameter of bore in 
inches; 

E =Modulus of elasticity, 29,- 


000,000 for steel. 

It can be shown that the stresses at 
any point in a given wheel or at a sim- 
ilarly situated point in any other. wheel 
of similar proportions, are directly pro- 
portional to the square of the peripheral 
wheel speed. Hence the increase of bore 
in which we are interested varies directly 
with the square of the peripheral wheel 
speed with a given wheel. In any case of 
the same or geometrically similar wheels, 
the increase per foot of bore increases 
directly with the square of the wheel 
speed. 


NUMERICAL MAGNITUDE OF INCREASE OF 
BORE 


The allowable values of the tangential 
stress at the hub are quite high, since 
a centrifugal load is one of the easiest 
loads which can be applied and is of the 
nature of a pure dead load in a beam. 
It is not possible to apply or remove a 
centrifugal load suddenly, but only in the 
most gentle manner. Also the maximum 
stress usually occurs only in a single set 
of fibers, which are reinforced by ad- 
jacent fibers with decreasing stresses. 
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There need be no “factor of ignorance.” 
Maximum stresses can be known with as 
great accuracy as it is desired to give 
to the mathematical computations. 

In many cases 20,000 Ib. per sq.in. is 
a conservative stress. In some cases, 
with special grades of steel, 30,000 Ib. per 
sq.in. is possible. For a wheel with a 12- 
in. bore and 30,000 Ib. maximum stress, 
the increase in bore computed from (2) 
is 0.0124 in., which is an appreciable 
amount. For other stresses and other di- 
mensions of bore, the increase of bore 
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turbine bucket wheel with a load due to 
centrifugal force of buckets at 3600 r.p.m. 
of 100,000 Ib. per ft. of circumference. 

The shapes of the curves are affected 
somewhat by the magnitude of this outer 
dead load. In both cases the ratio of 
bore to disk diameter is 0.353. The 
curves are not greatly affected by differ- 
ences in this ratio. The curves give 
very nearly the values of increase in bore 
per foot of bore for various wheel speeds 
for a disk of uniform thickness, which is 
about as poor a shape as would ever be 
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The /ooseness at any 
Speed is the increase 
in bore of a free 

wheel less the amount 
of force fit. 
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Fic. 3. INCREASE IN BORE OF A ROTATING WHEEL 
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Fic. 4. RATIO OF EXPANSION OF BorRE TO ForCE FIT 


is in direct proportion. When the stress 
is 29,000 Ib. per sq.in., the increase in 
bore is 0.001 in. of bore. 

Numerical values of increase in bore 
for various wheel speeds for two differ- 
ent shapes of disks are given in Fig. 1. 
The upper curve is for a disk of uniform 
thickness. This shape is only possible 
with comparatively low wheel speeds and 
the stresses become excessive with speeds 
ordinarily used in turbine practice. The 
lower curve is for a disk of the more 
efficient shape, shown in Fig. 2. In both 
cases the computations are made for a 


used, and for a disk of what is probably 
as efficient a shape as would ever be 
used, with an average bucket load. The 
increase in bore for any shaped disk 
whatever will probably lie between the 
two curves. 

The curves of Fig. 1 were constructed 
as follows: The wheel, whose dimen- 
sions are given in Fig. 2, is the wheel of 
a standard steam turbine with a web 
diameter of 34 in. In the course of the 
design of this wheel the maximum stress 
was computed for the rated speed, 3600 
r.p.m., and came out about 20,400 Ib. 
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per sq.in. From the value of this stress 
and formula (2), the increase in bore at 
the rated speed was found. The effective 
bore, taking account of keyways, was 12 
in. From the law that the stress, and 
hence the increase in bore, varies direct- 
ly with the square of the wheel speed, 
the lower curve of Fig. 1 was drawn, 
taking the bore as 12 in., however. 

Next, the case of the upper curve for 
a flat disk was taken. From the for- 
mulas for stresses in flat disks given in 
Stodola’s “Die Dampfturbinen,” can be 
deduced the following formula for the 
tangential stress at the bore of a flat disk 
Sto, where Sri is the radial stress at the 
circumference due to bucket load; W is 
the wheel speed in feet per second, and 
R is the ratio of bore diameter to web 
diameter. . 


2S 
Sto = ~ 


0.0261 W? (0.7 R? + 3.3) + i— R? 

(3) 

This is for a steel disk, whose modulus 

of elasticity is 29,000,000 Ib. per sq.in., 

Poisson’s ratio 0.3 and density 0.28 Ib. 
per cubic inch. 
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shaft with a light force fit. A delicate 
micrometer arrangement was provided so 
that any change in the bore of the wheel 
while it was rotating with the shaft could 
be observed. The wheel was gradually 
increased in speed and meanwhile the 
readings of the micrometer taken. These 
showed that the bore expanded at each 
speed an amount almost exactly the value 
computed by the methods previously 
given. The micrometer arrangement 
proved very positive and there was no un- 
certainty regarding the measurement of 
the increase of bore. The maximum 
amount measured was about 0.007 in. 
The observations were accurate to about 
0.0005 in. 

The wheel was forced on the shaft with 
a force fit of 0.0014 so that it was loose 
on the shaft by about 0.0056 at maxi- 
mum speed. The duration of the tests 
was not great enough to show any diffi- 
culty due to this. 


MEASURING DEVICE 


The measuring device shown in Fig. 
2 consisted of three pistons sliding in 
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h of Bore 
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bore varies with the square of the speed, 
there was no perceptible change below 
about 750 r.p.m., and this was the lowest 
speed used. The highest speed was 3900 
r.p.m. 


CALIBRATING SLEEVE TEST 


In order to find the relation between 
the readings of the pointer and the actual 
values of the increase of bore and to 
demonstrate that the apparatus would 
give correct measurements at high speed, 
a calibrating sleeve was made. This was 
a thin sleeve bored out at each end so as 
to be a sliding fit on the shaft and with 
two different bore diameters in the cen- 
tral portion, either of which could be 
brought over the pistons of the measuring 
device. Readings of the pointer were 
taken at each of these bores, stationary 
and rotating, at various speeds. The sta- 
tionary readings gave the motion of the 
pointer for the known change of bore, 
calibrating the entire apparatus. The 


readings while rotating showed that the 
instrument gave correct readings at all 
speeds. 
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Fic, 5. RADIAL Stress AT Bore Sr 


The centrifugal force due to the bucket 
load on the previous disk, 100,000 Ib. per 
ft. of circumference, was taken as being 
applied to a flat disk of about the same 
weight, giving 1'4-in. axial width, and 
34 in. web diameter. This gives a radial 
stress Sri of 6670 Ib. per sq.in. at the cir- 
cumference of the flat disk. The ratio of 
the diameter of bore to the web diameter 
R was taken as in the previous disk, 0.353, 


EXPERIMENTAL MEASUREMENT OF BORE 
INCREASE 


The magnitudes of the increase of bore 
in a number of actual turbine wheels, as 
determined by substituting computed 
stresses in equation (2) came out so 
large that it was decided to make an 
actual measurement of the increase in 
bore when a wheel was rotating. 

Fig. 2 shows the apparatus diagram- 
matically and Fig. 3 the results obtained. 
The turbine wheel was mounted on a 


radial holes in the shaft pushed outward 
by means of a tapered plug moving axi- 
ally in a hole in the center of the shaft. 
The motion of the central plug was given 
by means of a lever with a ball and 
socket joint fulcrumed so as to give con- 
siderable multiplication and read by a 
pointer passing over a scale. A displace- 
ment of the pointer by | in. corresponded 
to an increase of bore of 0.004 in. 

The position of the pointer was certain 
to within about. %-in. motion along its 
scale, corresponding to an 0.0005-in. 
change of bore. While the speed was be- 
ing varied an attendant kept his hand 
on the pointer, moving it back and forth 
a slight amount so as always to keep it 
just in the proper position. As the speed 
varied from low values to maximum value 
the pointer moved a distance of about 2 
in. so that the change in bore was quite 
perceptible. 

Owing to the fact that the increase of 
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Fic. 6. TENSILE STRENGTH AT Bore OF OUTER RING 


TEST WITH ROTATING WHEEL 


Next, the rotating wheel was pressed 
on the shaft. A number of readings of 
the diameter of shaft and bore of wheel 
showed that the average amount of force 
fit was 0.0017 in. After this, a pair of out- 
side calipers was set to fit the shaft at 
various points and a pair of inside ones 
set to fit the wheel bore. The difference 
between the two calipers was then found 
by means of a thickness gage. The mean 
of these observations gives 0.0011 in. as 
the amount of force fit. The mean of 
these two values 0.0014 in. is considered 
to be the actual amount of force fit. It 
was necessary to know the amount of 
this force fit in order to make compari- 
sons between the computed and observed 
amounts of increase of bore of the rotat- 
ing wheel, since the wheel at zero speed 
is expanded somewhat. 

A diagram of the arrangement of the 
apparatus when the wheel was on the 
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shaft is presented in Fig. 1. Readings 
of the pointer were taken at various 
speeds as shown by Table | and the re- 
sults plotted in Fig. 3. The pointer read- 
ings, as well as the corresponding values 
of actual increase in bore as shown by 
the previous calibrations, are given on 
the left. Owing to the fact that the wheel 
was forced on the shaft, the measured 
diameter of the wheel at zero speed is 
greater than the actual free diameter of 
the wheel. 

It was computed that the wheel was 
expanded by the force fit half the dif- 
ference in free diameters, the remainder 
being compression of the shaft. Hence 
the base line for increase in bore of the 
wheel from the free condition is the lower 
line of Fig. 3, which is 0.0007 in. be- 
low the base line for increase in bore 
from the actual initial value when on the 
shaft. 

The computed curve for the increase 
in bore for the free wheel at the various 
speeds is drawn in Fig. 3 beginning with 
the lower base line. At that speed where 
the expansion of the free wheel is equal 
to the amount of the force fit, 0.0014 in., 
the shaft is just released from its com- 
pression and the wheel and shaft are 
just of the same diameter. For speeds 
beyond this point the wheel expands ex- 
actly as if there was no initial force fit. 

The wheel is loose on the shaft by 
whatever increase in bore occurs beyond 
this point. The observed points are seen 
to fit the computed curve very closely. 
For all speeds below that at which the 
wheel and shaft just touch there is com- 
pression of the shaft and expansion of 
the wheel by the force fit, the amount 
being successively less as the speed in- 
creases. The effective force fit at any 
speed is the difference between the force 
fit at rest, and the expansion of the free 
wheel at the given speed. The effective 
force fit is, therefore, the difference be- 
tween the dotted curve and the upper 
horizontal line. 

As shown later, when there are differ- 
ent amounts of force fit with a given 
wheel and shaft, the expansion of the 
wheel is always a constant fraction of 
the amount of force fit. This is half in 
the present case. Hence the curve show- 
ing the increase in bore of the wheel, 
as the force fit is gradually relieved, is 
drawn half way between the dotted 
curve and the upper horizontal line. 

In the present case the amount of the 
force fit is comparatively small. It was 
originally intended to repeat the experi- 
ments with successively increasing 
amounts of force fit. The measuring ap- 
paratus was arranged so that it could be 
torn down and _ reassembled without 
change in the absolute initial value of 
the readings. This was done with the 
idea of actually measuring the change in 
the initial bore of the wheel when put on 
the shaft with different amounts of force 
fit, giving the curves in Fig. 3 which 
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would start with successively greater 
amounts of force fit and meet the curve 
of a free wheel higher up. However, the 
results of the first experiment agreed so 
closely with the theory, and everything 
was so obvious after the study of the 
subject that no further experiments were 
made. 


Vol. 37, No. 18 


viously increased by the ratio of the total 
length of the hub to the actual length 
of the fit. The numerical values of this 
radial pressure on the bushings, come to 
very high figures in many cases. Of 
course, some relief is offered by the fact 
that this pressure is pure compression 
and that the metal of the bushings is 





constrained on nearly all sides so that 
the resistance to flow. is considerable. 
Under such circumstances much higher 
values of compression stress can be used 
than when there is no resistance to the 
deformation which the compression tends 


DESIGN OF WHEELS SUBJECT TO Bore IN- 
CREASE BY CENTRIFUGAL STRESSES 


The method used to prevent difficulty 
due to loose wheels is to force the wheel 
on the shaft with a force fit, or differ- 
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| 
| Test No. 9 | Test No. 10 Test No. 11 Test No. 12 | Test No. 13 
R.P.M.| Up Down Up Down Up Down | Up Down Up | Down 
0 2.61 2.62 2.62 2.63 2.62 2.63 2.63 2.62 2.61 | 2.62 
750 | 2.61 2.54 2.63 2.59 2.63 2.59 2.64 2.62 | | 
1050 | 2.64 2.58 | 2.70 2.68 2.68 2.67 2.66 2.70 | , 
1200 | 2.69 2.63 | 2.74 2.72 2.72 2.74 2.72 2.75 | 
1500 2.72 2.70 2.80 2.82 2.82 2.80 2.84 2.90 | 
1800 2.78 2.79 | 2.90 2.96 2.92 2.90 2.96 3.00 | 
2100 2.84 2.89 | 3.03 3.10 3.02 3.10 3.11 3.20 | 
2400 2.99 3.14 | 3.18 3.25 3.18 3.24 3.26 3.40 | 
2700 3.16 3.30 3.32 3.44 3.32 | 3.48 | 3.48 3. 56 
3000 3.30 3.45 | 3.54 3.63 3.54 3.63 3.70 3.75 | 
3150 3.50 3.64 3.70 3.78 3.75 3.85 | 3.85 3.85 | 
3300 3.65 3.70 3.85 3.94 3.85 3.98 4.00 4.00 | 
3450 3.80 3.80 4.01 4.08 4.00 4.08 | 4.10 4.08 | 
3600 4.00 | 4.00 | 4.13 4.20 4.15 4.18 | 4.24 4.20 
3750 4.12 | 4.12 | 4.24 4.28 4.30 4.29 | 4.34 4.33 | 
3900 4.30 4.30 | 4.34 4.34 4.38 4.38 4.38 4.38 | 4.38 4.38 
TABLE I. TEST READING OF POINTER WITH ROTATING WHEEL 
ence in diameters between wheel bore to cause. There is reason to believe that 


in the ideal case of a piece subject to 
pure compression in every direction, 
there would be no failure even with an 
infinitely large stress. 

It is to be remarked that when the 
force fit is just sufficient to prevent 
loosening at full speed and the shaft is 
solid, the effective stress in the hub due 
to the force fit when at rest, is exactly 
equal to the stress at full speed. © 


and shaft, greater than the computed 
amount of increase of bore at maximum 
speed. In some cases this has resulted 
in large amounts of force fit, requiring 
very heavy pressures for forcing. Spe- 
cial material is necessary for the bush- 
ings between the wheel and the shaft. 
However, all of these points have been 
successfully met, and ill effects due to 
loosening of the wheels wholly elimi- 
nated. 

In some cases the wheel hubs do not 
fit along their entire length but only in 
places. The radial pressure when the fit 
occurs only for a short distance is ob- 


COMPUTATION OF FORCE AND SHRINK FITS 
WITH STEEL 


A complete treatment of the subject 
based on the maximum shear law pre- 
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viously mentioned is given for the first 
time so far as known. The general na- 
ture of the ring stresses appears in the 
early part of this article.* 

It turns out that.a wheel hub is af- 
fected only for a very short distance out- 
ward so that the nature of the outer por- 
tion has little or no influence. The con- 
dition near the hub in a flat disk with an 
outer diameter only ten times the diam- 
eter of the bore, is practically the same 
as in a disk with an infinitely large outer 
diameter. We, therefore, consider only 
the case of a ring forced upon another 
ring of equal axial length. We esti:nate 
the outer diameter of the outer ring so as 
to make it equivalent so far as expansion 
is concerned to a given wheel of any 
shape. 

For instance, for a solid wheel com- 
paratively thin at the outer portion, we 
would estimate the equivalent flat disk 
to have a half or one-third the diameter 
of the wheel. For a wheel with spokes, 
we have little more than the hub. We 
also estimate an equivalent inner ring if 
we do not have a solid or hollow shaft. 
Owing to the comparatively slight in- 
fluence of the parts of the rings furthest 
from the fit, a considerable error in esti- 
mation of the diameters of the equiva- 
lents will cause comparatively small error 
in the results. Figs. 4, 5 and 6 give the 
amount of expansion and stresses in an 
outer ring or hub pressed or shrunk on 
inner ring or shaft. 

The difference in the free diameters 
is called the force fit, which we will de- 
note by X. When the hub is in place on 
the shaft and there is no rotation so as 
to loosen, it is expanded by a certain 
amount F’,, The shaft is also com- 
pressed by a considerable amount. The 
sum of the increase of hub bore, F's, 
and the compression of the shaft is evi- 
dently the amount of the force fit. Fig. 


° F'o * 
4 gives values of =e the fraction of the 


force fit which the hub expands, also the 
stress at the outside of the shaft, as well 
as the pressure per square inch between 
when there is actual contact for the full 
length of hub. 

The maximum effective stress at the 
bore of the hub is given in Fig. 6. This 
is the greatest stress in the system unless 
the shaft is hollow and relatively thin. 
Figs. 5 and 6 are for a force fit of 0.001 
in the bore. Stresses for other values 
are in proportion. 

The abscissas of these figures give the 
ratio of the bore to the outer diameter of 
the hub. The upper curve in each of 
these three figures is for a solid shaft or 
one with a small hole and the other 
curves are for rings with various sizes of 
holes. When the abscissa is zero the 
outer diameter of the hub is infinitely 
large as compared with the bore. The 





*The mathematica? derivation 
formulas is omitted.—Editor. 


of the 
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curves are nearly horizontal for a con- 
siderable distance in this region and the 
results for an outer diameter ten times 
the diameter of the bore; that is, a ratio 
of 0.1, are almost the same as for an in- 
finite outer diameter. The values for 
an outer diameter, five or three times 
the diameter of the bore, change but 
little. , 

Similarly, as will be seen by noting 
the curves for the various values of 
the ratio of the diameter of the hole in 
the shaft to the shaft diameter, the hole 
has but little influence unless it is com- 
paratively large. 

As will be seen by a study of the 
curves, the case where the diameter of 
the hub is seven times the diameter of 
the bore, giving a ratio of 0.14, and where 
the hole in the shaft is 0.3 of the shaft 
diameter, gives very nearly the results of 
any usual case. Hence, for usual cases 
the hub bore expands about 0.6 of the 
amount of the force fit, and for a force 
fit of 0.001 in. of bore the radial stress is 
about 13,000 Ib. per sq.in. and the ef- 
fective tangential stress about 27,000 Ib. 

For a solid shaft, however, the maxi- 
mum effective stress is 29,000 Ib. per 
sq.in. for a force fit of 0.001 in. of bore, 
regardless of the character of the wheel 
or hub. 

Force fits of 0.001 in. are therefore 
about as large as will give no permanent 
set of the hub for stcel and a solid shaft. 
Force fits up to about 0.0015 in. are fre- 
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7. This is usually less, but for a rela- 
tively thin ring may be greater than the 
stress in the hub. A solid shaft has a 
stress half as great as one with a small 
hole. A rational expression for the force 
in pounds to press the hub on the shaft is 


0.12 dol Sro 
where / is the length, d» the diameter of 
bore of the hub in inches and Sro the 
radial stress at the bore found from Fig. 
5. The coéfficient of 0.12 was obtained 
from actual tests and gives a coéfficient 
of friction of 0.038. 

For a force fit of 0.001 in. of bore the 
forcing pressure in our usual case is 
about 1560 Ib. per in. of bore and per in. 
of hub length. The forcing pressure, of 
course, varies widely on account of the 
influence of surfaces and lubricant. The 
formula gives an average value. 








Turning in a Horizontal 
Boring Machine 

The illustration shows the use to which 
a Lucas horizontal boring machine was 
put in the National Screw & Tack Ma- 
chine Co.; when it became necessary to 
turn larger pulleys or drums than could 
be swung in one of their lathes. 

As will be seen, they have made a tail 
center for the outer support, this center 
having a cross adjustment the same as 
the tailstock of a lathe. There is also 
a substantial tool post provided in the 
form of a well ribbed casting, and the 








TURNING IN A HorizonTAL BorING MACHINE 


quently used. These give some set of the 
fibers very near the bore. This set is 
almost entirely eliminated by the elastic 
force of the outer fibers if the hvb is 
ever removed from the shaft, however. 
The maximum stress (at the inside) 
in the shaft or inner ring is given in Fig. 


work is driven by a tool placed in the fac- 
ing arm of the spindle, so as to act as 
a driver. There are probably many 
jobs which come into the average ma- 
chine shcp which can be handled to ad- 
vantage in this way if a lathe of large 
swing is not available. 
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Making Victor Talking Machine Parts 


In a previous article we described a 
number of the special milling and drill- 
ing fixtures of the Victor Talking Ma- 
chine Co., Camden, N. J., and in this 
one we will continue along this line and 
then take up some of the other interesting 
features, all of which illustrate the care 
and accuracy expended on each part that 
goes into Victor talking machines. 


MACHINING Horn ELBOWS 


The ends of cast-iron horn elbows are 
counterbored inside, the ends faced, and 
the outside finished, as shown at A, Fig. 
1. It is not necessary to machine the 
flared end of these castings, the only 
thing done to them being to drill and 
countersink the holes in the flanges for 
the screws that fasten them to the wood- 
en case. 

The inside of the end is counterbored 
with the tool shown at B, the heavy col- 
lar of which is guided by the bushing C. 
The outside and end are machined with 
a piloted hollow ‘mill. Tools for this 
work may be changed without stopping 
the drilling-machine spindle. 

The casting is held in the fixture by 
placing the flared end against the side 
of the fixture. There are two pins 
against which the upper edge of the 
flange butts, and also two pins between 
which it is guided. A floating piece D 
adjusts itself to the variations in the 
casting, as it is pressed against it by 
the hinged bracket E and clamped by 
means of the wing nut F. 

This same fixture with the casting re- 
moved is shown in Fig. 2, which gives a 
clearer idea of its construction and op- 
eration. 


DRILLING Motor FRAMES 


Motor-frame castings are drilled in the 
jig shown in Fig. 3. In order to get the 
casting in or out easily, the bracket 
carrying the bushing A is made to swing 
back out of the way, as shown in Fig. 4. 

This last halftone shows the floating 
spider B, used to clamp the body of the 
frame. The spider is held loosely to the 
hinged piece C so that as this piece is 
drawn in by the bolt and thumb-nut D, 
the spider will clamp the casting. firmly 
in place against the side of the jig, mak- 
ing due allowance for any variation in 
the thickness of the body plate. 


TRIMMING ENDS OF TAPER ARMS 


Brass taper arms are swaged from 
bent tubes and then the large ends are 
trimmed off in the fixture shown in Fig. 
5. The tube to be trimmed is fastened 
into the fixture by means of the hinged 
clamp A. The work is then fed onto the 
saw B by pulling on the table lever, at 
the same time revolving the piece in the 
fixture, the taper arm and piece trimmed 
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Fixtures for holding cast-iron 
horn elbows and motor frames. 
Trimming taper arm elbows. A 
few soldering fixtures. Extrud- 
ing brass sound-box backs. Roll- 
ing in table centers and number- 
ing sound boxes. 





off looking as shown at C and D. The 
saw travels at a high rate of speed and 
is lubricated by holding a piece of com- 
mon yellow soap on it for a second or 
two. 

SOLDERING ON THE ENDS 


The finished taper arm looks as shown 
at A, Fig. 6, the separate parts being 
shown at B, C, D and E. These parts 


ture with the parts in place and being 
soldered with a blowpipe, is shown in 
Fig. 7. 


SOLDERING COLLARS ON CROOKS 


Collars are soldered on taper arm 
crooks while the crooks are held 20 at 
a time as shown in Fig. 8. The collars 
are first forced onto the crooks a certain 
distance from the ends, and are then 
cut to length, filled with lead and then 
bent in an automatic tube bender which 
uses a grooved form and a grooved roller 
to make the bend. 

After the collars are soldered in place, 
the short end of the crook is trimmed to 
length, and the outside turned for about 
half an inch, while held in the special 
chuck shown in Fig. 9. This chuck is 
simply a draw-in chuck with special 
jaws, the cap or body being slotted to 
let the crook back in enough to bring the 
short end as shown. The long end and 


























Fic. 2. FixTuRE wiTH ELBow REMOVED 











Fic. 3. DRILLING JiG FoR Motor FRAMES 


are held in place while being soldered 
on by means of the fixture F. This fix- 




















Fic. 4. JiG witH CAsTING REMOVED 


collar are next finished in a _ similar 


chuck on another machine. 
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Fic. 5. ARM-TRIMMING FIXTURE 

















Fic. 9. CROOK-TURNING CHUCK 


*““FoRGING” SOUND-BOX BACKS 


Several parts used in Victor talking 
machines are made from ‘%-in. sheet 
brass by a forging, or more properly, an 
extrusion process. 

The blanks for brass sound-box backs 














Fic. 6. TAPER-ARM PARTS AND SOLDERING JIG 
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are shown at A, Fig. 10, and two ex- 
truded forms are shown at B. After be- 
ing formed, the pieces are embossed with 
lettering, as shown at C, in another die 
as it is not practical to extrude and em- 
boss in the same die, since the flowing 
metal would tear on the sunken letters. 

The die used for extruding is shown 
in Fig. 11. The punch is simply a piloted 
punch of the right diameter to form the 
inside of the cupped piece. Previous to 
being placed in the die, the brass disks 
are heated to a low red and immediately 
extruded in the 225-ton Ferracute press, 
shown in Fig. 12. The heating furnace 
placed conveniently to the press, is 
shown at A. 





Fic. 8, CROOK-COLLAR SOLDERING JIG 








by Cc 
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SoUND-BOxX BACKS AND BLANKS 











Fic. 11. Die ror Sounp-Box BACKS 
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12. ExTRUDING PRESS AND HEATING FURNACE 
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ROLLING CENTERS IN TABLES 


The tables that carry the disk records 
are made of pressed sheet metal into the 
center of which is fastened a brass bear- 
ing or hub. 


These bearings are imade 





Fic. 13. ROLLING IN TABLE CENTERS 


with a shoulder on them and are slipped 
into a hole pierced in the center of the 
table. Then the edge of the brass piece 
is rolled over, locking the two together. 

The rolling is done as shown in Fig. 
13. The table with a brass bearing in 
place is shown at A, and two of the 
turned brass pieces are shown at B. A 
pilot C goes down through the center 
hole and as the spindle of the machine 
revolves it is pressed downward, and the 
two rolls D and E press the edge of the 




















14. Device Usep FOR NUMBERING 
SOUND Boxes 


Fic. 


brass piece over onto the metal of the 
table. 


NUMBERING SOUND BOXEs 


Special numbers are placed on sound 
boxes in the special device shown in 
Fig. 14, the use of which insures equally 
spaced and radial figures. The sound 
box to be numbered is placed ai A, on the 


AMERICAN MACHINIST 


notched disk B. This disk is notched so 
as to bring the figures stamped on the 
sound box just the right distance apart 
when it is indexed by means of the 
spring dog C. 

The figure stamp is held against a 
grinding shoulder in the arm D by means 
of the spring-backed roller E so that all 
that is necessary to number a sound box 

















Fic. 15. SCREW-ASSEMBLING MACHINE 


is to put it in position, insert a stamp, 
tap it lightly with a hammer, remove 
the stamp and index the disk one notch, 
insert another stamp and so on. 


INSERTING HEADLESS SCREWS 


Headless screws are assembled into 
the small bracket shown at A, Fig. 15, 
by placing the screw in the spindle of 
the machine shown and turning the han- 
dle, the hollow spindle. having a cross- 
piece in it a short distance in from the 
end that fits the slot of the screw. Screws 
may be inserted with this machine about 
as fast as the operator can handle them. 








Milling a Round End 


The illustration shows an interesting 
attachment for the miller for producing 
round ends on flat bars which are to 
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form links connecting parts of machines. 
The illustration was secured by taking 
the camera up on the crane bridge so 
that a complete birdseye view could be 
secured. 

The link is originally cut from a flat 
bar of steel and clamped in the fixture 
as shown at A. This fixture is clamped 
to the knee of the miller, so that the 
center line of the link B coincides with 
the center of the spindle and at the 
proper distance from the end of the mill. 

Locating the center of the swinging 
part of the fixture at the proper distance 
from the end of the mill, the desired 
radius is secured by connecting the other 
end of the fixture to the miller table 
through the linkage shown at C. By 
throwing in the table feed the end of 
the fixture is swung around its center so 
that the end mill cuts a perfect half cir- 
cle on the end of the bar. 

This makes a very simple device, but 
one which insures an accurate surface at 
the desired radius. We are indebted to 
C. L. Scott, general superintendent of the 
Harrisburg Manufacturing & Boiler Co., 
Harrisburg, Penn., for. the illustration 
and details concerning it. 








A rust-joint cement according to the 
Mechanical World is prepared from 1 
part of powdered sal-ammoniac, 2 parts 
of flowers of sulphur, and 100 parts of 
iron borings. These are mixed into a 
paste with water and applied for jobs 
which are wanted in a hurry, as this is a 
fairly quick-setting mixture. If there is 
no particular hurry for the job, a slower- 
setting mixture can be made by doubling 
the sal-ammoniac and iron borings, while 
halving the flowers of sulphur, so that 
the mixture is proportioned 2 parts of 
sal-ammoniac, | part of flowers of sul- 
phur, and 200 parts of iron borings. 
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FIXTURE FOR MILLING 


Rounp ENpDs 
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Adaptability 


A universal jig should contain al! the 
necessary elements of accuracy, be easy 
to manipulate, clean and adjust, and be 
so constructed that it will cover a fairly 
wide range of work. While the adapt- 
ability of such a jig is perhaps not gen- 
erally known or is not recognized on ac- 
count of liability to error, yet with 
proper facilities such a jig, if properly 
constructed, can be accurately and 
quickly adjusted when in the hands of 
a man familiar with it. 


UNIVERSAL JiG FoR SHAFTS 


One of the most useful jigs of the ad- 
justable or universal type, and one cov- 
ering a wide range of work is shown in 
Fig. 1. The component parts are shown 
in Fig. 2. The body of the jig is repre- 
sented at A; BCD are the bushing arms, 
which slide vertically in the blocks EF, 
The arm B has the block assembled with 
the bolt G. The blocks EF are located 
by T-slots on each side of the body, and 
slide longitudinally its entire length. 

The block and arm are clamped in po- 
sition by the bolt G. The V-blocks HI 
can be placed in any desired position in 
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of Universal Drill Jigs 


By M. E. Ellis 















The use of universal jigs in the 
production of accurate and inter- 
changeable work. Types of jigs 
that have proved satisfactory in 
this respect, and their varied uses. 








can be turned about and a vernier or a 
micrometer caliper used. The clamp N 
is for holding the work in position, and 
O is an indexing attachment. Slip-bush- 
ings tor the drill and reamer are seen at 
P. This jig is for drilling pin holes, etc. 


for the jig is shown in Fig. 6. For con- 
venience, suppose the holes from A to 
K, inclusive, are an equal distance apart 


_and the jig will drill but five holes, A, 


B, C, D and E, at one time. After these 
five holes have been drilled, the clamp 
can be released and the shaft placed in 
position with the hole E under the arm 
that drilled the hole A. By inserting a 
plug through the bushing and into the 
hole E, the remaining arms will be in 
position to drill the holes F, G, H and /. 

While only two illustrations of the 
most common work are shown, it will be 
seen that a large variety of work may be 
handled with one jig. Slip bushings 
should be provided for the most com- 
monly used tools, and other bushings 
added as occasion requires, 
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Fic. 1. UNIVERSAL DRILL Jic 


the body and are clamped by the screw 
and nut J. The adjustable stop K is held 
in position by setscrews in the bottom of 
the body. The setting plugs L and the 
size blocks M are used to set the 
bushing arms a desired distance apart, 
or from the stop, by placing the blocks 
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Fic. 4. THE Drittep Piece 
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(equivalent in length to the distance be- 
tween the centers of the holes to be 
drilled, in the V-block slot, and sliding 
the plugs held by the bushing arms 
against them, as shown in Fig. 3. 

Any inside measuring tool may be used 
in place of the blocks, or the plugs (the 
ends of which are ground to the center) 


Fic. 2. THE 


in shafts, studs or any similar cylin- 
drical work, where holes are drilled 
through the center of the work and must 
often be an exact distance apart, and a 
given distance from one end or a 
shoulder. 

Take, for example, the shaft shown in 
Fig. 4, in which the three taper pin holes 
A, B and C are to be-drilled and reamed. 
If the parts to be assembled on the shaft 
are drilled and reamed in jigs, and the 
distances between them when assembled 
on the shaft must be accurate, it usually 
follows that the shaft should also be 
jigged. 
drilling and reaming this shaft. 

Again, suppose the taper pin hole A 
is at an angle of 90 deg. to the holes 
B and C in the shaft. In this case one 
end of the shaft is clamped in the index- 
ing device, Fig. 5 (which indexes at zero 
with a spring pin), and also in the jig 
as before. After the holes B and C are 
produced the jig clamp is released and 
the shaft revolved in the V-blocks until 
the indexing device is stopped at 90 deg. 
by an adjustable stop, when the jig 
clamp is again tightened and the hole A 
is produced. 

A shaft longer than the jig, and with 
more holes than there are bushing arms 


Fig. 1 shows the jig set up for . 


Jic DETAILS 


The sizes of such jigs must be gov- 
erned by the size of the work for which 
they are likely to be used. When the 
holes in the work are to be closely 
spaced the bushing arms can be brought 
closer together by mounting a part of 
them on opposite sides of the jig. Of 
course, this necessitates placing the V- 
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block slot in the exact center of the 
body. One or two bushing arms with 
side offset will be found useful for 
close spacing. 


UNIVERSAL JiG For PINs 


Another type of the universal jig is 
shown in Fig. 7. This will be found use- 
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ful for a class of work which usually 
causes much annoyance in a large manu- 
facturing establishment. This jig is for 
producing pin holes and setscrew holes 
in coilars and hubs of pulleys, cams, 
gears, etc., or any work of a similar 
nature. If properly constructed it can 
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are not hardened, as it becomes neces- 
Sary to drill through them in several 
places. The bushings used are shown 
at J. The plug K is used for setting the 
slide in a manner similar to the jig in 
Fig. 2. A small group of parts in which 
pin holes are to be drilled is shown at L. 
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Fic. 7. THE PIN-JIG- PARTS 


be easily and accurately adjusted to take 
a range of work that would ordinarily 
require many jigs. 

This jig consists of a cast-iron body 
A in the top of which a slot is planed 
for the bushing slide B. This bushing 
slide is held down by the cap C and is 
clamped by the clampscrew D; E, F and 
G are interchangeable studs. These 
studs are located in the vertical slot 
in the body shown in Fig. 8, by the stud 
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Fic.1 8. UNIVERSAL PIN JiG 


block H, shown assembled on the stud F. 
By tightening the nut, the stud and block 
are securely clamped at any desired 
height in the jig to bring the work close 
to the bushing. The slide is then ad- 
justed and clamped and the jig is ready 
for use. 

The jig is shown set up for drilling the 
hub of the part 7. As the studs ere likely 
to be used for many different parts, they 


The setting blocks M are used as in the 
jig, Fig. 2. The method of setting the jig is 
the same as used in setting the shaft jig, 
Fig. 3. 

As in the case of the shaft jigs, -the 
sizes should be governed by the size of 
the work. Studs should be made in all 
standard diameters commonly used and of 
sufficient length to take the longest work. 
When shorter work is used on them, the 
distance between the binding washer and 
the work can be filled in with a collar, 
different sizes of which should be pro- 
vided. 








Problems in Engineering 
Education 
By E,. H. FisH 


The aim of engineering schools is to 
select the best possible material for en- 
gineers and give them the best possible 
training. It sounds very simple, but like 
most engineering problems there is much 
contingent detail that has a large influ- 
ence on those to whom the work is en- 
trusted. 

Two essentials are students and money, 
for while money will bring together a 
faculty it will mot necessarily bring 
students. Money will advertise for stu- 


dents and advertising will bring appli- . 


cants. How shall they be selected? 
Shall they be accepted on the assump- 
tion that because they apply they are 
enthusiastic enough to make good, or be- 
cause they have the money to pay their 
way, or because of their experience, or 
shall they be chosen by some educational 
test ? 
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As a matter of fact they are chosen by 
an educational test which is to all intents 
and purposes set by the Carnegie Found- 
ation, and is a test of memory and oppor- 
tunity rather than incipient engineering 
ability. This is no reflection on any per- 
son but on a system which has come to 
us through centuries of development and 
which cannot be lightly cast aside. Many 
today question this method. They recog- 
nize that it has barred out many men 
from engineering schools who eventually 
succeeded in their professions without 
their aid. 


A QUESTION OF ADMISSION 


The first large question then is, who 
should be admitted and who retained ? 
This really means: What are the ele- 
mental qualifications for an engineer? 
Look over a list of successful engineers 
and it is hard to say that there are many 
except the most general qualifications 
that are common to all. 

That they need honesty and good char- 
acter is trite. That they need ability to 
reduce an engineering proposition to its 
lowest terms is true. That they must be 
able to concentrate their minds on the 
thing in hand and that they must be able 
to have many things in hand at once, and 
turn from one to another, is true. Facil- 
ity with mathematics is desirable, but so 
is a magnetic presence, ability to make 
friends, and various -other things that 
hardly appear in a technical curriculum. 

Probably there is no engineering school 
that does not require some knowledge of 
one or more foreign languages for ad- 
mission and more for graduation. There 
are more successful engineers who are 
minus their B. S. degree through failure 
to meet this requirement than for any 
other one cause. Granting the desir- 
ability of this knowledge to anyone, en- 
gineer or otherwise, is it fair to bar a 
man from the rest of his engineering 
course because of an inherent inability 
to master a language of which he can 
see no real necessity ? 

Higher mathematics are generally sup- 
posed to be a test of engineering ability. 
Many a man has gone through his higher 
algebra with wonder as to what it was all 
about, and has stalled at calculus and 
thereby terminated his school career. It 
has seemed to me (and I have offended 
in the teaching of mathematical subjects 
as well as others) that the whole engi- 
neering-school conception of mathe- 
matics, physics and mechanics is wrong 
in that it lays vastly more stress on de- 
tails than on general principles. 

I realize here that one is likely to be 
becalmed between abstract principles and 
concrete illustrations. The idea which I 
would like to convey, however, is that if 
an engineer should dig up his old text 
books on these subjects and compare 
their volume with so much of the same 
subjects he finds of everyday use, the 
contrast would be remarkable. If then 
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he should add to that what would have 
been of exactly as much use to him if 
he had read it understandingly once, he 
will have a good idea of the condensa- 
tion that it seems to me possible to make 
‘in favor. of persistent drill in principles. 

Is it a fair test to ask a candidate for 
an engineering course to present a knowl- 
edge of any considerable part of mathe- 
matics? Very few practicing engineers 
could pass the entrance examinations to 
any engineering school without months of 
study. It is even customary to allow 
candidates to take examinations in cer- 
tain subjects and then go off and for- 
get those while they cram up on others. 
Would it not be possible to set a mini- 
mum of mathematics so that the student 
will have to acquire no deadwood at all ? 

Students almost invariably look on a 
completed study as something to be for- 
gotten as quickly as posible. 


PRACTICAL HANDICAPS 


One of the practical handicaps to sane 
entrance requirements is the difficulty 
which prospective students would find in 
getting suitable preparation. Students 
rust of necessity come from secordary 
schools, which secondary schools are pri- 
marily fitting schools for colleges; hence 
engineering requirements have been 
based on college requirements. 

To be sure there are fitting schools, 
manual-arts high schools, near most of 
the larger engineering schools, but their 
work is mostly local and they have found 
it necessary to devote the major portion 
of their time to the college entrance re- 
quirements, so the manual-arts part has 
suffered severely for lack of time. Con- 
ditions remain the same as formerly in 
spite of their efforts. Engineering schools 
follow the college in their requirements 
for admission and in their curriculum, 
even when they themselves would like to 
break away. 

Whether it will be necessary for them 
to establish their own fitting schools in 
the interest of economy of student time 
I cannot gyiess, but it seems clear that 
something will have to be done in order 
to bring students who are really ready to 
begin engineering work at the beginning 
of the course so that they may cover the 
increasing demands on that course with- 
in four years. 


ENGINEERING SUBJECTS EXCLUSIVELY 


From this it may be inferred that I be- 
lieve that nearly the whole of the course 
in an engineering school should be de- 
voted to engineering subjects. I have no 
hopes that it will be done soon but I do 
believe that it would be entirely possible 
if engineering faculties could be per- 
suaded that there is as much cultural 
value in studies directly useful in engi- 
neering, such as languages, etc. Cer- 
tainly they will have to admit that the 
languages as taught can be used neither 
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in conversation nor in reading technical 
literature. 

A comparison of seven leading engi- 
neering schools of the country shows an 
average of 3127 hours (study and reci- 
tation) devoted to languages, pure mathe- 
matics, drawing, pure physics, chemistry, 
economics, etc., not professional work, 
out of 7150 hours, total time, or over 
43 per cent. This 43 per cent. could be 
cut to 25 per cent. if foreign languages 
were omitted, and only a working knowl- 
edge of algebra, geometry, trigonometry, 
drawing and chemistry required. 

There is nothing in this list that can- 
not be presented to boys of 18 in such 
a way that they will absorb a sufficient 
working knowledge to carry them through 
the engineering studies ahead of them 
A very decided cut could likewise be 
made in the time devoted to analytical 
geometry and calculus, which now re- 
quire 550 hours. The men who teach 
these subjects are men who are intensely 
interested, not in engineering, but in 
mathematics, which to them is an end in- 
stead of a means. 

If engineering-school mathematics 
could be taught by engineers rather than 
by mathematicians it would have an en- 
tirely new interest for students, and 
would also be cut to its essentials. Some 
will be quick to say that this would have 
a narrowing effect. This I deny. The 
hundred things that every Tech. boy does 
under the head of mathematics, for which 
his instructor can point out absolutely no 
use, disgust and narrow him, while the 
application of principles to tangible, use- 
ful objects broadens his outlook. 

All the calculus that an engineering 
student can find a use for in his course 
could be printed on five pages of the 
AMERICAN MACHINIST, and all he will use 
after graduation is his knowledge of the 
whereabouts of a table of integrals, which 
it is as unnecessary for him to compile 
as for him to write a city directory before 
he uses it. 


THE INSTRUCTOR’S PERQUISITES 


The other absolute essential in an en- 
gineering school beside students is 
money. Tuition everywhere is usually 
only about half enough to cover cost. The 
balance comes from gifts and income 
from gifts. Good business requires that 
this cost should be kept more nearly 
equal to the market price. One of the 
most expensive things in engineering 
training is the small salaries that are 
paid, or, to be more explicit, the small 
yearly salaries. The rates per actual 
hour of service are liberal. The small 
number of hours of work, say 600 hours 
of actual attendance per year, cuts the 
actual yearly income to a very low rate. 

Engineering professors are encouraged 
to take on other work on the plea that 
they thereby come in contact with actual 
business conditions. As a matter of fact 
the work which they do is for the most 
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part advisory rather than constructive, 
and since their income from these sources 
is contingent on the succéss of the enter- 
prises which they advise while their 
school salaries are sure, they almost cer- 
tainly put their best efforts into their out- 
side work and their school work suffers 
thereby. 

I see nothing impossible in the under- 
taking of real engineering work by en- 
gineering schools both in and out of their 
shops, in which case there should be no 
difficulty in attracting capable engineers 
as professors, and no difficulty about their 
keeping up with the times. This would 
work out along the line of economy, as 
it would make possible salaries which 
would be respected by the recipients and 
for which full value could be demanded. 
No criticism is meant here for those who 
now eke out their painfully inadequate 
salaries; they are simply victims of the 
system. 


EXTRAVAGANCES 


Another serious expense is that for re- 
search work. Considerable sums of 
money are spent in experiments the re- 
sults of which seldom find the light of 
day. Much of this is done as thesis work. 
The largest part of the experimenter’s 
time is spent in getting ready to work 
and then a few hurried tests are taken at 
the last moment, and after careful cook- 
ing are elaborated into a thesis, whose 
value is too problematic to justify pub- 
lication. If a rule were made that no 
thesis would be accepted by the faculty 
that could not find a publisher among the 
engineering publications or acceptance by 
an engineering society, there might be 
some real justification for the expense at- 
tached to such work, or there might be 
less money spent. 

Here again the personality of the pro- 
fessor in charge is important. The phy- 
sicist tends toward interesting but use- 
less investigations into matters which 
have as yet little or no connection with 
engineering work. .The engineer who is 
doing outside work is apt to limit his ex- 
perimental work for the school to lines 
closely following that in which he is con- 
cerned. He should occasionally glance 
through the list of vocations into which 
graduates go. It should awaken a rea- 
lization that only broad principles have a 
common value to all, and that his best 
efforts should be put into the establish- 
ment in every pupil of ability to get to 
fundamental principles in every problem. 

Another extravagance of engineering 
schools is extensive buildings and equip- 
ment, notably buildings. A business man 
visiting any of these schools for the first 
time is likely to suspect that he has called 
on a holiday. There appears to be little 
or nothing going on. Efficiency of use of 
room is low. A room that is actually 
used 25 per cent. of the hours that the 
school is in session is the exception. This 
appears to be common to all Eastern 











732 


schools at least. The burden of care of 
these buildings and the interest on their 
cost is a very considerable part of the 
high cost per pupil. This expense has 
been brought about through the desire 
of the authorities to create the appear- 
ance of prosperity. The result is that the 
schools are real-estate poor. 

Again schools tie up money in expen- 
sive apparatus that is seldom used. 
Heavy and costly testing machines, used 
mostly for the personal benefit of pro- 
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fessors who get testing to do as a side 
issue, expensive measuring apparatus, so 
fine that students are never allowed to 
see anything more than the sign on the 
door of the room where it is housed, 
other delicate physics apparatus having 
no appreciable connection with engineer- 
ing work, are the rule. 

As before remarked, the efficient pro- 
duction of engineers will be dependent 
on the concession by college men that 
the actual study of engineering problems 
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is of a nature sufficiently cultural to be 
accepted in place of a considerable por- 
tion of the present curriculum. It will 
be noted that I have not suggested any 
lessening of work in English. The best 
thoughts of the greatest men are avail- 
able in English. I believe that-a study of 
these thoughts, together with work in ap- 
plied mathematics and science, constitute 
as broad a basis for a man to build on as 
a study of foreign languages, pure 
mathematics and physics. 











The Machine Tool Export Trade’ 


I believe it is a correct statement to make 
that in no line of exports has the Ameri- 
can spirit of ingenuity and of invention 
shown greater than in the machine-tool 
line. It is a field in which our conditions 
of labor made it necessary to cut straight 
lines through many of the older ways of 
doing business and inventing machines to 
take the place of hand workmen. Ma- 
chine tools were being built in foreign 
countries as well as in our own, and fol- 
lowing the Civil War there was a par- 
ticular growth in machine design that de- 
veloped more and more, and in 1876 the 
Centennial Exhibition at Philadelphia 
showed something of this new line of 


work. Up to this time a few of the manu- | 


facturers had been exporting in a quiet 
kind of way, had done a good deal of 
business, and had earned for American 
tools a reputation that was a desirable 
one. 

Greater developments in design came 
about, until 17 years later at Chicago we 
had that magnificent showing of machin- 
ery that was instructive to ourselves as 
well as to the foreigner. Foreigners 
came in great numbers. The best of the 
engineering ability not only visited the 
exhibition, but visited our shops and were 
received with open arms. Progress had 
been made in foreign countries but not 
to the extent that was shown in Amer- 
ica, and after the exhibition we had a 
trade that many of us will never forget. 
Be it said to the honor of the machine- 
tool builders, most of the material that 
went abroad was material that stood upon 
its merits and added to the reputation 
that our tools had already attained abroad- 
There were unfortunately some _ cases 
where unprincipaled advantage was taken 
of the opportunity, but the great majority 
of the manufacturers seemed to appre- 
ciate the fact that the opportunity was 
not to be overlooked. 


FOREIGNERS PROGRESSIVE 


Since that time our foreign friends 
have no more stood still than we have, 
and in the reports obtained from those 
who visit the foreign market to study 
conditions, we get confirmation of what 
we see with our own eyes when visiting— 
that designs are constantly improving; 
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A resume of what has been 
done and is being done in the 
American machine tool export 
trade, methods of selling abroad 
are outlined, the importance of 
promptly handling foreign cor- 
respondence is emphasized and 
the advantage of a knowledge of 
| foreign languages is pointed out. 
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*Address at convention of National 
Machine Tool Builders Association. 


*Secretary, Brown & Sharpe Manufac- 
turing Co. 
that workmanship is approaching that 
which we furnish from this side. That 
we are copied to a greater or less extent 
may be sincere flattery, and while we can 
accept as a fact that a copy can be but 
second best, it is dangerous from a com- 
mercial standpoint, for the reason that 
many are persuaded that it is as good, 
and the lower figure that can be placed 
upon its manufacture, by reason of the 
elimination of designing and experimental 
costs, to say nothing of differences in 
wages, adds to the difficulties in compe- 
tition. 

Neither our own or any other country 
can or should have all of the business in 
machine tools. As our lines develop, 
there is no question but that one foreign 
country may excel another and ourselves 
in a given line of development, and when 
such a fact is realized we should be as 
open-minded and as ready to purchase as 
we are to desire others to consider and 
purchase from us. 

As a people we sometimes pride our- 
selves on our business spirit of pysh and 
get there. So much have we talked about 
it, some of .our foreign competitors have 
become so imbued with the fact that they 
call us not only aggressive, but egotisti- 
cal, tricky and even brutal in competition. 

We admit we try to be aggressive, 
denying the remaining allegations as be- 
ing too strong, but when we study the 
methods of some of our foreign com- 
petitors in working for export trade, we 
wonder if we are aggressive even, and 
our wonder increases as we compare for- 


eign export figures with our own. Are 
we inspired with the possibilities before 
us, and willing to add perspiration to in- 
spiration ? 

Export business is no different from 
any other business in its principles. In 
our domestic trade there is no lathe nor 
milling-machine tool builder who does 
not take such steps to sell his goods as 
will cause them to be purchased rather 
than the goods of a competing lathe or 
milling machine manufacturer. In such 
a case the manufacturer studies the mar- 
ket, and does what he considers necessary 
to interest the prospective customer and 
to take the order. 

In export business, instead of dealing 
with a neighbor who lives within a shorter 
or longer distance from us, speaking the 
same language and living in the same 
general atmosphere of business and so- 
cial conditions, we are dealing with com- 
petitors who, except in the case of the 
English, speak another language, and all 
of whom live under conditions, and are 
inheritors of business principles and 
methods that differ from ours. 

What de we do to get domestic busi- 
ness? We try to get designs that are 
satisfactory, designs for which there is, 
or for which there can be secured, a de- 
mand. We try to offer workmanship that 
is of a high order, and if we are dealing 
with competitors who have equally good 
designs and equally good workmanship, 
we sometimes feel that by manufacturing 
more cheaply we can sell more cheaply 
and thus obtain a market. 


METHODS OF SELLING ABROAD 


To sell goods abroad there are differ- 
ent courses open. The sales can be ef- 
fected through agents who will act as 
your representatives, through direct 
travelers or through general agents who 
are but little more than commission mer- 
chants. There are representatives and 
representatives. If you sell through a 
representative and can obtain to handle 
your product a concern that is thoroughly 
in sympathy with you, that will work for 
your interests, that will represent you and 
you alone in your line, you then are in a 
position to reciprocate and work for him. 

Such a representative must be taken 
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into your confidence; you must listen to 
his requirements, and while it is by no 
means possible to grant all of the re- 
quests that such a representative makes, 
it is possible to get from him a point of 
view of a character that will help you in 
obtaining a share of the business that 
you are seeking. While selling through 
such a representative you are dealing 
with a concern the staff of which knows 
the people with whom it deals, knows 
their peculiarities, and can more readily 
make a trade than through a direct rep- 
resentative. 

To think of sending a direct representa- 
tive who cannot speak the language is so 
far from anything that any of us would 
think of doing, it is hardly necessary to 
discuss this feature of the question. But 
given one, who understands the language, 
as a direct representative he has to meet 
conditions that it is not easy for the home 
people to understand, so that it almost 
precludes this form of representation. 

When, however, you second the efforts 
of your representing agents with the ser- 
vices of a direct representative, results 
are oftentimes obtained that make such 
services imperative. This element is one 
that cannot call forth positive rules. If 
your machine is a type of special machin- 
ery, the need is far greater than when it 
is a type of standard machinery, and 
where to draw the line is a matter of pri- 
vate opinion. 

When goods are sold abroad through 
representatives, it is a necessity that the 
house selling should have first-hand 
knowledge of conditions existing in its 
foreign trade. Your agents will write un- 
til they are black in the face and get no 
response from you, when did you but know 
a little of what they are contending with, 
one letter would have sufficed to have 
placed matters in order. 

From personal visiting we will have 
something of an idea of what it means 
to have our literature in the language of 
the people that are to use the goods. 
We spend large amounts of money on 
our domestic business, upon circulars 
and all manner of printed material, but 
are apt to hesitate at printing in a for- 
eign language when we are looking for 
the export business. 


FOREIGN CORRESPONDENCE 


This brings up the matter of corres- 
pondence. Are we as apt to be as prompt 
in answering our foreign correspondents 
as we are our domestic friends, especial- 
ly if they are not more than a hundred or 
two hundred miles away? Are we not a 
little apt to think: “Well, he has been wait- 
ing for ten days, a day or two will make 
no difference,” rather than to think: “He 
has been waiting for ten days and how 
tedious it must be to have to wait an- 
other ten days, therefore this letter will 
be answered ahead of our New York let- 
ter?” As a general rule, do we not watch 
the sailings of the mail ships as closely as 
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the foreigner, and attempt to make certain 
that given letters and documents reach 
New York in time to make the best con- 
nections ? 

Have not some of us felt that the export 
business was a splendid thing in bad 
times but a nuisance in good times ? Have 
we not been rather apt to give, not a just 
delivery to our foreign friend but to give 
him the delivery that was left over after 
our domestic friends were taken care of ? 
When we are called upon to put up some 
special form of packing to meet certain 
conditions, do we not feel that our rep- 
resentative is perhaps a little over-partic- 
ular, if not cranky, and make him feel 
that what is good enough for us is good 
enough for him, rather than to. attempt 
to judiciously follow his wishes? Do we 
visit our representatives or have them 
visit us so often that we can talk over 
the things that are going on and become 
more closely allied? If we do, we are 
backing up our representative as _ thor- 
oughly as we are backing our own sales- 
man on our own ground, and when we do 
not we are playing with our foreign busi- 
ness. 


FULFILLING CUSTOMERS’ REQUIREMENTS 


The United States is not the only coun- 
try that has customs’ regulations. We 
find that foreigners take the utmost pains 
to conform to our American customs’ re- 
quirements when exporting goods to this 
country, but when we export to their 
country, are we not rather apt to consider 
it more or less of a nuisance to carry 
out in detail the requirements of those 
countries and work half-heartedly, with the 
result that the receiver of our goods 
abroad is put to such trouble that he will 
prefer to buy from the foreigner who 
meets him rather than from the American 
who holds off? 

In the case of a foreigner, we find that 
he goes into neutral territory, and we are 
informed that he will give precedence to 
foreign rather than domestic business. 

While this may be hard on his domestic 
customer, yet there is a national feeling 
at times that. makes him think that he 
can handle his home trade rather dif- 
ferently from his foreign trade, to the ad- 
vantage of the home trade, on the theory 
that he is building up the foreign nation. 

Our country has not been noted (in 
the machine-tool business, at least) as 
being willing to use foreign countries as 
dumping grounds of our manufactures 
in the way of prices, charging all of the 
overhead to domestic and figuring the 
prices of the export at flat labor cost 
without overhead. This is a thing that we 
are meeting in competition in foreign 
markets. 

We have one difficulty in getting into 
European markets that our European 
competitors do not have, in that we have 
a great distance to travel, and this of- 
tentimes prevents our sending men, and 
lessens the number of visitors—conditions 
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which do not prevail among European 
manufacturers. When the South Ameri- 
can and the Far East markets are con- 
sidered, however, then they have as far 
to go as we have. 


ADVANTAGE OF A KNOWLEDGE OF FOREIGN 
LANGUAGES 


Many of us are of English descent and 
have inherited some of the English traits. 
The matter of language is one of them. 
How often we hear the American saying 
that the English language is good enough 
for him and let the other fellow learn 
English. When we go abroad we find 
people who are speaking English up and 
down the line. Most of us are ac- 
quainted with the young men who come 
to America for the main purpose of ‘learn- 
ing Engilsh (and, incidentally, to learn 
some of our methods), and then in turn 
become the men who are doing business. 

A knowledge of foreign languages is 
not an absolute necessity for the export 
business, but it is certainly one of the 
advantages that those who possess it 
have, and this is a bit of practice at the 
hands of our competitors we could. well 
bear in mind and consider if it would not 
pay if more of our young men were sent 
over, if for nothing more than to acquire 
one or two of the languages of countries 
where we want to do business. 

If we follow closely some of the liter- 
ature of other countries, we find some uf 
them are hanging together with a spirit of 
coéperation that is not always evident in 
onr own country. One of the purposes of 
our association is draw together man- 
ufacturers so that we can act as a whole, 
bringing ourselves together so that we 
can go forth as a body of American 
manufacturers rather than as individuals. 
Results have already appeared in this di- 
rection. 

When we contemplate that in the year 
1911 the United States exported to Italy, 
in metal- and wood-working machinery, 
1,000,000 kg., and Germany 6,000,000 
kg.; that in 1910 America exported ma- 
chinery into Switzerland to the extent 
of 500,000 francs, and Germany 4,000,- 
000 francs, and in 1909 America exported 
into France machinery only to the extent 
of 45,000,000 francs, and Germany 110,- 
000,000, it is quite time that we carried 
into effect as individuals and, when nec- 
essary, aS an association, that attention 
to the details, to the necessities and to the 
desires of the foreign customer that we 
are giving to our domestic customer every 
day, and think it but a part of the day’s 
work when we do it. 

Considering these figures, it goes with- 
out saying that we must constantly main- 
tain the highest staridard of design and 
workmanship. But beyond this, what is 
the matter with our American export 
trade? Are our goods not fitted to the 
foreign market, or are they not properly 
presented to the buyer, or are the prices 
too high? 
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The Elements of Press 


Beginning with the example of a power 
press of the simplest type, let it be as- 
sumed that: To fill an order for a large 
number of steel pieces 8x2x% in., that 
must be perfectly flat, that is, free from 
any distortion, it is decided to cut these 
pieces from 8-in. wide strips !eft over 
from a previous order, and varying con- 
siderably in length. 

There being no press available, one has 
to be built especially for this job. It 
must be of the plainest possible construc- 
tion, the straight pillar flywheel type 
being selected. Because of the varying 
lengths of the original steel strips, an 
automatic feeding device proves to be 
impracticable. In order to have the press 
operated by a boy, it is concluded to run 
it continuously without bringing it to a 
stop after each cut, and slow enough 
for the operatot to catch every stroke. 

For this reason, the speed of the press, 
at least in the beginning, should not ex- 
ceed 50 strokes per minute; less, if pos- 
sible, so that the operator may advance 
even the short strips, without unduly 
endangering his hands, and still catch 
every stroke. When the operator is better 
accustomed to the work and more fa- 
miliar with the machine, the speed may be 
increased. 

These preliminaries settled, the first 
question concerns the energy necessary 
to effect each cut, that must be supplied 
by the belt through the flywheel. 

Since the pieces to be cut must be 
free from distortion, it is necessary to 
arrange the shear blades perfectly par- 
allel with each other. This, of course, 
raises the shearing resistance to a maxi- 
mum, but allows of a short stroke of the 
ram, which is decided as one inch. 

The steel in the strips on hand is of 
such physical properties, that, under the 
action of perfectly parallel, well main- 
tained and properly supported shear 
blades, it will be severed when the blades 
have penetrated it to the extent of one- 
third of. its thickness, and that during 
the progress of penetration it will offer, 
at a thickness of \% in., per each inch of 
cut, a mean resistance of 8400 Ib., and a 
maximum resistance of 9000 Ib. The 
length, therefore, of a cut being 8 in., the 
total mean resistance for each cut will be 
67,200 Ib., and the total muximum re- 
sistance 72,000 Ib. From these data the 
energy required to effect a cut, appears 
as follows: 

The mean shearing resistance being 
67,200 Ib., and the space through which 
the upper shear knife in its descent has 
to overcome it, being one-third of the 
thickness of the stock, or % of % in. 
= x in., the energy required is: 


67,200 


“4 = 2800 inch-pounds 


or 
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impart this energy in the proper period 
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kinematics of the crank and the conver- 
sion of its rotary into rectilinear recip- 
rocating motion. 

The two forms of crank mechanisms 
most frequently employed for producing 
the reciprocating movements of press 
rams are those shown in Fig. 7. In X, 
the crankpin A acts upon the ram B 
through a connecting rod, or pitman C, 
while in Y the crankpin A acts directly 
upon the ram B, the connecting rod be- 
ing supplanted by a bearing block C, that 
plays in a suitable slot in the ram, as 
shown. 

In both illustrations, the crank centers 
are at the same radial distance from the 
shaft centers D and D,, and, therefore, 
the produced rectilinear reciprocating 
motions of the slides B are of the same 
magnitude, that is, equal to the diameter 
of the orbits E, described by the crank 


centers. 
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MOVEMENTS OF Press RAMS 


to turn attention to the motion of the 
ram (particularly of the upper knife) 
imparted to it by the crankshaft, and to 
this end to take a brief digression into the 


Both crankpins are traveling at a prac- 
tically uniform velocity. The motions of 
the slides, however, are fluctuating be- 
tween practically zero at the extremes of 
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the distance passed over, and a maximum 
velocity occurring when the cranks are 
at right angles with the respective parts 
on which they directly act. Therefore, 
in the mechanism shown at X, the slide 
reaches its greatest velocity when the 
crank, in the positions marked 4a and 10a 
stands at right angles to the connecting 
rod, and in Y, when the crank, in the 
positions marked 4, and 10,, stands at 
right angles to the slide itself. 

Since the reciprocations of the slides 
take place along their center lines G and 
G,, passing through the shaft centers 
D and D, it follows that, in X, the crank 
is at right angles to the connecting rod 
when the latter stands at an angle to the 
center line, and the crank itself stands 
at an angle to the center line differing 
from a right angle on amount equal to 
the angle included by the connecting rod 
and the line G. 

For this reason, if the crank in X, 
turning in the direction of the arrow and 
starting from point 1, causes the slide B 
to reciprocate through the distance F, 
it requires on the down stroke a greater 
part of the orbit E to increase the velocity 
of the slide from zero to the maximum 
than to decrease it from the maximum to 
zero. The reverse is the case on the up- 
stroke, the difference between the accel- 
erating and retarding parts of the orbit E 
being due to the angularity of the con- 
necting rod with the center line G and 
equal in amount to twice the angle in- 
cluded between that line and the con- 
necting rod at the instant of the maximum 
velocity of the slide, that is, when the 
connecting rod and crank are at right 
angles. 

In consequence, the motion of the slide 
B is nonsymmetrical, taking place at a 
faster rate below the point 44 in the dis- 
tance F, than above it, and obviously, the 
shorter the connecting rod C in compari- 
son with the crank radius, the more pro- 
nounced the nonsymmetry must be. On 
the other hand, in cases where the con- 
necting rod in comparison with the crank 
radius is extremely long, the nonsym- 
metry of the motion of the slide becomes 
almost imperceptible and may be consid- 
fred negligible. 

In diagram Y the crank is at right 
angles to the slide, the part on which 
it directly acts, at the same time that it 
is at right angles to the center line G,, 
hence the accelerating and retarding parts 
of the crank orbit E are equal, and the 
acceleration and retardation of the motion 
of the slide are perfectly symmetrical. 

To illustrate the difference between the 
motions of slides B and B,, let the or- 
bits E and E, be divided into the same 
number of equal parts, say 12, as shown, 
so that each part represents an angular 
advance of the crankpin of 30 deg. and 
the division points marked 1, 2, 3 to 12, 
and 1,, 2,, 3, to 12, may be taken as the 
different positions successively assumed 
by the crankpins in their rotations. 
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Plotting, in diagram X, on the center 
line G from each of the division points 
in the orbit E with the distance between 
centers of the connecting rod C, the 
points 1, 2, 3 to 12, these points wi!l rep- 
resent the successive positions of the cen- 
ter of the lower fulcrum pin in the con- 
necting rod and the slide, corresponding, 
as marked, with the several positions of 
the crankpin A. 

If a line H at right angles to G is 
drawn from point | in the space F, over 
to the diagram Y intersecting the center 
line G, at the point J, and plotting on line 
G, with the distance of the point / from 
the center line of the crank slot in the 
slide B,, taken when the crank A, is in 
position 1,, the points 1,, 2, 3, to 12, these 
points will represent the successive po- 
sitions of the point J corresponding, as 
marked, to the several positions of the 
crankpin A). 

At a glance, it will be noted that in the 
space F of diagram X the distance 1-2, 
2-3 and 3-4 are each considerably less 
than the corresponding distances 6-7, 
5-6 and 4-5, while in diagram Y the dis- 
tances 1,-2, and 6,-7,, 2,-3, and 5,-6,, and 
3.-4, and 4,-5, are equal. 

Instead of plotting the several points 
1, 2, 3 to 12 on the line G, and 1,, 2,, 3, to 


‘12, on the line G,, they may be calculated, 


as follows: If, in diagram X, v is the 
crank radius in inches, / the length of the 
connecting rod, and Z the angle at which 
the crank stands with the line G, then 
the distance g between the center D 
and the lower center of the connecting 
rod is 

gq=rcosZ+V/7 i? —#? sin? Z (21) 

In the diagram Y, the distance S, 
through which any point in the slide B, 
or in the parts attached to it, is moved 
by the rotation of the crankpin A,, start- 
ing either from position 1, or 7., through 
an angle Z, R being the radius in inches, 
is 

$s = r(1 — cos z) (22) 

The slides B and B, are shown to carry 
the knives J and /J,, both at the same level 
when in their highest and lowest posi- 
tions. If a line L is drawn from knife 
edge to knife edge, and, to any convenient 
scale, 12 equal spaces are stepped off on 
that line, these spaces, corresponding 
to the 12 divisions of the orbits E and E,, 
may be assumed each to represent an an- 
gular advance of 30 deg. of the center of 
the crankpin A and A, which, it may be 
supposed, are to travel with the same uni- 
form velocity. 

Drawing through the division points 
on the line L, the vertical lines 1, 2, 3 to 
12, and, beginning at the left, marking off 
from the line L on the line 2 the distance 
1-2 of the space F in the diagram X, and 
also the distance 1,-2,, of the space F;, 
in the diagram Y, and on line 3 the dis- 
tances 1-3 and 1,-3,; on the line 4 the dis- 
tances 1-4 and 1,-4,, and so forth, until 
all distances from the points 1 and 1, 
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to any of the other points in the spaces F 
and F, are thus marked, and joining the 
points 1, 2, 3, etc., and 1,, 2), 3,, etc., on 
the vertical lines by the curves K and K,, 
then the curve K is an exact image of the 
motion of the knife edge J, and the curve 
K, of knife edge J,. 

These two curves show the difference 
between ne motions of the slides in 
mechanisms X and Y, the curve K, being 
perfectly symmetrical, and the curve K 
appearing flattened at the top and pointed 
at the bottom. 

Returning to the problem of determin- 
ing the proper flywheel for the new press 
to be built. The next step is to fix the 
period of the press cycle in which the 
cutting operation is to take place. To 
this end use is made of a diagrammatic 
representation, as in Fig. 8, of the mo- 
tion of the cutting edge of the reciprocat- 
ing knife relative to the cutting edge of 
the stationary knife and the material to 
be cut. : 

To the left of Fig. 8 is shown a cross- 
section through a pair of shear knives, 
such as will be employed in the new 
press, the cutting edge A of the upper 
knife being in its highest position, cor- 
responding to the uppermost position of 
the crank as it usually occurs when the 
press it at rest. A line C is drawn from 
the cutting edge A at right angles to the 
line. of travel of the upper knife and 
across the entire view, to indicate for all 
parts of the diagram the starting position 
of the cutting edge. 

As the stroke of the ram of the new 
press is fixed to be very small, namely 
one inch, and practical considerations 
make the connecting rod or pitman com- 
paratively long, it is safe to neglect the 
effect of the angularity of the pitman 
upon the motion of the upper knife and 
to assume the motion to be perfectly 
symmetrical as if the crank mechanism 
were like the one shown in diagram Y, 
of Fig. 7. 

If below, and tangent to the line C 
around the center D, the circle E is de- 
scribed with the crank radius of ™% in., 
the vertical diameter of this circle will 
represent the extent of the down- and 
up-motion of the cutting edge A and any 
intermediate position assumed by the 
cutting edge and the corresponding posi- 
tion of the crank may directly be located 
in the periphery, the right half of which, 
if the crank turns in the direction of the 
arrow, corresponds to the downstroke, 
and the left half to the upstroke of the 
ram. 

If the periphery is divided into a num- 
ber of equal parts, say 24, as in Fig. 8, 
each part represents an angular advance 
of the crankpin of 15 deg., and the divi- 
sion points the positions successively as- 
sumed by the crank center in passing 
through its orbit, as also the correspond- 
ing distances traveled by the cutting edge. 

Stepping off on the line C 24 equal 
spaces, preferably on a scale that would 








736 


permit of readily distinguishing divisions 
of each space into 15 parts or degrees, 
and drawing the vertical lines shown and 
bearing the degree marks 0°, 15°, 30° to 
360°, the curve of the motion of the cut- 
ting edge may be plotted by merely pro- 
jecting to the vertical lines the corres- 
pondingly marked division points in the 
periphery of the circle E and drawing 
through them the curve F. 

The motion of the cutting edge A be- 
ing fully illustrated, we enter upon a con- 
sideration of the proper period of the 
cutting operation of the press cycle. This 
period should invariably be so chosen 
as to require a minimum of the up- and 
down-stroke of the ram, which means, 
that the cutting operation should be per- 
formed as near as possible at the end 
of the downstroke, the object being to 
gain a maximum of room for convenience 
of entering the material, and in observing 
the action of the machine, or, as in the 
present case, in which the press is to 
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Drawing now the line G at a distance 
below the line C, of +8 in., to represent 
the upper surface of the material to be 
cut, it will intersect the right or down- 
stroke half of the circle E and the curve 
F at the points marked H, indicating 
thereby, that the crank in its rotation 
around the center D, when the knife edge 
A comes in contact with the material, has 
arrived at the position designated by the 
point H. 

Drawing another line /] at a distance 
below the line G of 7: in., to represent 
the amount of penetration of the ma- 
terial by the cutting edge A necessary to 


effect a cut, it will intersect the right 


or downstroke half of the circle E and 
the curve F at the points marked K, and 
thereby indicate the position at which the 
crank has arrived when the cutting op- 
eration is completed. 

The arc of the circle E intercepted 
between the points H and K, the hori- 
zontal distance between the points H and 
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travel before it reaches its lowest posi- 
tion; in other words, it is s in. away 
from its lowest point that corresponds 
to the point marked 180°, in Fig. 2, or 
with the point marked 7, in diagram Y 
of Fig. 1. The crank radius being 
in., the crank must, therefore, at that in- 
stant, according to formula 23, be at an 
angle Z with the line of motion of the 
ram, and, with the vertical diameter of 
the orbit E,, the cosine of which is 


Cos.z=-1— } = 0.875 


and again, when the knife has pene- 
trated the material one-third of the 
thickness; that is, when the cut is com- 
pleted, it has, as previously appeared, 
1 — “/. = x in, still to travel, so that at 
that instant the crank must be at an 
angle Z, with the vertical diameter of 
orbit E, the cosine of which is 


‘== 0.95833 


Cos. 2, 
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Fic. 8. REPRESENTATION OF MOTION OF THE CUTTING EDGE OF RECIPROCATING KNIFE 


operate continuously, to gain a maximum 
of time for feeding in the material. 

The material to be cut is % in. thick 
and completely severed, when the de- 
scending knife has penetrated it to the 
extent of one-third the thickness or 7: 
in. Consequently, the motion of the up- 
per knife being one inch, only *% of 
that motion will actually be required to 
effect a cut. However, possible irregu- 
larities in the material must not be left 
out of consideration, and it will be bet- 
ter to allow for the cutting operation a 
greater portion of the stroke, say yy in., 
which is 50 per cent. in excess of what 
would be required if perfect uniformity 
of the material were assured. 

In this sense, the cutting edge D is so 
adjusted in relation to the stationary cut- 
ting edge B, that it will descend from 
its highest position 1 — w% = #8 in., 
before striking the material, and the 
knives, therefore, when farthest apart, 
that is, when the cutting edge 4 is in its 
uppermost position, have a distance be- 
tween them of #4 in. plus the thickness of 
the stock, or #8 + “% = Ivy in., as ap- 
pears in Fig. 8. 


K in the curve F, is the angular advance 
of the crankpin during which the cutting 
operation takes place, and represents the 
required period of the press cycle in 
which the upper knife has to be fur- 
nished with the mecessary energy to 
overcome the mean shearing resistance 
of 67,200 Ib. 

This arc or angle, measuring 12° 21’ 
or, in round numbers, 12 deg., will here- 
after be called the angle of effort. It 
may also be found by calculation, with 
the aid of a derivation from formula 
22, namely, 


Cos. 2 = 1: (23) 


which, in simple cases, is probably the 
shortest way; but the diagrammatic way 
of determining it should preferably be 
practiced, inasmuch as it will give a 
clearer idea of the entire behavior of the 
machine, particularly, if different kinds 
of work have to be considered, and will 
surely eliminate errors. To illustrate the 
use Of formula 23, the angle of effort 
will now be calculated: 

When the upper knife strikes the ma- 
terial, it has 1—?#i = %& in. still to 


The angle, whose cosine is 0.875, 


equals 28° 57’ 
and the angle whose cosine is 

0.95833, equals 16° 36’ 
the difference os. 


or, in round numbers, 12 deg. being the 
required angle of effort. ? 

Besides the angle of effort, another 
angle enters frequently into the consid- 
erations leading to the size of the belt 
and the proportions of the flywheel. It 
is the angle at which the crank stands 
with the line of motion of the ram, when 
the greatest resistance has to be over- 
come. It is called the angle of greatest 
resistance. 

In the present case it is the angle that 
occurs, when the cutting edge A has to 
overcome the maximum shearing re- 
sistance of 72,000 Ib., and may be as- 
sumed to be identical with the crank 
angle that marks the starting point of 
the angle of effort, which has been found 
to be 28° 57’, because it is evident that 
this greatest resistance will appear al- 
most immediately after the knife strikes 
the material. 
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Obviously, neither the angle of effort 
nor the angle of greatest resistance is 
constant. Both vary with the stroke of 
the press, or the character of the work 
to be done, or both; and, even if the 
stroke and work remain the same these 
angles may be changed by adjustment 
of the length of the connecting rod or 
by an alteration of the die, whereby the 
part of the stroke of the ram is affected 
in which the work is performed. But 
whatever the prevailing circumstances 
may be these angles should have the 
most careful attention in order to insure 
the best working conditions and to avoid 
failure. 

The data so far obtained, and espe- 
cially the angle of greatest resistance 
furnish the basis for speculation upon 
the proportions of a pulley on the press 
shaft, that would be capable of perform- 
ing the shearing action. Of course, the 
diameter and the face of such a pulley 
must be kept within reasonable limits. 

Assuming that the lineshaft in the 
shop where the press is to be operated 
turns at the rate of 175 r.p.m., and that, 
only double belts are in use, so that the 
smallest pulley, that should be used on 
the lineshaft, should not be less than 
12 in. in diameter, then the smallest pul- 
ley on the press shaft, which is to run at 
or nearly at, 50 r.p.m., must have a 
diameter of 

liza me 
50 

The greatest shearing resistance of 
72,000 Ib. opposing the rotation of the 
crank, acts in an upward direction at a 
lever arm equal to the crank radius mul- 
tiplicd by the sine of the angle formed 
by the crank radius with the line of mo- 
tion of the ram, at the instant, when that 
resistance occurs. The crank radius is 
¥% in. and the sine of the angle—which 
is the angle of greatest resistance = 
28° 57’'—is 0.48405. The lever arm, 
therefore, is 


% « 0.48405 = 0.242025 in. 


The belt, driving a pulley 42 in. in 
diameter, exerts its tractive force at a 
lever arm of 21 in., consequently leav- 
ing out frictional resistance, the belt 
must turn the pulley with a _ tractive 
force of 


72000 < 0.242025 _ 


to 


- 42 on. 











Because of the excessive pressures 
produced during the shearing action, 
considerable friction is bound to occur in 
the bearings for the shaft, the pitman 
step and the ways of the ram, to over- 
come which the exertion of at least 15 
percent additional tractive force will be 
needed. Therefore, the actual tractive 
force to be exerted on the pulley by the 
belt would have to be 


829 x 1.15 = 953 Ib. 


Assuming the tractive force of a 
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double belt per inch of width to be 66 
Ib., the belt then would have to have a 
width of 
953 

_ 66 
or, in round numbers, of 15 in., and the 
pulley would have to have a face of not 
less than 15% in., which, of course, is 
all out of proportion. Reasonably, the 
width of the belt should not exceed six 
inches. An increase of the diameter of 
the pulley would likewise lead to im- 
practical dimensions. The beit and plain 
pulley being, therefore, inadequate, aux- 
iliary means have to be brought into play. 

The angle of effort, as has been found, 
measures only 12 degrees of the crank 
orbit or '/» thereof. Thus the real work 
of the press of overcoming the resist- 
ance due to the shearing operation, to- 
gether with that due to the excessive fric- 
tion of the moving parts, while the shear- 
ing takes place, is accomplished within 
‘/» Of a revolution of the crankshaft. 
During the remaining “/» of the revolu- 
tion the press runs idle and only the 
comparatively small frictional resistance 
of the parts moving now free from any 
appreciable load has to be overcome. 

These conditions suggest the use of 
energy-storing means in the form of a 
heavy flywheel, capable of absorbing 
from the driving belt during the ~/» of, 
the cycle, while the machine runs idle, 
the energy that it may pay out again 
during */» of the cycle to assist the belt 
in its effort of rotating the crankshaft 
against the shearing and frictional re- 
sistances. 

The press being intended to be of the 
plain flywheel type, the flywheel has to 
serve as the pulley. It has also been 
found that the diameter of the pulley, 
and of the flywheel, should be limited to 
42 in., and the width of the belt to 6 in. 

It requires an energy expenditure of 
233'4 foot-pounds to overcome the mean 
shearing resistance. In addition thereto 
the excessive friction occurring in the 
press mechanism during the shearing 
operation, has to be mastered and re- 
quires the expenditure of 15 per cent. 
more energy, or a total of 


233% x 1.15 = 268% foot-pounds, 


14.44 en. 


The energy that the belt, unaided by the 
flywheel, can furnish is found as follows: 

The circumference of a flywheel 42 
in. in diameter is 10.9956 ft. The shear- 
ing operation takes place within the 
angle of effort or ’/» of the revolution of 
the shaft, and the flywheel, so that the 
belt in that period travels a distance of 


10.9956 

30 
tive force per inch of width is 66 Ib. 
Therefore, the energy furnished by the 
belt is 


10.9956 X 6 X 66 
30 





ft. It is 6 in. wide and its trac- 





= 145.14 foot-pounds 
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deducting which from the the total en- 
ergy required, there remain 


268'4 — 145.14 = 123.19 foot-pounds 


to be exerted by the flywheel. 

Since the press has to run continu- 
ously, the diminution of the velocity of 
the flywheel should not exceed the limit 
of 7 per cent., so that the ratio of the 
actual velocity of the flywheel to the 
amount abstracted should not be less 
than 48%. Turning to the curve in Fig. 
5, of article II, and locating there this 
ratio on the scale of velocity ratios, it 
will be found, by tracing to the curve 
and the scale of energy ratios, that the 
total energy of the flywheel must be 7.4 
times as large as the amount that has 
to be expended, or 


123.2 x 7.4 = 911.68 foot-pounds 


The outer diameter of the flywheel be- 
ing 42 in., and choosing for the section 
of its rim the proportions of diagram d 
in the velocity table, it appears that at 
1 r.p.m. the circumference of gyration 
of such a flywheel has a velocity of 
0.1479 ft. per second, and, as the fly- 
wheel has to run at about 50 r.p.m., the 
velocity of the circumference of gyra- 
tion at that speed is 


0.1479 « 50 = 7.395 ft. per second. 


Turning now to the curve in Fig. 2, 
of article II, and locating there this ve- 
locity on the scale of velocity, then, by 
tracing to the curve and to the scale of 
energy, it appears, that at this velocity 
one pound of weight will have an energy 
of 0.849 foot-pounds, so that, in order 
to possess at the same velocity an energy 
of 911.68 foot-pounds, the flywheel must 
weight 

911.68 


0 
0.849 1074 lb 


According to formula 15, the weight 
of the rim of a flywheel equals 68.57 
per cent. of the total weight. Therefore, 
the rim of the present flywheel should 
weigh 


1074 68.57 = 736.54 Ib. 


and, the wheel being of cast iron, weigh- 
ing 0.26 lb. per cubic inch, the cubical 
contents of the rim should be 


736.54 

- , 

0.26 2833 cu.in. 
To determine the dimensions of the 

rim, the width of which, according to 

diagram d in the velocity table, is to be 

twice the thickness, let D be the outer 


and d the inner diameter of the rim, so 


that 5D is the area of the outer and 


vT 
47° the area of the inner circle, and 


D—d the width. Then all dimensions of 
the rim are defined by the equation 


(; D* —" a") x (D — a) = 2833 


which, by substituting 42 for D and per- 
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forming the arithmetical operations, be- 
comes 


d* 42 d* — 1764d= — 74,088 


2833 XK 4 
—_- 
being a cubic equation, that, although not 
impossible of solution, involves extremely 
complex arithmetical operations. Its so. 
lution will, therefore, not be attempted, 
but the suggestion of procedure therein 
contained will be followed, for finding 
the rim dimensions by position, as fol- 
lows: 

To multiply the difference between the 
area of the outer circle and the area of 
an assumed inner circle with the differ- 
ence between the diameters of the two 
circles, then to compare the result with 
the cubical contents the rim should have, 
and either increase or decrease the diam- 
eter of the assumed inner circle and 
repeat the operation until the result 
agrees with, or comes practically near 
enough, to the cubical contents of the 
rim, thus: 

Area of the outer circle 


42 in. in diameter = 1385.45 sq.in. 
Assuming for the inner 

circle a diameter of 

34 in. the area is = 907.92 sq.in. 
Difference = 477.53 sq.in. 


multiplying which by the difference be- 
tween 42 and 34, or 
477.53 « 8 = 3820.24 cu.in. 


shows, by comparison with the above 
2833 cu.in. the rim should have, that the 
assumed diameter is too small.  In- 
creasing it, therefore, to 36 in., which is 
the largest possible, as it would produce 
a width of 42 — 36 = 6 in. of rim, just 
large enough to accommodate a 6-in. 
wide belt, then 

Area of outer circle, as 





before = 1385.45 sq.in. 
Area of assumed inner 

circle 36 in, in diameter — 1017.88 sq.in. 
Difference = 367.57 sq.in. 


multiplying which, with the difference 
between the diameters of the two circles, 
or 

367.57 « 6 = 2205.42 cu.in. 


shows, by comparison with the intended 

cubical contents of the rim of 2833 cu.in., 

that the diameter of 36 in. is‘too large, 

wherefor 35 in. will now be tried, thus: 

Area of outer circle, as 
before 

Area of assumed inner 
circle 35 in. in diameter — 


— 1385.45 sq.in. 


962.12 sq.in. 
Difference = 423.33 sq.in. 
multiplying which, with the difference 
between the diameters of the two circles, 
or 


423.33 « 7 = 2963.31 cu.in. 


gives a nearer result, which, although in 
excess of the required 2833 cu.in. by 
130.31 cu.in., and involving about 34 Ib. 
more weight, is, notwithstanding, adopt- 
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ed for the reason that the flywheel is to 
run continuously and that the assumed 
diminution of velocity of 7 per cent. is 
the highest permissible. 

The rim, therefore, will be 7 in. wide 
and 3% in. thick, and its weight will be 


2963.31 x 0.26 = 770.5 Ib. 


and the weight of the entire wheel, ac- 
cording to formula 14, will be 


770 x 1.46 = 1125 Ib. 


or just the same as that of the one 
shown in detail in Article I, the design 
of which, then, is adopted for the new 
press, the extra weight of 52 Ib. bene- 
fiting the energy to the extent, that the 
diminution of the velocity during the 
cutting operation will only be 6% per 
cent. instead of 7 per cent., as originally 
assumed. 
(To be continued) 








Opportunities for the 
Machinist 
By JOHN F. WINCHESTER 


One of the chief complaints heard in 
the ranks of machinists is that the op- 
portunities to push ahead and make a 
wage equal to those paid by other trades 
are very limited. To try and convince 
the sceptical that there are opportunities 
in the commercial-car field, I place be- 
fore them certain facts and figures. 

According to government figures in 
1910 there were 31,000,000 horses in this 
country and the annual production of 
horse-drawn vehicles was approximately 
900,000. The number of horse-drawn vehi- 
cles in all was placed at about 10,000,- 
000. While horses will never totally be 
displaced, it is only a matter of a few 
years before there will be a great reduc- 
tion in their number. This is what the 
truck manufacturers are in the business 
for. Estimating that one truck will take 
the place of three horse-drawn vehicles, 
it will take but one-third the number of 
trucks to replace the horse-drawn vehicles 
in this country, or over 100 times the 
total number that it is claimed will be 
produced by the truck manufacturers in 
1912. 

Calculations based upon figures given 
by fire chiefs of the largest cities in the 
United States and Canada show that it 
will take 30,000 or more pieces of fire’ 
apparatus to supply the demand for this 
particular line in the next three years. 
State registration figures of the country 
show that the registration of commercial 
cars doubled in the last year. As the 
product is becoming more durable and 
economical to operate, it is certain that 
these figures will be duplicated or het- 
tered for the next few years. 


THE OPPORTUNITIES 


With the number of commercial cars 
increasing at the above rate, it will be 
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seen that there must be a demand for 
first-class mechanics to superintend their 
building and repair. This demand will 
be confined principally to factory testers, 
inspectors, foremen and mechanics in 
general. There will be a demand for ex- 
pert adjusters, inspectors and foremen 
in the maintenance service stations that 
are being established in all parts by man- 
ufacturers. Experts for private concerns, 
such as breweries, express companies and 
department stores, will also be called for. 

The first class is already well filled. It 
depends wholly upon the individual him- 
self to rise to a position of trust and 
responsibility. Any man who is an all- 
round machinist and possesses executive 
ability is considered a valuable asset in 
any manufacturing plant. 

The second and third classes will be 
filled by men who specialize on some par- 
ticular make of truck, as at the present 
time service stations and private concerns 
rely on the manufacturer of the particu- 
lar truck in operation to supply their 
skilled labor. The demand. today for 
really good men exceeds the supply. If 
repairs are to be satisfactory, the me- 
chanic must have a working knowledge 
of many subjects. It is here that the all- 
round machinist has the advantage over 
the specialist or handy man. 

The supply of skilled labor in repairing 
and maintenance is meager; thus this 
part of the business presents greater 
difficulties than manufacturing. In a fac- 
tory turning out new trucks, the men are 
handling all new parts that have been 
checked in the various making operations. 
The work is divided and the men in each 
section of the factory are under the con- 
trol of foremen. Thus it is almost im- 
possible for a man to go far astray. 

In the maintenance garage conducted 
by either a manufacturer or private con- 
cern, the mechanic must be able to make 
all repairs and adjustments, overhaul a 
truck from top to bottom, besides being 
able to detect possible trouble. Here the 
first-class man can prove his ability. In 
many cases the mechanic having complete 
charge of the trucks for a private con- 
cern, does the hiring of the drivers and 
is responsible for their conduct. 

Another opening is in fire departments. 
The large cities are placing these posi- 
tions in the classified civil-service list. 
The able-bodied machinist who has an 
inclination for this work should make 
his mark here. 

When one considers the growth of this 
industry and the country, the future of 
commercial cars seems tremendous, and 
the fact remains that the high-class ma- 
chinist has here a chance that should be 
given every consideration before he com- 
plains of no opportunities. 





The difference between an arbor and 
a mandrel is that an arbor carries a tool 
or tools and a mandrel carries work. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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An Odd Forging Job 


Among the forging jobs that we get 
are some in which the design of the nec- 
essary dies brings out points of particu- 
lar interest. One of these is shown in 
Fig. 1. 

The jaw end is made on a 3-in. header 
in four operations. The results of the 
first three operations are shown in Fig. 





After the upset is made, the forging is 
placed in the third-operation die, shown 
in Fig. 4, and slotted. This slot is made 
narrow to make the operation easier, to 
save material, and to make necessary as 
small an upset as is practical in the 
first two operations. 

Finally the jaw is spread and finished. 
The die and header for this are shown 
in Fig. 5, A being the spreader. The end 
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Lever Forging 
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FIG.7 
Lug Drop Die. Sixth Operation 








FIG.6 LL 
Bending Die. Fifth Operation 
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2, the dotted line showing the result of 
the third and slotting operation. The 
fourth ‘operation finishes the jaw as 
shown in Fig. 1, except for the drilled 
holes. 

In Fig. 3 is shown the die containing 
the grooves for the first two operations, 
which consist of upsetting the stock into 
shape for slotting. This requires two 
blows, for two reasons. First, the amount 
of stock required is too great to be upset 
at one blow. Second, the shape of the 
upset is such that the stock would not 
fill the die readily in one operation. This 
may be seen by examining the lower 
groove in Fig. 3. If the work was at- 
tempted in one operation the stock would 
upset at A first. Striking the shoulder 
at A, would prevent the upsetting at B. 


D, Fig. 1, is trimmed round on a punch 
and then bent on the bulldozer dies shown 
in Fig. 6. These dies are covered at A 
to prevent the flat stock from warp- 
ing. 

Finally the lug at C, Fig. 1, is drop- 
welded to the bar in the drop-hammer in- 
sert dies shown in Fig. 7. Then with a 
little trimming and the necessary drilling, 
the job is completed. 

E. M. SAMSON. 

Hammond, Ind. 








Making Loose Hubs with 
Punch and Die 


The. common method of fastening hubs 
on machine parts by rivets is open to ob- 
jection. It is expensive, and also weak- 
ens the part fastened in this manner. 

The halftone shows a method of mak- 
ing loose hubs employed in the factory 
of the Dalton Adding Machine Co., Pop- 
lar Bluff, Mo. The hubs are made in 
three operations, namely, forming, swag- 
ing, and trimming, and since all the work 
is die work, an absolute fit is guaranteed 
on the hub, shoulder and spline. The 
hole in the arm is punched with a keyway 
in one operation. 

In the engraving, A is the piece after 
the first operation, B after the second, 
and C the finished hub. One of the arms 
is shown at D. The punch and die used 
for the swaging or second operation are 
shown at E and F. After the hub is as- 
sembled into the arm, the outer edge of 
the turned shoulder is riveted or spun 
over. R. B. Wess. 

Poplar Bluff, Mo. 
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Machinist’s Handy Tool 
Chest 

In these days when system in the shops 
is receiving more attention than ever be- 
fore, it is surprising what a seeming lack 
of system there is in the way many ma- 
chinists and tool makers keep their tools. 
To many, any drawer or box is the only 
provision made for this purpose. 
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to swing against a stop, the desired 
amount can be counterbored off. 

This method has an advantage over 


‘that of pinning the shell counterbore to 


a straight bar and holding this in a chuck 
in the drill spindle, in that it is more 
easily and quickly set up and is self- 
centering. There is a rigid support 
above and below that prevents “rocking” 
due to unevenness. For best results it is 
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A MAcuinist’s HA 


The halftone shows a useful and con- 
venient tool chest that I made. It con- 
sists of drawers of various sizes. The 
one removed and shown at the right is 
used as a card index, in which are kept 
data and kinks that I have found useful. 
The chest when closed presents a neat 
appearance and is conveniently moved 
from one place to another. 


Washington, D. C. C. SHOPE. 








Counterboring in a Lathe or: 
Drilling Machine 

An efficient tool for accurately counter- 
boring bosses on levers and similar work 
that can be handled easily and in which 
the reamed hole goes entirely through 
the work, can be made of a discarded 
taper-shank reamer and a shell counter- 
bore. 


k 
f 








COUNTERBORING 


Anneal the reamer, cut off the fluted 
part, turn or grind the shank to the de- 
sired size and attach a shell counterbore 
well up toward the taper shank by using 
a taper pin. Grip a bushing, the size of 
the hole to be counterbored, in the chuck. 
By inserting the bar through the work 
into the bushing and allowing the work 


She// Counterbore° 


NDY Too. CHEST 


advisable to take a roughing chip on both 
sides and then a finishing chip, using a 
stop on the drill spindle fcr thickness. 

By this method an inexperienced man 
can easily counterbore to within a limit 
of 0.0005 in. and have the finish per- 
fectly square with the hole. 

Worcester, Mass. A. G. BELDEN. 








To Help You ‘* Make Up 
Your Mind”’ 


When called upon to select a machine 
it is often a difficult matter to make up 
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foolscap under headings somewhat after 
the following manner:. 

When the headings have been decided 
upon, the work of preliminary selection 
may be given to an assistant, who awards 
points according to the respective merits 
of the competitors. This done, the list 
is returned to the principal, together with 
the complete tenders, so that he may, if 
necessary, go into them in detail himself, 
before making a final choice. When the 
decision has been made, this list can be 
filed along with the correspondence re- 
lating to the matter, forming a most con- 
venient future reference. 


Arbroath, Scotland. S. CHARLES. 








Fireproofing Fabrics 

A process of fireproofing fabrics, out- 
lined in a paper presented to the recent 
International Congress of Applied Chem- 
istry consists of running the fabric 
through a solution of sodium stannate of 
approximately 45 deg. Tw. (density of 
1.22), so that it becomes entirely impreg- 
nated. It is then squeezed to remove 
extra solution, passed over heated copper 
drums for drying and then run through 
a solution of ammonium sulphate of 
about 15 deg. Tw. (density of 1.08), and 
again squeezed and dried. The fabric 
now contains precipitated stannic oxide 
and the material carries sodium sulphate, 
the latter being removed by passage 
through water. The fabric is then dried 
and subjected to ordinary processes of 
finishing. A long series of severe trials 
has conclusively proved that this mate- 
rial is permanently fire-resisting. No 
amount of washing with soap and hot 
water will remove the stannic oxide, 
which seems combined with the fiber. 
Of course, the fabric can be burned by 
subjecting it to the continued action of 








Mech- 


anical | 
construc- 
tion 


Suita- 
bility 
to our | 
work 


| Range 
of 
work 








/- — 
| 10 
8 
| 6 


10 7 








IN A LATHE 


one’s mind. This is especially true if 
many readers or applications are received 
and suitability in several respects is de- 
sired. To present the various points in 
a concise, easily reviewed form, I have 
adopted the following method and found 
it of great service: 


Tabulate the data on a sheet of 





(Max.) | Cost 
30) | per 

Total Hp. Weight ton Cost Delivery 
27 2} 6000 225.00 $675 6 weeks 
25 4 8000 237 . 50 950 12 weeks 
22 3 7000 250.00 875 9 weeks 


propagated and there is none of the flash- 
ing seen with ordinary cotton fabrics. 
The treatment has no effect on the deli- 
cate colors which may be used on the 
fabric, and the fibers of the material are 
strengthened about 20 per cent. by the 
process. . The cost is about 2c. per yard 
for treatment. 








Because the wearing of neckties offers 
an opportunity for clothing to be caught 
the Soo Road has issued orders in all 
shops on its line forbidding the wearing 
of ties by any employee when on duty 
around machinery. The company ex- 
plains that there have been many acci- 
dents due to this cause, and that the 
new order is absolutely necessary. 
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Discussion of Previous Question 


Referring to letters and articles previously published 
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A Freshman Engineer to 
His Uncle 


Dear Uncle Entropy: 

I was glad to get your letter, and read 
it with interest, but I must confess I am 
a little disappointed. You see, when a 
fellow starts in all seriousness to master 
a lot of studies set out before him as 
necessary for his training in a great pro- 
fession, he does not enjoy having fun 
poked at them. I don’t remember whether 
you had a college course or not, but that 
is of small importance now. Your stand- 
ing in the profession is so well known 
that your training is not questioned. But 
whether you went through college or not, 
it struck me that your letter reflected an 
attitude of mind toward colleges and the 
work they are trying to do which is not 
justified by conditions. 

Now I am not going to try to answer 
your letter point by point, but I am 
going to give you an account of my ex- 
perience here and give you in this way 
an insight—or more intimate knowledge 
—of what is going on inside this college. 
Of course, you must remember that I am 
giving you only the benefit of two weeks’ 
experience, but in.that time I have made 
a good many inquiries among the older 


fellows and have talked with some of the 


“profs” about things which bothered me, 
so what I say is the result of both obser- 
vation and inquiry. 

Right here let me say that I never got 
into a place where I felt so much at home 
so quickly. There is no foolishness about 
“sophs and freshies.” We are assumed 
to be here on business, and instead of 
making life miserable for us the whole 
bunch of older fellows have tried to make 
us feel at home and welcome. And I 
want to say a word about the “profs.” 
There isn’t a “gray head,” a “bald head,” 
or a “mossback” in the bunch. Nearly 
all of them are under 40, and they are 
as approachable and kindly a lot of men 
as one could find. They make the fellows 
feel that they can come to them with any 
sort of problem, whether it is one con- 
nected with work or life. 

They are pretty busy men, too, for in 
addition to their teaching many of them 
are finishing up surveys and construc- 
tion work on which they have been en- 
gaged during the summer. The older 
students tell me that practically all the 
“profs” here are engaged during the 
year in active engineering work of one 
sort or another and like to talk about the 
problems that come up in connection 
with it. 


When I first came here—to get on with 
my experience—I expected to take a me- 
chanical engineering course, but the dean 
told me that the work of the first year is 
alike for all students. He explained that 
the first two years were really prepara- 
tory years, and that during them the 
foundation was laid for the study of the 
more highly specialized Subjects. He 
epoke of mathematics, physics, chemistry, 
drawing and English, especially. He 
frankly said that the weak part in the 
course was the lack of training in French 
end German. He explained that every 
engineer should have a reading knowledge 
of those languages to enable him to keep 
abreast of foreign progress, but that ow- 
ing to the pressure of more important 
work time was lacking for those subjects. 

I entered without stating what course 
I intend to follow, for I can do that at 
ihe beginning of next year, and in the 
meantime I can make sure of what course 
| really do want to follow. Many of the 
fellows here are taking this, that, or the 
other course because their father or their 
Uncle Bill wanted them to. But I think 
it is a good thing to have a year of study 
before really deciding. 


My PRESENT STUDIES 


The things I have to study now are 
mathematics, chemistry, drawing, Eng- 
lish, descriptive geometry and surveying. 
I like them all except descriptive geom- 
etry. That I cordially detest. But I like 
the drawing and the surveying well 
enough to make up. The mathematics 
and chemistry are hard but interesting, 
and so is English. I told my instructor 
in “descript” that I hated it and he 
laughed and said it was too bad, for it 
would be like taking punishment. He 
encouraged me, however, by telling me 
that as I get better acquainted with it, it 
would be easier and more interesting, 
and that it was worth studying because 
it would make me a better draftsman and 
a more logical thinker. 

While I was talking with him it oc- 
curred to me to ask him about some of 
the things you said about mathematics. 
He is a young fellow and teaches here in 
the school year and spends the rest of 
the year designing bridges and steel 
structures. So I let him read what you 
wrote about “some of the more frivolous 
things.” He read it through twice and 
then he laughed and said: “Well, mathe- 
matics is a fine tool, and only those who 
know how to use it can appreciate it.” 
I told him what your professional stand- 
ing is, and he sighed and said that some- 


“mixing.” 


times colleges succeeded in educating 
boys in spite of their well meaning but 
misguided relatives. 

I was awfully disappointed over draw- 
ing at first and did not like it at all. We 
spent hours and hours making freehand 
letters, and it was uninteresting, but we 
are gradually learning how to do good 
lettering and to use our drafting tools. Of 
course, the first part of the work is very 
elementary, as we have to learn all about 
the use of tools and instruments and what 
can be done with them, but as I look 
through the course I have before me in 
printed .form I notice there is no copy 
work at all. We do all our drawing from 
cbjects and we have to plan the drawing, 
decide what views to show, and show the 
right dimensions. Our first plate of that 
kind is to make a drawing of a “lathe 
dog.” I don’t know yet what a “lathe 
dog” is for, but I have seen the one I 
have to draw and find that I not only have 
to make a drawing but first have to sketch 
and measure it. 


THe SHop Work 


We have shop work every afternoon 
and I like it. Our instructor told us the 
first day that we need not expect to be- 
come lathe hands or anything of the sort, 
as it was not the object of the course to 
turn out shop hands, and there was not 
enough time allowed for such work. We 
did explain, however, that we were ex- 
pected to know at the end of our course 
the processes through which a piece must 
go, that we would make parts from the 
raw material, and that we would follow 
some one job through from blueprint to 
finished product. 

By this means he said we were to ac- 
quire a good general working knowledge 
of machine tools and machine-tool opera- 
tions. A good many upper classmen, 
they told me, have no trouble in getting 
summer jobs in shops, and that this ex- 
perience they count as invaluable. In 
this connection I gather from talks I have 
had that it is the custom for the fellows 
to work at practical jobs during vacation 
in order to gain experience and practical 
knowledge. 

I was glad to have a practical man like 
yourself point out the desirability of 
One of the things the presi- 
dent of the school said in his opening 
address this year was that we were at an 
age when the friendships we make will 
count much in our lives. He emphasized 
the necessity and importance of mingling 
with students and of getting into student 
activities. Of course, he pointed out that 








742 


there is a middle ground between too 
much “grinding” and too much society, 
and that those students who find the mid- 
dle ground are the ones who get the most 
out of a college course. 

To be honest, it takes so long in get- 
ting the studies I have to get a line on 
that I don’t find the time for these things, 
as I wish I could. You see we have so 
much “lab” work and are kept so con- 
stantly at work during the day that we 
have to work nights studying. I manage 
to get an hour and a half between 4:30 
and 6 p.m., which I give over to exercise. 
I believe I can do my work better for the 
play and so I go to the gym. 

I wish sometimes I could get you to 
come down here. And I am just that 
stuck up already about this college to 
believe that if you do come for a day 
or so you will learn something. 

Yours in hope, 
Iowa City, Iowa. H. G. Forpb. 





Should the Workman Pro- 
vide His Own Tools? 


This question has been discussed pro 
and con among machinists and tool mak- 
ers for many years. Francis W. Shaw, 
in his article on page 575, is of the opin- 
ion that the time will come when the ma- 
chinist will have all of his tools furnished 
him, 

From a British point of view this 
may be a Satisfactory solution of the 
question. In this country, however, where 
conditions are wholly different, it seems 
to be the generally accepted opinion that 
the workman himself should provide his 
Own small tools, while the shop furnishes 
the more expensive tools. 

It is generally a fact that when a ma- 
chinist applies for a position, one of the 
first questions asked him is: “Have you 
a kit of tools?” If he answers in the 
negative, he stands a poor chance of be- 
ing hired, or if he evades the question 
and comes to work without tools, he is 
looked upon by his fellow workmen as a 
sort of interloper who is trying to bluff 
his way through. 

It is a well known fact that anything 
that is looked upon as common property 
never receives the care that is given to 
personal property. For this reason small 
tools that are used by everyone about 
the shop depreciate in value at an alarm- 
ing rate. This is not true of the more 
expensive tools, as they are used only by 
the skilled workmen, who appreciate 
their value and usefulness. 

Again, suppose the machinist depended 
upon the shop to furnish all small tools. 
In this case it would be necessary to 
keep them in the toolroom and furnish 
them on check, otherwise they would 
soon disappear. The average machinist 
spends enough time at the toolroom win- 
dow as it is, and would waste much more 
time if he had to run there every time he 
wanted a scale or a pair of calipers. 
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We might argue that the shop could 
furnish each man with a kit of tools, he 
to be responsible for their safe keeping 
while in his possession. This would be 
an unsatisfactory arrangement because 
of the expense in providing small tools 
for the different workmen, and in keep- 
ing them up to standard. 

Workmen generally prefer the constant 
use of a specific set of tools to the ex- 
clusion of selecting from a miscellaneous 
assortment. They feel that such use 
breeds a familiarity with the tools that 
enables them to do better work. Take, 
as an example, an ordinary machinist’s 
hammer. After the workman is accus- 
tomed to the weight and balance of his 
own hammer, he can certainly do better 
and quicker work than with any old ham- 
mer picked up at random. 

Philadelphia, Penn. F. B. JACOBS. 





Night Work and Machine 
Tool Wear 


I should like to contribute a little to 
your interesting article on this subject 
on page 369. The manufacturer un- 
doubtedly runs a night shift to obtain 
more work from his plant in a prescribed 
time, and I doubt if he would operate at 
night without a good reason. This night 
operation, however, is frequently con- 
ducted at a gross but preventable loss as 
represented in the wear and tear of ma- 
chirery. 

Quite frequently the night shift is nu- 
merically less than the day one. I have 
known instances where night shifts 
amounted to about only 25 per cent. of 
the day staff; nevertheless, the whole of 
the shafting was in operation. In one 
particular case that I recall, all of the 
shafting in an untenanted shop was run- 
ning because the machinery was required 
in an adjoining room. Manufacturers 
could easily so erect their shafting that 
when but a percentage of the power was 
required, there would be no occasion for 
operating the entire equipment. 

Tools wear more at night for the fol- 
lowing reasons: The night operator, un- 
less he is very strong, is inclined to be- 
come weary, with the result that acci- 
dents occur. The feeling also prevails 
among men that when the night shift 
ends, at least 75 per cent. of them will 
be laid off; consequently they are not as 
careful as permanent men. The light, 
too, is a problem in night work. 

I do not agree with the general opin- 
ion that the best workmen are employed 
throughout the day exclusively. When a 
night shift is inaugurated a certain num- 
ber of the good men are drafted from the 
day shifts, as their presence in the shop 
is quite necessary. Then, too, there are 
men who prefer night work because of 
the extra pay, and still others who prefer 
this type of work to escape unpleasant 
shop associations throughout the day. 
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Generally speaking, however, night 
shifts are not as profitable to the em- 
ployer as the day shifts, as neither the 
quality not quantity is maintained. Fre- 
quently a slovenly night workman is put 
in control of a machine operated by a 
careful workman throughout the day. The 
latter finds on his arrival, in the morning, 
a dirty machine, badly ground tools and 
things missing, and in the necessary re- 
adjustment much valuable time is lost. 

The ventilation of a shop is also a 
problem of vital importance. The air of a 
shop occupied both night and day is nec- 
essarily more or less contaminated, and 
the ventilation is a matter that does not 
receive all the consideration that its im- 
portance entitles it to from the manage- 
ment. 

To sum up, the night shift is to be 
sympathized with. I have had enough of 
it to last me a lifetime. Wear and tear 
of machinery is vastly greater during this 
period than it is during the day, and for 
this reason, the night shift should be dis- 
couraged wherever possible. 

Birmingham, England. J. J. HALI. 


The Factory Whistle 


The effect of public opinion in Eng- 
land, in the form of complaints respect- 
ing this nuisance, is having such an in- 
fluence on the authorities that the factory 
whistle may undoubtedly be numbered 
among the many decadent institutions of 
modern times. In some towns it is abso- 
lutely impossible to get permission to es- 
tablish a “buzzer,” as the whistle is 
called over here, at a new factory. Exist- 
ing “buzzers” are restricted to a few- 
seconds’ buzz; in fact, so few that there 
is barely time to cut off the steam. 

The daily number of buzzes must not 
exceed one for each starting and stopping 
period. Where a warning buzz in addi- 
tion to the commence-work buzz was the 
order, the former has been the one re- 
tained. In some cases firms have volun- 
tarily abandoned the stop-work buzz, and 
installed a centrally controlled system of 
departmental gongs. Three to four min- 
utes is the usual interval between the 
warning buzz and the starting time. 

In a large works in Manchester an 
electric buzzer has been installed right in 
the center of the works and regulated 
so that it may be distinctly heard at any 
point in the works, above the noise of the 
surrounding machinery. 

Francis W. SHAw. 

Manchester, England. 











Inventions are constantly outrunning 
each other. There is much complaint 
now that drill steel for rock drills does 
not stand up to its work. It does not ap- 
pear that the quality of the steel has de- 
teriorated, but that more is required of 
it to meet the conditions of modern drills 
which have been greatly improved in in- 
tensity of operation and mechanical effi- 
ciency. 
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Three Special Drilling’ Ma- 
chines 

The illustrations show in Fig. 1 three 
parts of concrete-handling machinery, 
and in Figs. 2, 3 and 4 special drilling ma- 
chines for producing these parts. These 
are from the plant of the Ideal Concrete 
Machinery Co., South Bend, Ind., builders 
of a complete line of concrete-handling 
machinery, including hand- and power- 
operated block-making machines. The 
parts shown are from some of the latter. 

The three machines are similar in de- 
sign. Figs. 2 and 3 have four spindles 
each, and Fig. 4 only two spindles. Each 
machine is special, and, as shown, is set 
up for drilling only one piece. Taken 
in order, the left-hand part in Fig. 1 is 
shown in position in the fixture on the 
machine in Fig. 2. The machine of Fig. 
3 is for the middle piece shown in Fig. 1, 
and the machine of Fig. 4 for the part at 
the right in Fig. 1. 

Each machine consists of a bed and 
legs of the speed-lathe type, carrying at 
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idler pulleys to give 180 deg. or more 
of belt contact around the spindle pulley. 
The jigs themselves are simple plates 
arranged to fit to the ways of the bed. 
They are adjustable so that different set- 
tings can be obtained for similar parts 
of different size belonging to different 
sized machines. 

These three special drilling machines 
are an excellent example of the possi- 
bilities of special machine tools where 
there is enough work to warrant their 
building. The first two give four holes 
arranged in pairs on opposite sides of the 
field, and the second two, holes similarly 
arranged. 





Ferrule Formulas 
SPECIAL CORRESPONDENCE 


Determinations were made at a large 
factory making heavy copper ferrules as 
to the results of the draw on the metal, 
and the following formulas were worked 
out as to ferrule dimensions. The mate- 
rial used was cold-rolled and annealed 
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always about the same for a set thickness 
of metal, and varied from 20 per cent. 
for 0.032-in. metal down to 11 per cent. 
for 0.072-in. metal, and then increased 
again up to 20 per cent. for 0.125-in. 
gage, the largest drawn. This held true 
when the metal was about 0.001 in. thin- 
ner than the space between tool and 
force. 

In drawing the ferrules, the tools and 
forces were comparatively few in num- 
ber, while the blanking dies were com- 
paratively numerous. The height of the 
ferrules was, of course, adjusted by 
changing the blanking dies. Another 
variable was found to he the thickness of 
the copper sheets. For instance, when 
0.072-in. copper was ordered, it might 
be 0.074 or 0.070. This problem was 
presented (knowing the height of a fer- 
rule punched from .metal of known 
gage): Was it possible to foretell the 
height when the sheets were not true to 
gage? A formula was worked out for 
this. which is a great deal simpler than 
it looks. 

















Fic. 1. 





PARTS OF CONCRETE HANDLING MACHINE 
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Fic. 3. SPECIAL 4-SPINDLE DRILLING MACHINE 


each end a sliding head. Between the 
heads is mounted the jig, which clamps 
the piece in position and has guide bush- 
ing for the drills. 

The drills are fed by a handwheel at 
one end of the bed operating a right-and- 
left screw and connecting with the heads. 
Each head in the machines shown in 
Figs. 2 and 3 is provided with a pair of 


electrolytic copper. In punching the fer- 
rule there is only an annular ring actu- 
ally going into the finished ferrule—a 
ring whose original outer diameter was 
the diameter of the blank, its inner the 
diameter of the punched-out planchet. 
The area of the ferrule was found to 
be approximately the original area of the 
annular ring plus a constant, which was 
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Let H be height of the ferrule of any 
gage; 

h be known height of a ferrule 
drawn from copper of known 
gage, 

G be the gage to be drawn; 

g the known gage, and 

C the clearance between force and 
draw; . 











k an arbitrary constant, varying 
from 10 for 0.032-in. metal 
down to 5 for 0.072-in. metal. 

Then H = Ah + 25 (G — g) + k 
(G—C). 

The constant K was obtained in the 
following manner: 

A large number of shells were drawn 
from metal of a certain thickness, and 
differences in these shells were caused 
by varying the diameter of the punch, the 
die remaining the same size for all. 
These shells were all measured accu- 
rately and the results tabulated. 

Then with punch and die of fixed sizes, 
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Fic. 1 Fic. 2 Fic. 3 
THE THREE PUNCHING METHODS 


a large number of shells were drawn from 
metal of slightly varying (0.001 to 0.002 
in.) thickness. These also were accu- 
rately measured and the results tabulated. 
Finally both the punch and the thickness 
of the metal were varied, the resulting 
shells accurately measured and found to 
confirm the correctness of the deduced 
formula. 

In certain cases weighing instead of 
calipering was resorted to, as it was con- 
sidered more accurate to estimate minute 
variations in thicknesses of curved sur- 
faces by weight than by direct measure- 
ment. Final experimental results checked 
the deduced formula. 

In ordinary punching yy in. is allowed 
at each edge and between ferrules, and 
1 in. for finger-hold at the end. About 
40 to 50 per cent. of the copper bought 
actually makes its way into the finished 
ferrules. Three methods of punching 
were tried as shown in Figs. 1, 2 and 3. 

The method in Fig. 2 saves about 4 per 
cent. over Fig. 1, and Fig. 3 about 4 per 
cent. over Fig. 2. The dies were not 
arranged for multiple punching, and a 
man on piecework was slowed down a 
little by the difficulty of making the first 
punch on the second row come in be- 
tween the first and second punches of the 
first, and again in starting the first punch 
of the third row. However, it is possible 
to raise the piece rate a trifle and still 
make a saving, owing to the smaller 
quantity of scrap. 

The widths of the strips for the double 
and triple punching are, of course, laid 
out to fit the plane geometry of the case. 
A simple formula gives the width for the 
multiple-punch widths. If D be the 
diameter of the blanks in inches then the 
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width in inches of a double-row strip 


will be 
1 
W,=D+%; +L SO tr) 


and for a three-row strip: 


Di 
W,=D+%+1°O* 


It may further be stated if heavy mul- 
tiple presses were to be used making 4, 
5, 6 or n blanks at a time, that the width 
of the strip would then be, for a blank 
D inches in diameter: 

V 3(n—1)(D 4 
? 


- 
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J 
Wn=D- vs + ra) 
Where the third term represents the dis- 
tance between the center lines of the first 
and last rows of blanks, D the sum of 
the two half blanks outside these center 
lines, and the */1, the space on each side. 
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Fic. 4. THE FERRULE PUNCH AND DIE 


The scrap allowance, 50 to 60 per cent., 
in making ferrules from _ single-strip 
punching, seems big when one thinks that 
a circle is approximately 0.7854 of its 
circumscribing square, but remember the 
planchet which comes out of the center! 








Kinks for Pattern Makers 


By STEPHEN E, MEKEEL 


When making thin shell patterns, it 
is always a problem to secure the cor- 
ners without depending entirely on a glue 
joint. This is particularly true where 
a large “round” is required, as in some 
designs of crank cases, etc. The engrav- 
ing, Fig. 1, will help to explain how this 
may be successfully treated by the use 
of small dovetails. 

After building the box-like pattern on 
a suitable follow-board, square pieces 
should be carefully fitted in the corners 
and glued in place. When dry, the cor- 
ners are finished inside and out. With 
a small backsaw, the necessary cuts are 
made to receive the dovetails at proper 
intervals, leaving about yy in. stock, 
as shown. These dovetails become very 
effective when made to fit very tightly 
and set at an angle to one another, as 
shown. 

The process of turning small split 
patterns exactly on the center of parting 
is a stumbling block to many pattern 
makers. This becomes an easy matter if 
the following plan is adopted. First joint 
the halves perfectly. Insert dowels and 
trim the ends evenly. From the parting, 
gage lines as shown, fasten the halves 
together securely with corrugated fast- 
eners and place the pattern as nearly 
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accurate as possible between the lathe 
centers. By using the gaged lines as 
guides while turning, the pattern can 
easily be knocked either way until the 
parting will be seen to be on the dead 
center. 

Frequently it becomes necessary to 
draw a straight line at a given angle 
across a surface so irregular that the 
use of a straight-edge or jig would be 
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FIG.2 Turning Small Split Patterns 
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KINKS FOR PATTERNMAKERS 


highly impractical. Any desired line may 
be drawn quickly in these cases with 
the aid of a deep shadow. It is merely 
necessary to locate the two ends of the 
line, and cast a shadow between them 
with the aid of any strong light. The 
edge of this shadow is easily followed 
with a pencil and an excellent line ob- 
tained. After a little experimenting, one 
will be surprised at the unlimited service 
of this little “shadow kink.” 





The following dipping method for 
blackening small iron parts, in which 
two baths are used, is given in the 
Metalltechnic: The first bath is made by 
dissolving 10 weight parts of copperas in 
twice the weight of water, also 15 parts 
of chloride of tin likewise, mixing the 
two, adding 20-weight parts of hydro- 
chloric acid and diluting it all in about 
400 parts of water. The articles are im- 
mersed in this bath for 10 seconds, rinsed 
in water and immediately placed for three 
minutes in the second bath, which is 
composed of 3% Ib. of “hypo” (sodium 
thiosulphate), % Ib. of hydrochloric acid, 
and 2% lb. of water. It is produced by 
first dissolving the hypo in hot water, and 
the hydrochloric acid should not be added 
till the bath is to be used. 
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OUTLINE OF TOPICS, PAGE 153 
—_———_—_——————SS—_S 


The Foreign Language 


In the matter of languages there is 
usually a great difference between en- 
gineers and shop executives whose 
mother tongue is English, on the one 
hand, and French or German on the 
other. The English or American engi- 
neer seldom has a working knowledge of 
any other language than his own. The 
German or French engineer usually reads 
and speaks two languages and not infre- 
quently three. 

In America the advantage of knowing 
a foreign tongue is not generally appre- 
ciated. To reach a country where Eng- 
lish is not spoken one must take a long 
journey. To reach a country of indus- 
trial importance where a foreign lan- 
guage is used one must cross the At- 
lantic Ocean. France and Germany, on 
the other hand, are close together, are 
near England, are small in area com- 
pared with the United States and have 
much commerce with each other and 
across the channel. The German sees 
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the advantage of knowing French and 
English, and the Frenchman appreciates 
that he can do foreign business better if 
he speaks and writes English and Ger- 
man, 

The great distance from foreign coun- 
tries and the self-sufficiency of Ameri- 
cans leads to a frequent expression of 
the thought by them, that the teaching of 
foreign languages in our engineering 
schools is a waste of the students’ time. 
The uselessness of trying to learn any- 
thing but English is emphasized, the 
cultural value of such study is ques- 
tioned, and it is sometimes boldly stated 
that it is far better to study something 
of practical use. 

Opposed to this are the views of men 
engaged in export trade, who point out 
that the salesman on foreign soil and the 
engineer correspondent at home must 
know the language of the people they 
are approaching and must realize that 
literature prepared for Germany, or 
France, or South America should not be 
written in English. 

Contrasting these views we have: The 
study of a foreign language is useless 
to the engineer; and the knowledge of a 
foreign language is of advantage to the 
engineer. 

It so happens that both of these are 
set forth in this issue. On page 730 Mr. 
Fish writes: “...... the languages as 
taught (in engineering schools) can be 
used neither in conversation nor in read- 
ing technical literature.” On page 732, 
Mr. Viall, in discussing export trade 
says: 


A knowledge of foreign languages is 
not an absolute necessity for the export 
business, but it is certainly one of the 
advantages that those who possess it 
have. This is a bit of practice at the 
hands of our competitors we could well 
bear in mind and consider if it would 
not pay if more of our young men were 
sent over, if for nothing more than to 
acquire one or two languages of coun- 
tries where we want to do business. 


Thus the advantage to the engineer of 
a knowledge of a foreign language is 
considerable. Both because of its use- 
fulness in conducting foreign business, 
and in keeping informed concerning tech- 
nical developments in other countries. 
But such languages are taught in engi- 


neering schools for the cultural value 
rather than for practical use. This must 
be so, for the American-educated engi- 
neer, as a rule, cannot either speak or 
write anything but English. 

It is earnestly hoped that our foreign 
trade will expand. As onc aid in that 
direction the study of the languages of 
the peoples with whom we wish to do 
business must not be curtailed by engi- 
neering students, but, on the contrary, 
should be extended. Further, the young 
graduate should be encouraged to perfect 
himself in these subjects beyond what 
may be taught in his regular technical 
course. 





Creating an Invention? 


The question of patent monopoly was 
again brought up by Samuel W. Ban- 
ning in his paper on “How United States 
Patents Might be Made of Greater Value 
to Patentees” before the Machine Tool 
Builders Convention and printed in part 
on page 703. In common with many 
patent attorneys, Mr. Banning holds to 
the idea that the inventor creates the in- 


vention. He says: 
Since the inventor created the inven- 
tion, he necessarily created the knowl- 


edge of it and supplied the need for it, 
and since these things all emanated from 
the inventor’s own act, it is illogical and 
unreasonable to recognize the public 
demand to utilize an invention which the 
patentee chooses to withold. 

It is safe to say that no inventor ever 
created the knowledge of an invention or 
supplied the need for it, as every in- 
vention is, necessarily, based on work 
previously done by others and to which 
the inventor adds his little mite. It is 
just possible that this might be the one 
thing necessary to crystallize all the 
previous thought into a workable de- 
vice, and that this device would not have 
been practical in any other way, but it 
is not at all likely. 

It sometimes happens that the patent 
claims are so worded as to effectually 
prevent a solution in any other practical 
way, by so tying up the new portion 
with the old that any other solution means. 
an expensive lawsuit i? the patent hap- 
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pens to be in the hands of a powerful 
corporation. 

We sometimes seem to lose sight of the 
fact that the patent monopoly is granted 
ty the public solely in return for the 
supposed benefit which the public may 
receive from the use of articles embody- 
ing this patent. If the patent be sup- 
pressed and the public deprived of such 
benefit, it is not receiving its part of the 
contract. 

Anyone who doubts that this was the 
purpose of the Patent Law, is referred to 
Article 8, Section 8 of the Constitution, 
which reads as follows: 

“To promote the progress of science 
and useful arts, by securing for limited 
times, to authors and inventors, the ex- 
clusive right to their respective writings 
and discoveries.” 

This, it will be noted, places the pro- 
motion of science and the useful arts 
ahead of benefit to the individual, show- 
ing clearly that it was not the inten- 
tion to protect the inventor at the ex- 
pense of others. 

If, as Mr. Banning claims, the inventor 
created the knowledge as well as the in- 
vention itself, and it is entirely his own 
affairs what he may do with it, there 
should be no limit as to the patent term. 
But as no invention is or can be, the 
sole product of any one man or genera- 
tion, the patent monopoly must be lim- 
ited and we should not close our eyes 
to the very evident fact that the tend- 
ency of the times is toward an ever 
widening control of such monopolies, to 
the end that the public may have its end 
of the contract more nearly fulfilled. 








Poisoning from Lead-Pot 
Hardening 
Lead poisoning, being “leaded,” as it 
is said, is a common trouble among men 
lead 
Every one has heard of painters’ 


employed in making and_ using 
paints. 
colic; many have had it. We are so ac- 
customed to this kind of poisoning with 
paint and painting that we do not stop 
to ask if other industrial uses of lead 
have conditions favorable to this disease. 
told that 


making 


We are not surprised to be 
among workers employed in 
white lead, lead acetate, lead oxide, and 
dry colors, lead poisoning -is frequent. 
But we may be surprised to learn that 
the same disease has attacked men en- 


gaged in scaling paint on battleships, 
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ship calking, diamond polishing, print- 
ing, carpentering, plumbing, tin smithing 
and hardening. This last item is of di- 
concern to the réaders of this 
journal. 

At the recent Conference on Industrial 
Diseases, Edward E. Pratt, member of 
the New York State Factory Investigating 
Commission, presented a paper on lead 
poisoning in New York City. It was 
based on an extensive study made by the 
author and his assistants. We quote one 


rect 


incident in detail: 
One of the first cases which came to 
our attention was a pathetic case of 


double wrist-drop. The victim, a man of 
middle age, had 
factory. It was a big place, with many 


hundreds of employees, but the lead pro- 


worked in a magneto 


cess was carried on exclusively in one 
small room, a sort of lean-to at the rear 


of the factory and a little below the level 


of the ground. Here were located five 
lead pots, the temperature of which va- 
ried from 800 to 1500 deg. These pots, 
when inspected, were coveed by hoods 


leading to a chimney, but were not pro- 
The 


one 


vided with any biower attachment. 


roof was raised slightly, a fan at 


end gave a fairly good air circulation. 
In the process preceding the so called 


hardening, bars of steel are bent into 


the horseshoe shape of a magnet. They 
are then brought into the hardening 
room and immersed in a bath of molten 
lead. There they remain for a specified 
length of time, when they are removed 
and suddenly immersed in water. After 
cooling they are stacked up, one above 
the other, and are rubbed down with 
sand-paper to remove any particles of 
lead that remain This process, at the 
time when the inspection was made, had 
been in Operation for less than a year, 
and nine men were employed at it. 

I found seven cases of lead poisoning: 
one had resulted in death, and one in 
double w-ist-drop: others had necessi- 


tated long periods of unemployment. 


This charge that lead-pot hardening is 
a poisonous occupation is strengthened 
by a few instances of lead poisoning in 
wire mills where a lead bath is used for 
hardening and tempering. 

Mr. 
danger comes from 


that the 
the fumes of the 


Pratt does not believe 


molten lead, but rather from the par- 
ticles of lead oxide which are in the air. 
He points out that in the cases investi- 
gated the skimming from the pots was 
carelessly thrown upon the floor. 

In the discussion following this paper, 
the common belief was pointed out that 
a person can only become poisoned from 
lead by the entrance of the substance 
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into the intestines. This is said to be a 
great error. Investigations made by the 
United States Navy show that lead pois- 
oning could be set up in seven days by 
“rubbing lead on the skin.” 

But on the other hand the consensus 
of opinion of the leading authorities 
seems to be that “practically all indus- 
trial lead poisoning is caused by the in- 
halation or swallowing of lead vapor or 
dust.” 

The instance quoted shows that pois- 
oning from lead-pot hardening is pos- 
sible. The mode of its entrance into the 
body is by breathing or swallowing lead 
dust or vapor. These facts lead to the 
question, should lead-pot hardening be 
done away with, or can the process be 
safeguarded to eliminate its dangers? 

The first alternative does not need to 
be considered seriously at the present 
time, for the number of serious cases, 
compared with the number of lead-pot 
hardeners, probably forms a very small 
But we must consider pre- 
The average lead 
This is us- 


percentage. 
ventative measures. 
pot is inclosed by a hood. 
ually piped to a flue or chimney. Fre- 
quently an exhauster is provided to main- 
tain an active circulation of air through 
the hood. Where properly installed, 
these arrangements should remove the 
fumes and to a great extent remove the 
danger from breathing them. 

The danger from lead dust is not as 
But 
follow is one of strict personal hygiene 


easily minimized. the course to 
on the part of the men, and vigilant per- 
the 
All skimming from the pots 


sonal supefvision on the part of 
foremen. 
should be thrown into a metal box and 
at once removed, instead of being thrown 
on the floor to be kicked around under 
foot. The floor around each pot should 
be carefully swept daily, and frequently 
wet down during the working time to lay 
the dust. 
should be kept clean. 


Similarly the top of the forge 
Further the rub- 
bing off of small particles of lead from 
the parts that have been hardened should 
be done in a separcte room and by nien 
wearing respirators. Under no condition 
Should a workman take any food or drink 
without having first thoroughly washed 
and scrubbed his nands to remove any 
lead dust or iead oxide. 

It must not be forgotten that lead is 
an insidious poison. It does not show 
its presence until the person has a vio- 
lent attack. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
the editors 


shop appliances—prepared by 























Combination Cutter, Reamer 
and Drill Grinder 


The halftone shows a motor-driven 
combination cutter, reamer and drill 
grinder, recently developed by the Wil- 


gear headstock, or large 3-step cone and 
friction double back gear. It is also fur- 
nished with a quick-change gear box, as 
shown, all-geared feed box, or belt feed 
box. The boxes are independent and in- 
terchangeable. 

















COMBINATION CUTTER, REAMER AND DRILL GRINDER 


marth & Morman Co., Grand Rapids, 
Mich. 

The machine is designed to grind face 
and side milling cutters up to 12 in. in 
diameter; straight or taper reamers up 
to 17 in. long, with flutes not over 11% 
in.; angle milling cutters up to 8 in., 
of any angle; plain milling cutters up to 
8 in.; gear cutters, hobs and forming 
cutters up to 5% in. in diameter, and 
tap flutes up to 11% in. The machine 
will take cylindrical work either straight 
or taper up to 7% in. in diameter. 

The distance between centers is 17 
in., and holes can be ground in internal 
work up to 4 in. deep. The drill-grind- 
ing attachment is similar to this com- 
pany’s regular non-calipering type. The 
machine is equipped with a i-hp. gas- 
engine motor. 


Quick Change Gear Lathe 


The lathe shown is built in 14- and 16- 
in. sizes., with 5-step cone, single back- 








The quick-change machine has 32 
changes of feed with but two operating 


Stagger Feed Spacing ‘Table 


This press attachment is adapted for 


rapid, accurate feeding of . decorated 
stock for bottle caps, covers, etc. The 
table is moved by the operator after 


each stroke of the press and is locked by 
a cam-actuated stop which engages a 
rack on the table. The table is a light 
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STAGGER FEED SPACING TABLE 


aluminum casting mounted on rollers. 
This construction allows the operator: to 
cut an entire row of blanks’ without 
stopping the press. 

A handle bar is provided which is used 
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QUICK-CHANGE GEAR LATHE 


levers. It is a recent addition to the line 
built by the Overkamp Machine & Tool 
Co., Dayton, Ohio. 


to move the table and also, through its 
eccentric pivots, to control the grippers. 
The sheet is first placed between the 
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guides on the table dnd allowed to rest 
on a pair of preliminary stops which 
place it for cutting the first row. A twist 
of the handle bar closes the grippers, 
the preliminary stops are lifted clear by 
the knob at the right and the first row is 
cut. Subsequent rows are gaged by. al- 
lowing the sheet to drop against a 
straight-edge at the back. All the oper- 
ator has to do is to open the grippers, al- 
low the sheet to fall and close the 
grippers again. 

A pair of scrap-cutting dies is used 
to trim the sheet so that new gage points 
are made as each row is cut. The scrap 
is cut into small pieces. The scrap cut- 
ters are usually mounted on the same 
block as the die to facilitate setting. 

The table is designed to handle stand- 
ard sheets 20 in. wide by 28 in. long. 
Adjustment is provided to take sheets 
up to 30 in. long. The spacing rack for 
gaging cut edges is clamped over a T- 
slot and may be readily removed and dif- 
ferent spacing racks attached. The speed 
may be from 120 to 150 strokes per min- 
ute depending on the size and character 
of the work. 

This attachment was designed, and is 
built by the E. W. Bliss Co., Brooklyn, 
BX. 








Frog and Switch Planer 


This shows a recent addition to the 
line of planers built by the Cincinnati 
Planer Co., Cincinnati, Ohio. 
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ing pulleys are 34 in. in diameter, made 
from aluminum alloy, and have quick re- 
verse on the short strokes. The V’s of 
the bed are force-lubricated through a 
pump which keeps a film of oil between 
the bed and the table at all times. 

The countershaft is mounted on the 
top of the housing, making the machine 
self-contained. A heavy cast frame is 


. fitted between the upper and lower bear- 


ings, and is also fastened to the housings, 
in order to eliminate spring in the shafts 
or bearings when under heavy cuts. 

The machine is 36 in. wide and 18 in. 
high, and is designed especially for the 
heaviest class of frog and switch work. 
It requires a 50-hp. motor. The operat- 
ing features are similar to those of this 
company’s previously described ma- 
chines. 








Friction Facing 


The Royal Equipment Co., Bridgeport, 
Conn., is placing on the market an as- 
bestos brake lining known by the trade 
name of Raybestos. It is made from 
the highest-grade long-fiber asbestos 
woven in a yarn with two strands of soft 
brass wire as a core, and then woven 
into the various widths and thicknesses 
required by the trade. 

It is capable of ‘withstanding for a 
long time the combination of heat, oil 
and grease, and maintaining an even 
coefficient of friction until the lining 
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FROG AND SWITCH PLANER 


It will be noted that the machine is 
equipped with a four-belt drive; that is, 
it is driven by two 4-in. belts. 


The driv- 





is completely worn out. There are no 
strands to become frayed or worn, and 
no outer layer or covering to become 
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loose after the lining has been in use a 
short time. It is made as a unit and 
wears as one. 

It can be cut, drilled and countersunk 
the same as wood or fiber. It has been 
used for some time by concerns manu- 
facturing automobiles, as a brake fac- 
ing, facing for multiple-disk clutch 
rings, or cone clutch facing for engine 
cone clutches, and is also applicable to 
brakes for cranes and for friction pur- 
poses of various kinds. 





Multiple-Spindle Drilling 
Machine 
The machine shown is adapted for floor 
or bench use. The head has a travel of 


12 in., and feeds down to the work by 
means of a rack and pinion. It is 

















MULTIPLE-SPINDLE DRILLING MACHINE 


counterbalanced and is provided with ad- 
justable stops. Two sizes of rails are 
used for *s- and '%-in.- drills, and are 
easily adjustable. This machine is also 
furnished with cluster boxes in which 
all the spindles are accurately located. 
The base has a working surface of 1414 
in. square, but the surface over the oil 
channels measures 17'4x18% in. The 








October 31, 1912 


machine has a capacity for eight '%4-in. 
drills in steel, and the maximum and 
minimum distances from the end of the 
spindle to the face of the base are 15 and 
3 in., respectively. 

The machine is a recent product of the 
National Automatic Tool Co., Richmond, 
Ind., and is known as its No. 9 type D, 
and is adapted for belt or motor drive. 





Geared Double Facing Head 


One of the latest attachments made by 
the Rochester Boring Machine Co., 
Rochester, N. Y., for its horizontal bor- 


AMERICAN MACHINIST 
with the bed, and the housings and 
crossrail are made in one piece. The 


face or bearing for saddles is 21 in. 
wide, and the housings are 36 in. deep. 
The distance from the top of the table 
to the bottom of the rail is 42 in. Over- 
all this casting measures about 83 in. 
There are five heads, three horizontal 
and two vertical. The horizontal heads 
are counterbalanced, and arranged so 
that they may be raised or lowered sim- 
ultaneously or independently. The main 
spindle is of the faceplate-drive type 
arranged to carry cutters from 24 to 36 
in. in diameter. Through the center of 
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GEARED FACING HEAD BORING MACHINE 


ing machine, is shown herewith. The 
faceplate on the head of the machine is 
geared to run slower than the bar and is 
independent of it, so that the facing can 
be done while the hole is being bored. 
The facing head is not shown on the face- 
plate, however. 

The facing head on the outer support 
is also geared, and runs slower than the 
boring bar. It is driven by the extension 
of the boring bar shown, through gears 
shown at the back of the column. This 
gives a positive drive for the facing heads 
and at proper speeds for facing. The 
rest of the machine remains as previously 
described. 


Heavy Five-Head, Six-Spindle 
Miller 


The halftone shows, set 
head, six-spindle miller specially de- 
siged for milling gas  tractor-engine 
frames. It is claimed to be the largest 
special-purpose miller ever built. 

The bed and table are the conventional 
planer-type construction, the wings to 
carry the housings are cast in one piece 








up, a five- 
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the main spindle runs a spindle 4'4 in. 
in diameter with 18-in. in-and-out ad- 
justment. This spindle is for driving 
smaller cutters. 

In front of the main spindle is an 
auxiliary head which carries a spindle 
4% in. in diameter, running in a sleeve 
6% in. in diameter and provided with a 
hand in-and-out adjustment of 6 in. The 
saddle itself has also up-and-down ad- 
justment of 18 in. on the main saddle. 
The left-hand horizontal head is of a 
similar type. The machine is driven di- 
rect connected by a 40-hp. motor mount- 
ed on the rail, and is a recent design of 
the Ingersoll Milling Machine Co., Rock- 
ford, Ill. 








Thickness Gage for Sheet 
Materials 


The thickness gage shown is designed 
for rapid measurement of any sheet ma- 
terial not exceeding 0.11 inch. 

The gage is held in the hand and the 
material to be measured is inserted in 

















DIAL THICKNESS INDICATOR 














HEAVY FIVE-HEAD SIX-SPINDLE MILLER 





750 


the jaws, which are opened by pressing 
the push button with the finger. When 
the pressure on the push button is re- 
leased, the jaws automatically close and 
the thickness of the material is indicated 
on the dial. The dial is white enameled, 
the dashes representing thousandths, the 
dots half thousandths, and the point 
equidistant between the dot and dash 
quarter thousandths of an inch. 

The gage is small enough to be carried 
in the pocket and is known as the “Ash- 
croft,” marketed by Manning, Maxwell 
& Moore, New York, N. Y. 


Core Room Oil 

The J. W. Paxson Co., Philadelphia, 
Penn., has recently developed for the 
market two chemically prepared liquids 
for coreroom use. 

The first is known as “Pax-Oil,” and 
has as an additional quality to the usual 
rosin and core oils the ability to prevent 
the absorption of moisture. It reduces the 
volume of gas when burnt and decom- 
poses at 360 deg. This oil is recom- 
mended exclusively for machine-made 
cores, while “Ros-Core,” another prepar- 
ation, is used exclusively for hand-made 
cores, as a binder in general foundry 
work where cores are made of gravel 
or from sands which contain bond. This 
second preparation has similar qualities 
as the first. 














Slitting Machine 

The special object in the design of the 
slitter shown was to enable the rapid 
change of cutters. . 

The upper arbor is hinged on an in- 
termediate shaft and is adjustable to and 
from the lower arbor on an arc rather 
than a straight line. The upper arbor is 
driven by a bronze gear on an inter- 
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mediate shaft which is in mesh with a 
steel gear on the arbor. This eliminates 
lost motion in the drive on account of 
worn cutters. 

To change cutters it is only neces- 
sary to remove two capscrews at the foot 
of the outboard housing. The housing 
is slid clear of the arbor-ends, the lock- 
pin and adjusting screw released, and the 
upper arbor swung away from the lower 
one. 

The machine is driven by a clutch pul- 
ley, takes cutters 4% to 5% in., and oc- 
cupies a floor space of 25x53 in. It is 
a recent product of the Blake & Johnson 
Co., Waterbury, Conn. 








Indestructible Insulation 

The D. & W. Fuse Co., Providence, 
R. I., has brought out a new insulated 
wire for electrical work known as “Del- 
tabeston Magnet Wire.” 

The insulation used is pure asbestos so 
treated that the insulating properties are 
exceptionally good. At the same time its 
resistance to heat is such that it is prac- 
tically indestructible at any temperature 
to which it may be subjected in commer- 
cial service. The only limit to the tem- 
perature at which the Deltabeston wire 
may be run is that at which oxidization 
of the copper itself takes place. This 
will occur gradually if the coil is run 
continuously at a temperature of 250 
deg. C. 





Cutting an Internal Spiral 
Gear on the Planer 
By W. H.: Dyer 


The illustrations show a fixture for cut- 
ting an internal spiral gear. The part A, 
Fig. 1, in which the spiral gear was to 





_ — 
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be cut, was 4% in. long by 2% in. in 
diameter. The lead was 11 inches. 

The casting G was bored the same 
height as the dividing head centers; an 
angle iron H was also bored the same 
height and used as a steady-rest for the 
gear A. The rear cap on the casting C 
was cored out and a babbitt tooth cast in 
the cap with the bar B, containing the 
master spiral, in place. 

A plate D was made to fit a planer 
head and received the end of the bar B. 
A ball thrust bearing was used at E, so 
that the bar B would rotate freely. A 
thrust bearing was on both sides of the 
plate D. The tool F was fed by a screw 
and held at the exact angle by two 
bushings beveled off at 45 deg. and 
drawn together by a screw. The bar B, 
cap C and the cutter F in the bar, are 
shown in Fig. 2. This fixture worked 
satisfactorily, and. maf also be used for 
cutting long oil grooves. 





What promises te: be an investigation 
of more than usual interest and utility is 
being conducted by the State Engineering 
Experiment Station at the Pennsylvania 
State College under the direction of Pro- 
fessor J. A. Moyer, .of the mechanical 
engineering department. With the in- 
crease in the price of gasoline has come 
the demand for some cheaper fuel that 
will give as good results. Kerosene 
would meet the demands if a satisfactory 
carburetor can be designed, and it is with 
a view of determining the merits and de- 
fects of various types of carburetors that 
the investigation is being carried on. A 
motor built to utilize the energy from 
either of the two fuels ‘mentioned and 
suitable for use on farms and country 
estates has already been installed at the 
college. Experiments will also be made 
on various other mixtures, and a car- 
buretor valve will be designed to shift the 
fuel supply automatically from a small 
gasoline tank, used only for starting, to 
the main kerosene tank. 
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FIXTURE FOR TURNING INTERNAL SPIRAL GEARS ON THE PLANER 
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SLITTING MACHINE 


Fic. 2. THE Toot BAR AND CAP 
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New PuBLicATIONS 


METALLURGY OF CAST IRON. By 
Thomas D. West. Fourteenth edition. 
Six hundred and thirty-eight 4%x 
7%-in. pages. 153 illustrations. In- 
dexed. Price, $3. The Penton Pub- 
lishing Co., Cleveland, Ohio. 


This fourteenth edition has undergone 
a greater revision than any of its prede- 
cessors since the third. Corrections 
have been made as were found neces- 
sary, and 16 subjects have been added. 
Among these are: Advantages of High 
Carbon in Coke; Segregation of Sul- 
phur and Manganese in Castings; Quali- 
ties in Strictly Pure Iron; Experiments 
with Titanium and Vanadium; A Regular 
Mixture for Car Wheels; The Volume 
Relation of White and Gray Cast Iron; 
Brinell and Scleroscope Hardness Test- 
ing Machines; and, Similar Defects Ex- 
isting in Chilled Iron and Steel Car 
Wheels. 

DIGEST OF WORKMEN'S COMPENSA- 
LAWS. Fifty-five 6x9-in. 
baal In library binding, 25c.; paper 


covers, 15c. National Association of 
Manufacturers, New York, N. 


This little reference book has been 
compiled for the employer and employee 
as well as the lawyer, legislator and in- 
surance expert. 

The principle of workmen’s compensa- 
tion is here to stay. The problem is: 
What are the best methods of applying 
it? The states in which compensation 
laws have already been passed are: Cali- 
fornia, Illinois, Indiana, Kansas, Mary- 
land, Massachusets, Michigan, Nevada, 
New Hampshire, New Jersey, Ohio, 
Rhode Island, Vermont, Washington and 
Wisconsin, with such legislation proposed 
in Pennsylvania. 

Among the acts already passed by 
these 15 states there is little uniformity, 
and their respective merits are prob- 
lematic. It is evident that nothing will 
promote the much-desired uniformity 
and aid the progress of the entire move- 
ment other than a general knowledge of 
the laws already passed. This little book 
gives a complete, but concise digest of 
the details of the law of each state, com- 
paring it with similar ones in other 
states. 

We strongly recommend that everyone 
who is interested in or affected by such 
compensation laws, whether as employer, 
employee or student of economic condi- 
tions, procure and read a copy of this 
book. 

MECHANISCHE TRIEBWERKE UND 
BREMSEN (Driving Mechanisms and 
Brakes). By Dr. St. Léiffier . One 
hundred and thirty-two 6%x9\-in. 
ages; 108 illustrations. No index. 


*rice, 6 marks. R. Oldenbourg, Bor- 
lin and Munich. 


Reviewed by ARTHUR L. Ormay 


This volume, in German, presents a 
highly theoretical treatise on unsolved or 
partially unsolved problems in driving 
mechanisms and brakes. The calculation 
of the relation of the resisting stresses, 
on the points of contact, of the moving 
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bodies, taking into consideration the in- 
fluence of elasticity, is more extended 
than is usually found in books on this 
subject. The book is divided into the 
following five chapters: Roll Driving 
Mechanisms; Brakes (different types) ; 
Belt Drives; Rope Drives; Gear Drives. 

Inasmuch as friction-resisting forces 
are always assumed in all of the calcula- 
tions, and the direction and magnitude of 
these forces; as well as their position and 
distribution on the points of contact of 
the two bodies, are unknown, the calcu- 
lations and experiments could not give 
absolutely true results. The author as- 
sumes that all forms of resistance are 
simply variations of the same resistant 
force. On this assumption he proceeds 
to determine the relation of forces, and 
the drive efficiencies which could hardly 
be approached up to the present time. 

Based on this assumed principle, the 
author further proceeds to establish for- 
mulas—backed by some practical ex- 
periments—which might be of interest 
to the designer of the types of drives 
covered and who is interested in the 
deeply theoretical side of his work. The 
book treats the whole subject in the typi- 
cally thorough German style. 


METALLOGRAPHY OF IRON AND 

EL. By Albert Sauveur. Three 

oh ow and ninety-three 7x10%-in. 

pa es: 345 illustrations; indexed. 

ce, $6, net Sauveur & Boylston, 
Cambridge, Mass. 


The author’s preface states that while 
several excellent books on metallography 
have been published, a “well-balanced, 
specific and comprehensive treatise on 
the subject” has not heretofore been writ- 
ten. The author’s purpose is to fill this 
gap in engineering literature and he aims 
to reach a fivefold audience: Those seek- 
ing self-instruction in the metallography 
of iron and steel; teachers and students 
of the subject who need a valuable and 
suggestive textbook; manufacturers and 
users of iron and steel who need the 
practical side of the subject; general 
readers who are interested in both its 
scientific and practical features; and the 
experts who will be stimulated by an 
original treatment not entirely devoid of 
original thought. 

To meet the differing needs of these 
readers, the work has been written in 
simple, readily understood language; dis- 
cussions of ill-founded or purely specu- 
lative theories have been omitted. 

The book is divided into 24 lessons and 
two appendixes. The pages of each are 
numbered consecutively beginning with 
1, and all of the illustrations in each les- 
son are likewise numbered consecutively, 
beginning with 1. This gives the book a 
lack of mechanical unity, but is an ar- 
rangement easily modified in future edi- 
tions. 

The lessons take up first, pure metals; 
then iron, both pure and wrought; steels, 
both low carbon, medium high and high 
carbon; impurities in steels; the thermal 
consists of a low-pressure distribution 
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critical points of iron and steel, divided 
into occurrence, causes and effects; cast 
iron; the mechanical treatment, anneal- 
ing, hardening and tempering of steel, 
with the theories of hardening; the ce- 
mentation and case-hardening of steel; 
treatment of special steels, taking up 
general considerations, constituents, pur- 
pose, treatment and uses; a discussion of 
cast iron, including its impurities; malle- 
able cast iron; and finally the constitution 
of metallic alloys, the equilibrium dia- 
gram of iron-carbon alloys; and the 
phase rule. 

The appendixes cover the manipulation 
of specimens for microscopical exami- 
nation, and the nomenclature of the mi- 
croscopic constituents. In addition, an in- 
troductory section treats of the appa- 
ratus for the metallographic laboratory. 

This outline of the lesson headings 
indicates in considerable detail the scope 
of the book. It is comprehensive, and 
appeals to the reviewer as_ carefully 
covering the wide field of the author’s 
aim. The mechanical production of the 
book is very good. 





PERSONAL 


Dwight O. Barrett, formerly superin- 
tendent of the Manitoba Engines, Ltd., 
Brandon, Manitoba, is at present con- 
nected with the Heer Engine Co., Ports- 
mouth, Ohio. 

C. A. Houghton has resigned as chief 
engineer of the P. H. B. & N. C. Ry. 
Co., Eidenau, Penn., in order to become 
assistant electrical engineer, Illinois Steel 
Co., Gary, Ind. 

J. Perkins, until recently general fore- 
man of Saurer Motor Co., Plainfield, N. 
J., has accepted the superintendency of 
the Rushmore Dynamo & Lamp Co., of 
the same city. 

Adolph O. Austin was recently ap- 
pointed chief draftsman of the Larsen 
Ice Machine Co., Chicago, Ill. He was 
formerly a member of the drafting de- 
partment of the York Manufacturing Co., 
York, Penn. 

William R. Wallis, who has been the 
Western representative of the AMERICAN 
MACHINIST since 1898, has resigned. Mr. 
Wallis met with an accident, in which he 
was thrown from his automobile. and his 
injuries as well as the nervous shock 
sustained, have made a long rest neces- 
sary. Walter S. McFaddin, Cincinnati, 
O., succeeds Mr. Wallis. 





OBITUARY 


Horace Inman, president, Inman Man- 
ufacturing Co., Amsterdam, N., Y., and a 
prolific inventor of paper-box machinery, 
died on Oct. 16, aged 73. 

Maunsel White, prominent metallurgist 
and co-developer of the Taylor-White 
process of high-speed steel manipulation, 
died in New Orleans on Oct. 22. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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NEW ENGLAND STATES 


H. R. Trainer, 55 High St., Brookline, 
Mass., has awarded a contract for the 
consfruction of a one-story garage, 20x 
23 ft. H. M. Ramsay, 50 Bromfield St., 
Boston, is arch. 

J. 8. Coffin, Cape Cod, Mass., has awar- 
ded a contract for the construction of a 
garage. E. A. Phillips, 307 Second St., 
Warren, Penn., is arch. 

The Griffin Wheel Co., Chelsea, Mass., 
is preparing to build three additional 
buildings to its plant, to increase the cap- 
acity by 500 wheels per day. 

James T. Ball, 39 Rosedale St., Dorches- 
ter, Mass., is preparing plans for a one- 
story addition, 60x73 ft., to the garage of 
the Talbot Ave. Garage Co. 

The Lyon Mfg. Co., recently incorpora- 
ted at Fitchburg, Mass., with a capital of 
$50,000, contemplates establishing a plant 
forthe manufacture of textile machinery. 
Peter Ward is pres. 

The Chelmsford Foundry Co., Chelms- 
ford, Mass., has leased the plant of the 
Union Foundry Co. at Lowell, Mass. and 
will use it for a machine shop. 

The owners of the Lowell Machine Shop 
Lowell, Mass., will increase the capita 
stock and take over the plant of the Saco- 
Pettee Co., which has works both at Saco, 
Maine, and at Newton Lower Falls, Mass. 
The name of the company will be changed 
to the Saco-Lowell Shops. The directors 
willinclude Henry S. Shaw, Milton, Mass., 
James C. Howe, Lowell, Mass., and R. P. 
Snelling, Newton. 

The Heald Machine Co. manufacturer of 
grinding machines, is building an addition 
to its plant at Worcester, Mass. The new 
building will be 30x40 ft., and will be used 
by the hardening and tempering depart- 
ment. Noted Oct. 3. 

The Rockwood Sprinkler Co., manufac- 
turer of automatic sprinklers, has bought 
a site adjoining its plant at Worcester, 
Mass., and contemplates extensions. 

The Narragansett Machine Co., Paw- 
tucket, R. I., has awarded a contract for 
an addition to its plant on Vale St., to cost 
$5000. 

A 56x112-ft. tile 


addition of hollow 


block is being built at the Bridgeport 
Motor Works, Kossuth St., Bridgeport, 
Conn. 

Plans have been prepared by C. F. 


Beardsley, Jr., arch., for a two-story 
brick addition to the factory of the Amer- 
ican Graphophone Co., on Railroad Ave., 
Bridgeport, Conn. The new building will 
be used forajapanroom. Noted Sept. 19. 
Dunbar Bros., manufacturers of 
springs, will build a one-story addition to 
its hardening shop at its plant at Bristol. 
Conn The new building will be 40x40 ft. 
The Winchester Repeating Arms Co. is 
building an addition to the generator 
house at its plant on Newhall St., New 
Haven, Conn. The building will be two 
stories, 31x32 ft., of brick. Noted Sept. 12. 
Plans have been completed for the pro- 
posed machine shop for the J. Manville 
Machine Co., Waterbury, Conn. The 
building will be of brick, 40x200 ft., 30 ft. 
high Noted Oct. 3. 
The Franklin Moore Co., contemplates 
the construction of a one-story erecting 
shop, 40x90 ft., at Winsted, Conn. 


MIDDLE ATLANTIC STATES 


* The Buffalo General Electric Co., Buffalo, 

N.Y., has completed plans for a repair 
shop to be erected at Niagara and Tona- 
wanda Sts. 

Axel Hodman, arch., 371 Fulton St., 
Brooklyn, N. Y., is preparing plans for 
the construction of a garage, two stories 
high, 107x92 ft., in New York City, for A. 
J. Brookman. 

The Oneida Steel Pulley Co., Oneida, 
N. Y., will soon begin the construction of 
an addition toits plant. A concrete struc- 
ture, of the saw-tooth type, one story 
high, 312x110 ft., will be erected. 


The Board of Contract and Supply, 
Schenectady, N. Y., is receiving bids for 
shop tools and ene for the Tech- 
nical High School. ‘rederick E. Johnson 
is secy. 

The M. E. Blasier Co., Utica, N. Y., will 
build a two-story addition, 65x50 ft., to 
its brass works on Columbia St. 

L. F. Hirsh & Bros., 267 Broad St., New- 
ark, N. J., are receiving bids for the con- 
struction of a two-story garage on Eliza- 
beth St., Elizabeth, N. J. The estimated 
cost is $15,000. 

The F. H. Pownall Iron Works, James- 
burg, N. J., has been incorporated and 
will soon begin the construction of an 
iron, brass and copper foundry. 

Bids are being received by W. E. Leh- 
man, arch., 738 Broad St., Newark, N. J., 
for the construction of a one-story garage 
50x60 ft., for the Green Motor Car Co. 
The estimated cost is $6000. 

The Jersey Biscuit Co., 111 Hudson St., 
Newark, N. J., has had plans completed 
for the construction of a two-story 100x 
50 ft. garage. The estimated cost is 
$15,000. Robert Sellick, 222 Market St., 
is the arch. 

The Pennsylvania R.R. Co., Philadel- 
phia, Penn., has awarded a contract for 
the construction of a new battery house. 


It will be one and two stories high, 149x 
27 ft. The estimated cost is $18,000. 
Noted Oct. 10. 


Bids have been received by W. C. 
Prichett, arch., 417 Walnut St., Philadel- 
phia, Penn., for the construction of a 
garage at 2lst and Ludlow Sts., for J. J. 
Short & Bros., 2lst and Chestnut Sts. It 
will be four stories high, 185x65 ft., of lime- 
stone and brick. 

The plant of the Enterprise Foundry 
Co., Nixon and Manhattan Sts., Pitts- 
burgh, Penn., was recently damaged by 
fire to the extent of $8000. The structure 
was one story high, 125x75 ft., of brick. 

Fire, Oct. 13, damaged the plant of the 
Standard Underground Cable Co., 17th 
and Pike Sts., Pittsburgh, Penn. Loss 
$2000. 

Bids have been received by George 
Douthit, Tarentum, Penn., for the con- 
struction of a three-story machine shop, 
70x25 ft. The estimated cost is $7500. 

The N. & G. Taylor Co., manufacturer 
of tin-plate, Cumberland, Md., has de- 
cided to construct another factory at its 
plant, to cost $150,000. 


SOUTHERN STATES 


Wrenn & Carland, 7 South Lexington 
Ave., Asheville, N. C., will erect a three- 
story and basement garage of fire-proof 
construction, and will equip with modern 
machinery. It will cost about $20,000. 


The Phillips Mfg. Co., Orlando, Fla., 
will add to its present plant a small foun- 
dry for the manufacture of patented 
woodworking machinery. The building 
will be of brick, two stories, 70x140 ft. 
Francis V. Phillips is pres. 


The Ingalls Iron Works is considering 
Se erection of a plant at Birmingham, 
Ala. 

The National Cast Iron Pipe & Foundry 
Co., composed principally of Birmingham 
business men, will erect a pipe plant at 
Boyles, Ala., costing about $350,000. A.H. 
Ford, pres. and gen. mgr. of the Birming- 
ham Railway Light & Power Co. will be 
pres. of the new organization. 

The Pulzer Mfg. Co. has been organized 
at Montgomery, Ala., with a capital stock 
of $50,000, and will establish a factory to 
manufacture heating systems and ven- 
tilating peak. R. Hugger is pres. and 
C. F. Galliher is secy. and gen. mer. 

The Consolidated Iron Works, Biloxi, 
Miss., will enlarge its plant and add new 
machinery, including equipment for ma- 
rine work. 

Stewart & Bruckner, 
North, Nashville, Tenn., has purchased 
the building at 141-143 Third Ave., North, 
and will remodel and equip it as a boiler 
machine shop and sheet iron works. 


157 Third Ave., 


Louis Lebeck will build a two-story 
garage at Broad St. and 14th Ave., Nash- 
= Tenn., at an estimated cost of $20,- 


MIDDLE WEST 


The Eller Mfg. Co., Canton, Ohio, man- 
ufacturer of sheet metal goods, will 
erect a new plant at Camden Ave. and the 
paaeyivente R.R. Estimated cost, $60,- 


The Ohio Forge Co., Cleveland, Ohio, 
has commenced work on its one-story 
factory addition on East 65th St. 

The Armor Clad Mfg. Co., 1450 Maple 
Ave., Cleveland, Ohio, will erect an ad- 
dition, 46x100 ft., of brick and tile. 

The White Automobile Co., Cleveland, 
Ohio, has awarded the contract for the 
erection of a new one-story brick and 
steel machine shop 160x240 ft. to cost 
$40,000, at St. Clair Ave. and East 79th St. 
Geo. H. Smith, arch., prepared the plans. 

The Champion Stove Co., Cleveland, 
Ohio, has awarded the contract for the 
seean of a foundry at 4001-5 West 25th 


The Upson Nut Co., manufacturers of 
bolts and nuts, 1911 Carter Rd. Cleveland, 
Ohio, is erecting a new $10,000 plant. 
Noted Sept. 19. 

The General Electric Co., 1099 East 152d 
St., Cleveland, Ohio, is erecting a new 
$10,000 plant. 

The Ernest Lee Machine Co., Cleveland, 
Ohio, has had plans prepared for the con- 
struction of a factory for the manufac- 
ture of automobile accessories. Plans 
call for a one-story brick structure, 100x 
320 ft., at an estimated cost of $15,000. 

A syndicate of business men of East 
Liverpool, Ohio, are yoo: to construct 
a six-mill sheet and tin-plate plant at 
East Liverpool. T. V. Milligan, East 
Liverpool is at the head of the syndicate. 

S. M. Jones & Co., 600 Segur Ave., Tol- 
edo, Ohio, are erecting an addition to 
their machine shops. The new building 
will be used as a forge shop, and will be 
30x60 ft. 

The Gamble Motor Car Co., Toledo, 
Ohio, is erecting a new building, which 
with its old quarters will increase the size 
of the present establishment to a quarter 
of a city block. The new structure is to 
be of brick and steel with floors of con- 
crete, 

The Toledo Motor Truck Co., Toledo, 
Ohio, is erecting a one-story, 54x236 ft. 
structural steel building. 

The Mark Mfg. Co., (tube works) Zanes- 
ville, Ohio, will build additions and make 
other improvements to its plant. 

The American Rotary Valve Co., An- 
derson, Ind., has started work on the con- 
struction of its proposed brass and iron 
foundry. 

The Fort Wayne Engineering & Mfg. 
Co., Fort Wayne, Ind., has started work 
on its proposed plant. The building will 
be 55x275 ft. 

._Work has started on the erection of the 
proposed plant for the Simplex Ry. Ap- 
pliance Co., Hammond, Ind. 

William L. Elder, Saks Bldg., Indiana- 
polis, Ind., will erect a garage to cost 
$18,000 at Capitol Ave. and Vermont St. 
It will be of brick, one-story, 35x135 ft. 
C. W. Doll & Co., Aetna Bldg., Indianapo- 
lis, are archs. 

The H. J. Martin Forging Co., 510 South 
Harding St., Indianapolis, Ind., has taken 
out a permit for the erection of an addi- 
tion to cost $8000. 

The Murphy Iron Works, Detroit, Mich., 
will erect an addition of brick and con- 
crete. Contracts have been awarded. 

Thomas F. Cowhey, 309 Jefferson Ave., 
Detroit, Mich., will erect a public garage 
to cost $18,000. It will be of reinforced 


concrete, Swo-otery. 70x120 ft. Frank 
avis, Hanna Mills Bldg., Detroit, is 
arch. 


The C. M. Hall Lamp Co., Detroit, Mich., 
has been granted a permit to erect a two- 
story addition to its plant at an estimated 
cost of $17,000. 








October 31, 1912 


Roehn & Davidson, wholesale hardware 
dealers, Detroit, Mich., are erecting a 
$40,000 addition to their present plant at 
Wayne and Woodbridge Sts., Detroit, 


The Walker-Weiss Axle Works_is the 
new name for the Flint Axle Works, 
Detroit, Mich., which was recently taken 
over by Thomas Walker and Superin- 
tendent Weiss of the Weston-Mott Co., 
Detroit. The plant will be enlarged and 
facilities increased for the manufacture 
of automobile axles. 


The Parish Mfg. Co., Detroit, Mich., 
has awarded the contract for the con- 
struction of a brick addition to its plant. 
The company makes automobile frames. 


Mildner & Eisen, archs., 1018 Hammond 
Bldg., Detroit, Mich., has let for the 
American Auto Trimming Co. additional 
contracts for its large brick factory build- 
ing on Meldrum and Berlin Aves. 


The Cutting Motor Car Co., Jackson, 
Mich., is making arrangements to double 
the size of its plant at Jackson. 


The Aurora Automatic Machinery Co., 
Aurora, Ill., has awarded the contract for 
erecting its proposed new additions. 
Estimated cost, $80,000. Noted Oct. 24. 


Marshall & Fox, archs:, Colorado Ave. 
and 43rd St., Chicago, Ill., are preparing 
plans for the erection of a garage. 


Fire damaged the Curtis Fixture Co.’s 
plant, 1119 Jackson Blvd., Chicago, IIl., 
Oct. 15. Loss $35,000. It will be im- 
mediately rebuilt. 


W. E. Bletsch, Chicago, Ill., is having 
plans prepared for the erection of a gar- 
age, two stories, 35x40 ft. C. F. Ansorge, 
2011 Seminary Ave., Chicago, is arch. 


Spaulding & Merrick, 820 South 43d 
Ave., Chicago, Ill., are receiving bids for 
the erection of a garage. 


Henry H. Lange, 164 North May St., 
Chicago, II1., will remodel and erect an ad- 
dition to his machine shop. T. Gaastra, 
701 East 74th St., Chicago, is arch. 


L. J. Wasey, Evanston, IIl., will erect 
a garage. Bids are being received. 
Perkins, Fellows & Hamilton, 6 North 
Clark St., Chicago, ILll., are archs. 


Nepil & Tyk, Oak Park, Ill., will erect 
a garage, one-story, 50x125 ft. of brick, to 
cost $7000. John Klucina, 3918 West 26th 
St., Chicago, II11., is arch. . 


The Gardner Grain Weigher Co., Ot- 
tawa, Ill., whose factory was destroyed 
by fire Aug. 20, is planning to increase its 
capital stock from $25,000 to $100,000, and 
to build a new factory in Ottawa. 


The contract has been awarded for 
erecting a modern factory building for 
the Two Rivers Plating Works, Two 
Rivers, Wis. It will be three stories and 
basement, 40x86 ft. 


WEST OF THE MISSISSIPPI 


The Gallatin Valley Ry. Co., Bozeman, 
Mont., will make extensive improvements 
at Bozeman, the first being the erection of 
a four-engine roundhouse. 


The Moon Motor Car Co., St. Louis, 
Mo., plans to make further improvements 
to its plant and to install a large amount 
of new equipment. During the past 
secson, additions have been made to the 
plant, which more than doubled its 
capacity. 

The Mathiesen Spring Cushion Wheel 
Co., San Antonio, Tex., contemplates the 
installation ofa plant for the manufacture 
of spring cushion automobile wheels. 


It is announced that the Ford Motor 
Co., Detroit, Mich., has secured a site at 
Broadway and Exposition Ave., Denver, 
Colo., and will erect a four story assemb- 
ling plant. 


George Utter, Silver City, N. M., plans 
to enlarge the zinc concentrating plant 
at his mines in the Pinos Altos district. 


WESTERN STATES 


Edward Rider and R. D. Bentley, Sac- 
ramento, Calif., will erect a plant for oxy- 
acetylene welding at 530 Alameda Ave., 
Reno, Nev. 


Stanley Deblois Co., Brawley, Calif., 
will erect a commercial garage and ma- 
chine shop in £1 Centro, Calif. 


W. E. Callis, J. Shaw, and Tustin Nico- 
les, Lompoc, Calif., are planning the 
erection of a commercial garage and re- 
pair shop at Lompoc. 
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AMERICAN MACHINIST 


Louis H. Tolhurst, Douglas building, 
Los Angeles, Calif., will erect a com- 
mercial garage and machine shop - gn 
South Figueroa St., Los Angeles. i | 
King and Edward C. Taylor, archs., Con- 
solidated Realty Bldg., Los Angeles, are 
preparing plans. 


B. K. Tanner, National City, Calif., is 
considering sites at National City for the 
purpose of erecting a 25-ton smelter. 


CANADA 


The Vinot Car Co., Montreal, Que., is 
having plans prepared for a new factory. 
C. Ernest Gault, 54 St. Francis Xavier St., 
is mer. 


The Canadian Car & Foundry Co., Mon- 
treal, Que., will build an addition to its 
branch at Amherst, N. 8., costing $150,000. 
Nathaniel Curry is pres. 


The Tallman Brass & Metal Co., San- 
ford and Nelson Sts., Hamilton, Ont., is 
considering plans for an addition to its 
plant, which will double its present out- 
put. 


The George White Co., London, Ont., 
manufacturer of threshing machines will 
enlarge its plant. Arthur W. White is 
mer. 


R. E. Eckert, 434 Queens Ave., London, 
Ont., and George Turdell have purchased 
the property of the old Wilcox Mfg. Co. 

elsea Green, Ont., and will remodel 
and install new macninery for manufac- 
turing hardware specialties. Electric 
lighting and heating equipment, belt- 
ing, shafting, pulleys, and fittings for ma- 
chines will be required. 


The Canadian Malleable Iron Co., has 
urchased the 30-acre site at Owen Sound, 

nt., formerly occupied by the Carney 
Lumber Mills, burned last spring. The 
urchase included the power plant of the 
umber company which was not seriously 
damaged, and three buildings will be 
erected, two will be 50x500 ft. each, and 
the other will be 50x250 ft. 


A. J. Stough, St. Thomas, Ont., manu- 
facturer of steel vaults, will erect a two- 
story brick and cement factory, 60x150 
ft., costing $10,000. Steam heat, electric 
light and motor, steel riveting machines 
and blacksmith equipment will be needed. 


The G. S. Blakeslee Co. has been organ- 
ized at Sarnia, Ont., with $40,000, capital 
stock, and will establish a factory to man- 
ufacture dishwashing and other patented 
machinery. George 8S. and G. R. Blakes- 
lee, and Norman St. C. Gurd are provi- 
sional directors. 


The Forsyth Pulverizer Co., Ltd., To- 
ronto, Ons..has been orgpaince by Walter 
F. Gouinlock, James A. Byers and Cecil E. 
Davies with a capital stock of $250,000. 
It will manufacture rock crushing and 
mining machinery, and arrangements for 
a plant are being made. 


The Thor Iron Works, Ltd., Toronto, 
Ont., has purchased the plant and equip- 
ment of the Toronto Ship Yards Co., and 
will manufacture steel plate work of all 
kinds, and also do marine repair work. 
The company was lately organized and 
is capitalized at $100,000. 


The Electrical Utilities Co., Toronto, 
Ont., has its new buildings at New Ham- 
burg, Ont. nearly completed. The plant 
will include a brass foundry, iron oun 
dry, machine shop, electro-plating and 
woodworking departments. Complete 
equipment will be required. James Fow- 
ler is pres. and R. F. Smith secy. 


The plant to be erected at North Wel- 
land, nt., by the Standard Steel Con- 
struction Co. includes two buildings, one 
80x500 and the other 300x500 ft., as tempo- 
rary headquarters. The initial invest- 
ment will approximate $250,000. Ww. 
Knight, Pittsburgh, Penn. and E. A. C. 
Kuhnel, Carnegie, Penn. are interested. 
Noted Oct. 17. 


The Legget & Platt Steel Bed Co., Car- 
thage, Mo., will establish a Canadian 
branch at Windsor, Ont. Crane & Pen- 
nington, Bory Bldg., have prepared plans 
oer two one-story buildings, each 50x100 


The Walloff Motor Truck Co., Minnea- 

olis, Minn., plans to establish a plant at 

edcliff, Alta., the main building of which 
will be 60x150 ft. The company will man- 
ufacture motor trucks and automobiles. 


The Archibald Auto Co., Vancouver, B. 
C., has begun excavations on Georgia St. 
ser the qrsoten oe commercial garage 
and machine shop, to cost approximate 
$30,000. A. W. Cruse is mer. od 
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New INCORPORATIONS 


METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


The Pyro-Pin Mfg. Co., Fitchburg, 
Mass. apital $25,000. Incorporators: 
George C. Miller, William J. Beattie, Jos- 
eph B. Molaghan. 


Andrew C. Campbell, Inc., Waterbury 
Conn., copper and brass goods. Capita 
$50,000. Incorporators: A. C. Campbell, 
H. B. Campbell, Francis T. Reeves, Water- 
bury, Conn. 


Faultless Mfg. Co., Inc., Buffalo, N. Y.; 
bed springs. Capital $10,000. Incorpora- 
tors: Percy 8S. Lansdowne, William H. 
Fleischmann, William H. Lee, 40 Merri- 
mac St., Buffalo. 


Hydraulic Steering Apparatus Co., Inc., 
Lockport, N. Y.; hydraulic steering ap- 
paratus, engines, boilers. Capital $15 - 
000. Incorporators: A. C. Buell, Buffalo, 


of L. 8. Wolf, D. F. Carmes, Lockport, 


Distributing & Importing Co., Inc., 
Boro. Manhattan, New York; automo- 
biles, motor vehicles, and biplanes. Capi- 
tal $100,000. Incorporators: Paul Lacroix, 
Harvey T. Andrews, Henry A. Miller, 2 
Rector St., Manhattan. 


Micheal Fogerty, Inc., Boro. Manhat- 
tan, N. Y.; marine and stationery boilers, 
tanks, stacks. Capital $10,000. Incorpora- 
tors: Charles V. Halley, Jr., David A. By- 
ron, Michael Fogerty, 119 Russell si. 
Boro. Brooklyn. 


Merchant Engineers’ Corporation, Boro. 
Manhattan, N. Y.; engineering processes 
and equipment. Capital $25,000. Incor- 
2»orators: John Santera, John J. Pheelan, 
imma D. Deitz, 261 Broadway, New York. 


Sanitary Sandwich Machine Co., Inc., 
Boro. Manhattan, N. Y.; sandwich mach- 
ines. Capital $100,000. Incorporators: 
A. T. Maisch, Brooklyn, W. Gernannt, F. 
M. Ashley, Manhattan. 


Vigliano Signal Corporation, Boro. 
Manhattan, # r.; patented articles; 
specialties. Capital $25,000. Incorpora- 
tors: L. Culler, J. Vigliano, J. Reiss, New 
York City. 

Hopf & Daxon, Inc., Boro. Manhattan, 
New York; wearing apparel machine 
makers. Capital $18,000. Incorporators: 
Thomas A. Byrne, Mary A. Borcherding, 
are D. Cella, 206 Hudson St., Hoboken, 


Quadruplex Safety Picture Machine 
Co., Inc., Boro. Manhattan, New York; 
moving picture machines. Capital $500,- 
000. Incorporators: Frank R. Biedler, Al- 
bert E. Sunderhauf, William Biedler, 55 
John St., Manhattan. 

Hendricks Mfg. Co., Camden, N. J.; 
automobile accessories. Capital $250,- 
000. Incorporators: F. R. Hansell, J. A. 
McPeak, F. S. Barman, Camden, N. J 


Steel Barrel Co. of America, Inc., Mont- 
gomery St., Jersey City, N. J.; steel bar- 
rels. Capital $50,000. Incorporators: C. J. 
Callahan, 551 Van Courtlandt Park, Yon- 
kers, N. Y., W. J. Lewis, 397 Fifth §t., 
Brooklyn, N. Y., J. Tapper, 501 West 168th 
St., New York. 

Kellogg & Hill Co., 251 New Jersey R.R. 
Ave., Newark, N. J.; metallic goods, 
Capital $5000. Incorporators: J. B. Kellogg, 
251 N. J. R.R. Ave., Newark, W. R. Hamil- 
ton, Morristown, N. J., L. C. Burdett, 32 
Liberty St. 

The Queen City Engineering & Machine 
Co., Cincinnati, Ohio; manufacturing and 
repairing machinery. Capital $10,000. 
Incorporators: Rudolph Feilhauer, Ed- 
mund Feilhauer, Clyde C. Penny, Henry 
J. Bramlege, Charles J. Bramlege. 

The Cleveland Research & Testing Lab- 
oratories Co., Cleveland, Ohio; inventing, 
discovering, testing, analyzing, manu- 
facturing, selling and advising concern- 
ing machinery, and chemicals, com- 
pounds, devices, process and patents and 
copyrights thereon. Capital $20,000. In- 
corporators: Charles W. Hill, Wennell G. 
Wilcox, John W. Brown, John E. Murray, 
Clifford R. Walker. 

The Hale-Christy Co., Cleveland, Ohio; 
electrical and mechanical devices. Capi- 
tal $3000. Incorpprators: Willis W. Hale, 
Neal W. Gray, C. J. Peck, Leroy Christy, 
W. B. Hale. 

The Scheible Moncrief Heating Co. 
Cleveland, Ohio; manufacture and dea 
in hot air furnaces and other kinds of 
heating furnaces. Capital $30,000. In- 
corporators: Charles C. Scheible, Ernest 
C. Fox, Eugene R. Kelly, Anson B. Tin- 
dall, Almon Ellwell. 


The Dayton Brass Castings Co., Dayton, 
Ohio. Capital $15,000. Incorporators: 
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. 
J. D. Platt, Jr., T. F..McDonald, C. W. 
Mason, R. G. Corwin, B. K. Landis. 
The Gage Co., Dayton, Ohio; boilers 


boiler girth seam protectors. Capita 
$25,000. Incorporators: Joseph J. Gage, 
W. G. Morrison, Mary A. Nightingale, 


E. G. Kennedy, Temple Watkins. 

The Auto Combination Lock Co,, Chi- 
cago, Ill.; nut locks and supplies. Capital 
$50,000. Incorporators: Howard L. Mason, 
Harry M. Snow, Francis W. Robinson, 
William J. Liddy. 

Cleveland Lock Works, Chicago, 
safes, vaults and locks. ,Capitel $15,000. 
Incorporators: A. E. Anakin, W.J. Shealy, 
S. McCane. 

Chicago Economy Machinery Co., Chi- 


Ill.; 


cago, Ill.; machinery and hardware. 
Capital $50,000. Incorporators: Patrick 
J. O'Shea, Arthur W. Dixon, Joseph 


Burke. 

Jackson Mfg. Co., Rockford, Ill.; ma- 
chinery for laundry and cleaning pur- 
poses. Capital $25,000. Incorporators: 
Charles E. A. Roy, C. Jackson, Arthur H. 
King. 

Sparta Plow Works, Sparta, Ill.; plows 
and farm implements. Capital $30,000. 
Incorporators: William E. Pinkerton, A. 
S. Corthes, Frank E. Pinkerton. 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The wood working shop of C. E. Hoxie, 
on State St., Augusta, Maine, was dam- 
aged by fire, Oct. 16. Loss, $2000, covered 
by insurance. 

A sawmill at Cherryfield, Maine, owned 
by Ward & Wyman, was destroyed by 
fire, Oct. 10, Loss, $5000. 

The Hazzard Shoe Co. will build an ad- 
dition to its plant at Gardiner, Maine. 
The building will be about 100x60 ft. 

The Bates Street Shirt Co. is building 
a four-story factory at Bates and Lowell 
Sts., Lewiston, Maine. 

The Springvale Spinning Co., Spring- 
vale, Maine, is preparing to enlarge its 
plant to double its capacity. Construc- 
tion work will probably not start until the 
spring. 

The H. C. Rich Lumber Co. has bought 
timber lands near Rutland, Vt., and will 
build a sawmill. 

Charles C. Chase, Bradford, Mass., has 
had plans prepared for the construction 
of a garage to cost approximately $25,000. 
The building will be located at Main and 
Ferry Sts. 

The Imperial Match Co., Erkhart, Ohio, 
is planning the erection of a cagooty 

an 


Clinton, Mass., to supply New Eng 
trade. 

The sawmill of N. B. Durfee, at 870 
South Main St., Fall River, Mass., was 


destroyed by fire, Oct. 14. Loss, $2500. 

L. K. Morse, Haverhill, Mass., plans to 
build a two-story shoe factory in Wash- 
ington Square. 

Fire, Oct. 18, starting in the shoe fac- 
tory of Harry A. Smart, 67 Washington 
St., Haverhill, Mass., destroyed six man- 
ufacturing buildings. Loss $100,000. 

The Newton Paper Co. has awarded a 
contract for the erection of a brick power 
house at Holyoke, Mass. McClintock & 
Craig of Springfield, archs. It will be 
about 50x100 ft. with an engine, conden- 
ser, and boiler room. There will be a 
brick stack about 125 ft. high. 

The Mount Tom Sulphite Co. has awar- 
ded a contract for building an addition 
and altering the present buildings at its 
plant in Holyoke, Mass. The new build- 
ing will be of brick and steel and will con- 
tain an elevator. 

The Whitney Carriage Co., Leominster, 
Mass., is building an addition to its car- 
riage plant 90x40 ft., 14 stories. 

Fire, Oct. 16, destroyed two icehouses 
of Swain Bros., Melrose, Mass. Loss $10,- 
000. 

The Lyman Cordage Co., Newburyport, 
Mass., will make enlargements and im- 
provements at its plant to increase the 
capacity 25%. 

The Naumkeag Cotton Co. will build 
a one-story brick addition to its masonry 
department at Salem, Mass., to cover 
50,000 sq.ft. 

George C. Vaughan is building an addi- 
tion to his addition on Bridge St., Salem, 
Mass. 

The Westfield Laundry Co. will erect a 
building on Jefferson St., Taunton, Mass. 
J. W. Barnes is mgr. 
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The woolen mill of B. Lucas & Co. at 
Poquetanoc, R. I., was destroyed by fire, 
Oct. 17. Loss, $50,000, partly covered by 
insurance. 


A contract has been awarded to con- 
struct the factory for the U. 8S. Gutta 
Percha & Paint Co., on Blackstone St., 
Providence, R.1I. The building will be of 
brick, 64x112 ft., mill construction. 


The Danielson Cotton Co., Danielson, 
Conn., has leased the Canoe River Mills 
at Taunton, Mass. and will manufacture 
yarns for their two factories atDanielson, 
Conn. and New Bedford, Mass. 


The factory of Andrews & Peck, Hart- 
ford, Conn., manufacturers of doors, win- 
dow sash, trim, etc., was partically des- 
troyed by fire Oct. 21. Loss, about $15,- 

. The company will probably rebuild 
as soon as insurance adjustment is made, 


Fire, Oct. 15, destroyed the Boston Dye 
House, 169 Norfolk Ave., Roxbury, Conn. 
Loss $1500. 


MIDDLE ATLANTIC STATES 


Fire, Oct. 17, destroyed the peper box 
factory of the L. H. Heberlein Paper Box 
Mfg. Co., 300 Seventh St., Brooklyn, N. Y. 
Loss $10,000. 


The plant of J. L. Hopkins & Co., chem- 
ical manufacturer, Keap St., Brooklyn, 
.. Y¥., was recently destroyed by fire. 


The loss is estimated at $150,000. 


Theodore A. Crane & Sons, drydock and 
boat builders, Brooklyn, N. Y., have 
awarded a contract for the construction 
of a new shop building. The structure 
will be one story high, 150x85 ft. Noted 
Sept. 12. 

The Mohn-Hunter Co., Buffalo, N. Y., 
has completed plans for a three-story 
brick addition to be added to its laundry 
plant on East Genesee and Michigan Sts. 


Colson & Hudson, archs., Dun Bldg., 
Buffalo, N. Y., have completed plans and 
will soon receive bids for a factory and 
laboratory building, 90x100 ft., three 
stories and basement, to be erected at 
Main and Bryant Sts., by the Foster-Mil- 
burn Co., manufacturer of medicines, 246 
Michigan St. Noted Aug. 15. 

The Monarch Knitting Co., Buffalo, N. 
Y., has awarded a contract for the con- 
struction of a new knitting mill. It will 
be four stories high, 200x50 ft. It will be 
erected at Deal and Genesee Sts., and 
later a spinning mill and dye house will 
be built. Noted Oct. 17. 


The Danahy Packing Co., Buffalo, N. 
Y., will build a four-story fireproof addi- 
tion to its cold-storage plant at Clinton 
and Metcalfe Sts. 


‘Construction work has been started on 
a new plant for the Schoelhoff, Hartford 
& Hanna Co., manufacturer of aniline, 
Buffalo, N. Y. It will be three stories 
high, of brick. 

Bids are now being received by Cowan 
& Christenson, Engrs., 4201 South Hal- 
stead St., Chicago, Ill., for the construc- 
tion of a cold-storage plant for the Hor- 
nell Ice & Cold Storage Co., Hornell, N. Y. 
It will be 416x210 ft., three stories high. 

John Giles, Sanford Ave., Flushing, 
a a 8 has had plans completed for 
the construction of a cut stone plant in 
Long Island City. 

Fire, Oct. 17, destroyed the kindling mill 


of Clark & Wilkins, 128th St., between 
First and Second Aves., Boro. Manhat- 
tan, New York. Loss $15,000. 

The Shredded Wheat Co., Niagara 
Falls, N. Y., will erect a grain elevator, 


50 ft. square, and 92 ft. high, with 110,000 
bushels capacity, from plans by the Mon- 
arch Engineering Co. 

The Smith Organ Co. has been incor- 
porated in North Tonawanda, N. Y., and 
will shortly begin the construction of a 
plant. S. J. Elliott is an incorporator. 

The Utica Sweeping & Contracting Co., 
Utica, N. Y., will build and equip a two- 
story and basement addition to its repair 
shop, at Lansing and Third Sts. 

Bids are now being received by J. C. 
Jeffries, arch., 1001 Chestnut St., Phila- 
delphia, Penn., for the construction of a 
new factory for the Colling’s Carriage Co., 
Camden, N. J. It will be three stories 
high; 92x112 ft., and will cost $100,000. 
Noted Sept. 19. 

The Fishman Hat Co., Spring St., New- 
ark, N. J., has awarded a contract for the 
construction of an addition to its factory. 
It will be 78x34 ft. and two stories high. 
The estimated cost is $5000. Hyman 
Rosensohn, 800 Broad St., is the arch. 

The Manhattan Rubber Mfg. Co., Pas- 
saic, N. J., has awarded contracts for a 
ize ft. addition to its factory building 
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Fire, Oct. 22, destroyed the pottery 
lant of the R. C. Remmey Sons Co., Hed- 
ey St. and the Delaware River, Brides- 

burg, Penn. Loss $70,000. 

Fire caused $15,000 damage te the plant 
of the Thissen Mfg. Co., manufacturer of 
silk, Kane, Penn. 

McCol- 


Bids are now being received b 

lum & Post, silk manufacturers, Paterson, 
N. J., for the construction of a_ new silk 
mill at Nazareth, Penn. It will be two 


stories high, 150x51 ft. Jacopy & Weis- 
hamph, Commonwealth Bl ee Allen- 
town, Penn., are the archs. oted Oct. 
10. 


The Best Kid Co., manufacturer of lea- 
ther, Philadelphia, Penn., has awarded 
a contract for the construction of a new 
addition to its factory. It will be three 
stories high, 78x37 ft., and will cost $7000. 


Fire, Oct. 22, destroyed the plant of the 
Richard 3. Renney Sons Co., manufac- 
turers of fire brick and tiling, Headley 
St. and the Delaware River, Philadelphia, 
Penn. Loss, $75,000. 

Irwin & Leighton, archs., 126 North 
12th St., Philadelphia, Penn., are receiv- 
ing bids for the construction of a factory 
at American and Luzerne Sts., for the 
Diamond Textile Works. 

Fire, Oct. 18, destroyed the cigar factory 
of Joseph Richman, Pittsburgh, Penn. 
Loss $1500. 

The Monticello Distilling Co., Guilford 
Ave., Baltimore, Md., has purchased pro- 
perty at Bath St. and Guilford Ave. and 
will construct extensions to its plant. 
The estimated cost is $85,000. 


SOUTHERN STATES 


The Ritter Mfg. Co., Norfolk, Va., has 
leased a building, and will equip for man- 
ufacturing canvas gloves and mittens. 
W. W. Ritter is pres. 

The Breinig Mfg. Co. has secured asite at 
Nicollette, W.Va. and will erect a plant for 
manufacturing amusement park equip- 
ment. he contract will call for a build- 
ing 100x100 ft. 

C., 


The Craven Milling Co., Craven, N. 
will rebuild its cotton compress and gin, 
which were recently burned. Dr. C. M. 
Van Poole is prop. 

The Bagwell & Grower Mfg. Co., Gaines- 
ville, Ga., will erect an addition to its ve- 
hicle plant. 7% 

Fire, Oct. 15, destroyed the plant of the 
Atlantic-Refining Co.,yTampa, Fla. Loss 

J. L. Morlan, manufacturer of*corru- 
gated paper and wooden shipping cases, 
will establish a plant in obile, Ala., 
costing approximately $10,000. 

Fire, Oct. 17, destroyed the sawmill of 
Onil S. Aymond, on upper Bayou Jacque, 
Plaucheville, La. 

Freye Bros., St. Bernard, La., will en- 
large its palmetto shredding plant. Its 
product is used in manufacturing mat- 
tresses, saddles and similar articles. Its 
owners are also cones establishing 
small plants cn some of the larger planta- 
tions in the interior of the parish. 

Fire, Oct. 15, damaged the prent of the 
Citizens’ Ice Co., Covington, Tenn. Loss 
$500. 

The Memphis Linotype Printing Co., 
54 North Third St., Memphis, Tenn., has 
had plans prepared for a new 3-story 
building of pressed brick, 49x100 ft. It 
will cost approximately $18,000. William 
Dockery/?/has the plans, which were made 
by Victor Dunkerley. 

The Bonner Furniture Co., Nashville 
Tenn., has completed organization, an 


will purchase wood-workin egutpment 
for its factory at once. T. F. Bonner is 
pres. 


The South Paris China Co. has been 
organized at Paris, Tenn. with a capital 
stock of $25,000. Clay lands have been 
purchased, and work will soon begin on 
the erection of a plant to manufacture 
chinaware. 

Charles Taylor & Co., Cincinnati, Ohio, 
are cousidering the establishment of a 
brick plant at Enterprise, Ky. 

The Dixie Canning & Preserving Co., 
organized in Louisville, Ky., with ,000 
capital st»ck, will locate its plant in or 
near that city. David J. Etley is pres., 
John F. Hagan vice-pres. and Alfred Rose, 
secy. and treas. 


Fire, Oct. 15, damaged the plant of the 
Lampton, Crane & Ramey Co., aint 
manufacturers, 15th St. and Portland 
Ave., Louisville, Ky. Loss $30,000. 


The Grocers’ Baking Co., Louisville, 
Ky., will erect a bakery at 1449 South 
Seventh St. It will be two stories, brick 
and concrete construction, and is esti- 
mated to cost $16,000. 
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MIDDLE WEST 


The Goodyear Tire & Rubber Co., Ak- 
ron, Ohio, is considering the erection of 
another addition to its plant, making the 
third structure erected by the company 
during the present year. The new build- 
ing is to be five stories high, 250x60 ft. 
The estimated cost is $150,000. 

The American Multigraph Co., Cleve- 
land, Ohio, will erect a six-story addition 
to its manufacturing plant. 

The Kroger Grocery & Baking Co., 
Columbus, Ohio, has purchased a site on 
West Broad St., upon which will be erect- 
ed a ange wholesale plant and bakery. 
The work will be started at once. 


The Marathon Tire & Rubber Co., Cuy- 
ahoga Falls, Ohio, is constructing a 65x300 
ft. building in which new machinery is to 
be installed as soon as possible. The 
company was recently organized for the 
purpose of manufacturing inner tubes 
and a gencral line of rubber goods. 

The Howenstine-Kramer Garment Co., 
Massillon, Ohio, has commenced work on 
the erection of its proposed factory on 
South Erie St. Noted Oct. 24. 

The Globe Clay Co., Newcomerstown, 
Ohio, will erect a new kiln. J. W. Bucher 
is gen. mer. 

The Emerson Cap Co., manufacturer of 
caps, 1303 Summit St., Toledo, Ohic, is 
erecting a new $15,000 factory. 

De Vore & McGormley, 304 The Nasby 
Toledo, Ohio, have awarded the genera 
contract for the new factory for the 
Toledo Glass Co., 1401 Nicholas Bldg. 

The No. 2 plant of the S. A. Weller Pot- 
tery Co., Zancsville, Ohio, has been dam- 
aged by fire. Loss, $60,000. 

The Rider Packing Co., Crothersville, 
Ind., is recciving bids for the erection of a 
canning factory. 

C. H. Johnson, Pinola, r.f.d., LaPorte, 
Ind., will rebuild his grain elevator at 
Pinola. 

The Schmidt Traugott & Sons, Inc., 
136-164 Monroe Ave., Detroit, Mich., man- 
ufacturers of leather goods, are erecting a 
new $35,000 factory. 

The Cheverlot Motor Co., Detroit, Mich., 
has secured a site at Flint, Mich., and con- 
templates the erection of a $50,000 plant 
for the manufacture of automobile bodies. 


The DeBrae Chemical Co., Holland, 
Mich., will erect a factory, two stories, 
28x84 ft. 


The American Lens Co., Kalamazoo, 
Mich., will at once begin the erection of 
a new factory to cost $100,000. 

Work started Oct. 14, on the erection of 
the Gibout Planing Mill on Bridge St., 
Menominee, Mich. 

The Averyville Paper Plant, Averyville, 
Ill., has awarded the contract for the 
erection of its plant. Four buildings will 
be erected. G. 8S. Roberts is mer. 


The Arnold Co., 105 South La Salle 8t., 
Chicago, Ill., will erect a cold storage 
plant. 3 

John V. Farwell & Co., 102 South Market 
St., Chicago, Ill., will erect a bakery. 
Arthur Farwell is second vice-pres. 

The plant of the F. J. Lewis Mfg. Co., 
2513 South Robey St., Chicago, Ill., mak- 
ers of roofing material, was damaged by 
an explosion, Oct. 11, to the extent of 

The Federal Process Co.'s plant, 56 and 
Grand Ave.,Chicago, Ill., was totally des- 
troved by fire Oct. 15. Loss $100,000. It 
will be rebuilt. The company manufac- 
tures tarred paper for floors and roofing. 


Hoffman Bros. Co. will build a three- 
story and basement glove factory 48x90 
ft. at 4701-7 Grand Ave., Chicago, Ill., and 
equip it with new machinery including 
engine and boilers. 


The Swift Terra Cotta Brick & Tile Co., 
Ottawa, Ill., is planning to rebuild its 
plant recently destroyed by fire. 


A. E. Appleyard, Ashland, Wis., is con- 
templating an expenditure of $70,000 for 
a gas and coke plant at Ashland. The 
Barker-Stewart mill site has been secured 
for the location. The plant will utilize all 
byproducts. 


The F. Mayer Boot & Shoe Co., 530 East 
Water St., ilwaukee, Wis., has plans 
under consideration for the construction 
of a new factory. 


WEST OF THE MISSISSIPPI 


The Western Silo Co., Des Moines, Iowa, 
has been newly incorporated with a 
capital of $500,000 and plans to greatly 
enlarge the capacity of its plant at Elm 
and lith Sts. About $75,000 fwill be 
expended. 
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AMERICAN 


Fire, Oct. 12, Gosttoxed the plant of the 
Mystic Milling Co., at Third and Water 
Sts., Sioux City, lowa, Loss $75,000. 

The Fergus Falls Woolen Mills Co., 
Fergus, Minn., plans to increase the ca- 
pacity of its plant by erecting a four- 
story addition. 

The factory of the American Tent & 
Awning Co., St. Paul, Minn., was des- 
troyed by fire on Oct. 13. Loss q 

The plant of the Capitol Candy Co., St. 
Paul wlinn., was destroyed by fire on Oct. 
13. Loss $7000. 

The Sun River Distilling Co., Great 
Falls, Mont., recently organized, has ac- 
quired the old Manchester distilling plant 
at Great Falls. Extensive improvements 
will be made. L. D. Briggs is interested. 

Fire, Oct. 11, destroyed the plant of the 
United States Grain, Flour Feed Co., 
St. Joseph, Mo. Loss $25,000. 

The St. Louis Tire & Rubber Co., St. 
Louis, Mo., recently organized with a 
camtal of $150,000, has secured a site and 
will build a large factory. 

Fire, Oct. 14, destroyed the box factory 
of the Lancing Wheelbarrow Co., Parkin, 
Ark. Loss $30,000. 

Fire, Oct. 13, destroyed the spoke fac- 
sony of G. F. Weis, Wheatley, Ark. Loss 


Fire, Oct. 11, destroyed the Beckham 
Gin, Mexia, Tex. Loss $4000. 

Fire, Oct. 13, destroyed the plant of the 
High Gin Co., twelve miles west of Paris. 
Tex. Loss $15,000. 

8. N. Geelts. Palestine, Tex., plans to 
ipotel a large canning factory at Pales- 

ne. 

Fire, Oct. 11, destroyed the planer of 
E. L. Dyer, Plantersville, Tex. Loss $1,- 


Fire, Oct. 17, destroyed the plant of the 
A Gin Co., Prosper, Tex. Loss 
$10, ‘ 


Fire, Oct. 17, destroyed the Timpson 
Handle Co. factory, Timpson, Tex. Loss 

The Simmons Cotton Gin at Davidson, 
Okla., was destroyed by fire Oct. 15, ata 
loss of $10,000. Insurance $7000. 


WESTERN STATES 


Fire, Oct. 14, destroyed the Wagner 
carriage plant, 17th and State Sts., Bois« 
Idaho. Loss $3000. 


The Humboldt Valley Sugar Co., Lo. 
lock, Nev., has been organized and ~.ili 
build a factory at Lovelock. Peter An- 
ker, Lovelock, L. N. French, Fallon and 
Fred Heinze of the Nevada Sugar Co., 
Fallon, are interested. 


The large lumber plant of the Mutual 
Lumber Co., of Bucoda, Wash., was com- 
pletely destroyed by fire, at a loss of 
$150,000. 


The Clearwater Lumber Co., Index, 
Wash., has been incorporated with a cap- 
ital of $30,000. The company will erect 
a lumber mill nearIndex. J. A. Veness is 
interested. 


The Standard Clay Co., Little Falls, 
Wash., plans to rebuild its factory which, 
was recently destroyed by fire at a loss 
of $200,000. S. R. Bothwell and William 
Jones are interested. 


The lumbering plant of the Hanson 
Lumber Co., Rockford, Wash., was re- 
soatty destroyed by fire, at a loss of $10,- 


F. H. Bohle, Salem, Ore., has broken 
ground at Lebanon, Ore., for the orection 
2 arene and ice plant to eost about 


The laundry plant of W. L. Churchill, 
Portland, Ore., was recently destroyed 
by fire, at a loss of $20,000. 


The Burbank Alfalfa Mill Ce., Burbank, 
Calif., will soon begin the erection of a 
new mill at Burbank, estimated to cost, 
$12,000. I. H. Seehorn, areh., Clay St., 
Burbank, is preparing plans. 


The Imperial Valley Cement Co., El 
Centro, Calif., will soon begin the erection 
of a cement factory at Calexico, Calif. 

H. A. Frane, Porterville, Calif., is plan- 
ning the erection of a cold storage plant 
at Porterville. 

The Pacific Bone, Coal & Fertilizer Co., 
dan Francisco, Calif., has acquired a site 
at pr eerville, Calif., and will erect a new 

actory. 


F. Voltolini, Stockton, Calif., plans to 


enlarge his macaroni factory at Stockton. 

The Willows Marble Works, owned by 
N. G. Jewell, Willows, Calif., were des- 
troyed by fire. Loss $5000. 
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CANADA 
Fire, Oct. 20, destroyed the lumber mill 
of the Baker Lumber Co., Lindsay, Ont. 
Loss $20,000. 
Fire, Oct. 21, destroyed the apple eva- 
orator of John Joynt, Lucknow, Ont 
4088 


The De Laval Dairy Supply Co. is plan- 
ning to remove its branches from St. 
John and Montreal ,and centralize its 
manufacturing in Peterboro, Ont., where 
work has already begun on its new build- 
ings, which will have about 44,800 sq.ft. 
of floor space. 


The Bulldog Tire Co. Ltd., Toronto, 
Ont., has been organized to manufacture 
automobile tires. Plans for a factory are 
being considered. The company is cap- 
italized at $300,000. Wm. J. Tubman is 
mer. 

The Canadian Sardine Co., St. Andrews, 
_ will enlarge its present plant to 
its output. Modern pocninery 
will be installed, and the total cost will 
be about $600,000. Hugh C. Jones, 127 
Stanley St., Montreal, Que., is mer. 

An English company is arranging to 
erect a boot and shoe factory at Bran- 
don, Man. The building will cost about 
$45,000 and its equipment $22,000. Victor 
Donaldson is representative. 

—K—X——_—S—_— 


New INCORPORATIONS 


GENERAL MANUFACTURING 
The following companies have been in- 
corporated to manufacture: 
The Goodyear Tire & Rubber Co., of 
South America, Augusta, Maine; articles 
from rubber and other materials. Capital 


N 
double 


$3,000,000. Pres. and Treas. E. M. avitt, 
Winthrop, Maine. 

The Mackey Mfg. Co., Swampscott, 
Mass.; furniture. Capital $20,000. Incor- 


orators: Eben G. Pedrick, Jonathan I. 
ackey, Jay A. Mackey. 


Faber Piano Co. Inc., Boro. The Bronx, 


New York. Capital $100,000. Incorpora- 
tors: W. P. Schweicker, C. F. Heltmann, 
H. B. Walters, Frederick Mathesius, 


James A. Coffin, 75 West 124th St., Manhat- 
tan. 
Riptinger Furniture Co., Inc., Buffalo, 
. Y.; all kinds of furniture and furnish- 
inge- Capital $100,000. Incorporators: 
I. J. Kittinger, J. Kittinger, H. 


. Blakes- 
lee, Jr., Buffalo. 

I. B. Hyman & Co., Inc., Boro. Man- 
hattan, N. Y.; woolens, worsteds, laces. 
Capital $100,000. Incorporators: Isaac B. 
Hyman, Montague E. Hyman, 31 West 


27th St., Ellis Hyman, 120 West 27th St., 
New York City. 

James Safety Sash Co., Inc., Boro. Man- 
hattan, N. Y.; window sash, doors, tran- 
soms. Capital $30,000. Incorporators 
Patrick J. Donahue, James cAskill, 
wee E. Coleman, 311 West 30th St., New 

ork. 


A Lowell Mfg. Co., Inc., Boro. Man- 
hattan, N. Y.; novelties and household 
goods. Capital $20,000. Incorporators: 
Moses H. Duryea, 


William E. Fielding, 
Aubrey L. Rice, Bensonhurst, N. Y. 

Moreda & Co., Inc. Boro. Manhattan, 
New York; tobacco and supplies. Capital 
$25,000. Incorporators: Harold Nathan, 
A. T. Hunter, Preston Herbert, Alfred I. 
Esberg, Harry Esberg, 140 West 7ist. 
St., New York. 

Oxford Mfg. Co., Inc., Boro. Manhattan, 
New York; knit goods and fabrics. Capi- 
tal $50,000. Incorporators: 8S. Augstein, 
A. Ederer, D. Milhauser, New York. 


Sehliemann Oil & Ceresine Co., Boro. 
Manhattan, New York; ceresines, refined 
ozokerite montan wax. Capitat $10,000 
Incorporators: George Reinhardt, John 
W. Dockerill, 86 Warren St., William E. 
Googe. 309 Broadway, Boro. Manhattan, 


Educational Film & Exhibition Co. 
Inc., Boro. Manhattan, N .; motion 
picture films. Capital $50,000. Incorpor- 
ators: Ignatius A. Scannell, William L. 
Sayers, James H. Gordon, 4632 Centre 
Ave., Pittsburgh, Penn. 


Southard Knitting Co., Walton, N. Y.; 
knit goods. Capital $50,000. Incorpora- 
tors: G. H. ger, 


May, J. Palmer, E. C. 
Walton, N. Y. 


BusINEss ITEM 


The C & C Electric & Manufacturing 
Co., Garwood, . J., has purchased the 
good will, patents and other assets of 
the Garwood Electric Co. and will con- 
tinue the manufacture of the special 
lines of electric apparatus developed by 
that company and by its predecessor, the 
Cc & C Electric Co. The officers of the 
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new company are: Alexander Chandler, 
president; Edward D. Floyd, vice-presi- 
dent; Charles L. Hyde, treasurer. hese, 
with John A. Montgomery and B. ; 
Johnson, constitute the board of direc- 
tors. The capitalization consists of 
$250,000 6 er cent. cumulative pre- 
ferred and £250,000 common stock, and 
there is no bond issue or other len on 
the property. 








FoRTHCOMING MEETINGS 


Engineers. 
hursday of 
Societies Build- 
. E. Collins, sec- 
New 


The Institute of Operatin 
Regular meetin second 
each qpoace. maqencerts 
ing, ew Yor x i 
retary, 29 West hirty-ninth St., 
York City. 

American Society of Mechanical En- 
gineers. Monthly meeting first Tuesday, 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 

I. 


New England Foundrymen’s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 
Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third .Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland. ently meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 


Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
iy and August. Secretary, J. d 
ama 1785 Monadnock Block, Chicago, 
Ill. 


Philadelphia Foundrymen’s Associa- 


tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 


Pier 45 North, Philadelphia, Penn. 


American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 2116 Nassau St., New York City. 


25 cents per line for each inser- 
“Men and Positions 
cents per 


tion under 
Wanted,” 50 
“ Miscel 


line under 
ad vertise- 
ments abbreviated. y should 
reach us not later than Friday noon 
for ensuing week's issue. Answers 
addressed to our care, 505 Pearl 
St. New York, will be forwarded. 
No information given by us regard- 
ing any ad using box num- 
ber. Original letters recom- 
mendations or other papers of value 
should not be inclosed to unknown 
pes 7 epee No advertising ac- 
cepted from any agency, association 
or individual charging a fee for 
“registration,” or a commission on 
wages of successful applicants for 
Positions. 





MEN WANTED 


Canada 
FOREMAN—Moderate sized machine 
shop in best Canadian manufacturing 
city, centrally located, with plenty of 


room to expand, on water front, now 


‘system. 


AMERICAN MACHINIST 


building gasoline engines, wants fore- 
man, or would consider amalgamating 
with other manufacturer in any suitable 
line. Box 9, Am. Mach. 


Connecticut 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery 
in the line of mill work, wanted by a large 
machine concern. Give full particulars 
as to experience and salary expected. 
Box 8, Am. Mach. 


DESIGNER ON MACHINE TOOLS: 
First class man, one with experience on 
automatic screw machine work preferred 
A permanent position andjJgood prospects. 
State qualifications, experience and sal- 
ary wanted. Must furuish references as 
to character, etc. Would be with large 
manufacturer in one of the finest cities 
in New England. Box 971, Am. Mach. 


COREMAKER FOREMAN—A man cap- 
able of handling men and taking the re- 
sponsibility of getting out good cores ata 
reasonable cost of production. He must 
be experienced in cylinder and aluminum 
core work. A good opportunity for the 
right man in one of the best foundries in 
the East. Address with information con- 
Macnee past experience. Box 980, Am. 

ach. 


SHOP MANAGER, must be an engineer 
with a great deal of experience in manu- 
facturing, and the most up-to-date meth- 
ods, and be perfectly familiar with shop 
We want only an energetic man 
with considerable experience if possible 
in steam engineering and refrigerating 
machinery line; also if possible with ex- 
perience in apparatus for brewers. Send 
references, and state age and salary ex- 
sected. We want only a high class man. 

ox $47, Am. Mach. 


Illinois 


DEMONSTRATORS, A-1, on machine 
tools; state experience, wages and refer- 
ence. Box 950, Am. Machinist. 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Ill. 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and _ helve- 


hammer dies; 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, Ill. 


DESIGNER AND DRAFTSMAN, first- 
class, for hydraulic presses and pumps. 


Good opportunity for advancement. Lo- 
cation northern Illinois. Give experi- 
ence, past employers, salary, etc. Box 
4, Am. Mach. 

Massachusetts 


MACHINIST with experience on tool 
work and modern methods of reducing 
cost of production. Address, stating age, 
‘ woronss and pay required. Box 973, Am. 
Macn.,. 


FOREMAN for automatic screw ma- 
chines, Potter & Johnston, Cleveland, 
Brown & Sharpe and Warner & Swazey 
turret lathes; energetic man with broad 
experience in small sized accurate work, 
mostly chuck work, bar work limited; 
must be familiar with setting up work, 
and be able to design his own tools; give 
detailed experience, places and periods 
of employment, age and salary expected. 
Address “Machines,” Box 1574, Spring- 
field, Mass. 


New England States 


TOOLMAKERS, two, experienced, are 
wanted by machine tool concern in New 
England. Must be quick workers who 
know their business. Experimental jig 
and gauge work. State age, where em- 
ployed and wage required. Box 15, Am. 
Mach. . 


New Jersey 


MACHINISTS AND TOOL MAKERS, 
first class. Apply Employment Bureau, 
General Electric Co., Fifth and Sussex 
Sts., Harrison, N. J. 


JONES & LAMSON OPERATOR—Man 
competent to set up and operate Jones 
& Lamson machines; give full partic- 
ulars as to experience, wages and refer- 
ences. Box 987, Am. Machinist. 
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New York 


DRAFTSMAN—First-class draftsman 
on jig and fixture work. Address Savage 
4rms Co., Utica, N. Y. 


TOOL MAKER, several first-class, for 
all-night work. Wages 40c. per hour. 
Address Savage Arms Co., Utica, N. Y. 


TOOLMAKER for shop near New York. 
Must be A-1l on small work. Highest 
wages. State all particulars in first letter. 
Box 1, Am. Mach. 


A YOUNG MAN, American, of some 
mechanical ability to set milling ma- 
chines, etc. Good chance to develop into 
a foreman. Give full particulars and 
state wages wanted. Box 2, Am. Mach. 


FOREMAN BOILERMAKER, familiar 
with construction and repairs of locomo- 
tive boilers, and able to supervise laying 
out of same. Must be a good handler of 


men, and strictly sober. Box 3, Am. 
Mach. 
OPERATORS, automatic screw ma- 


chine, on Brown & Sharpe and Acme ma- 
chines; state experience and wages ex- 
pected; references required. Address 
Camera Works, Eastman Kodak Co., 
Rochester, N. Y. 


MACHINE OPERATORS, hand screw, 
milling machine hands and boring ma- 


chine Bullard operators. First class 
only. Steady —- oyment to good men. 
F. 1. A. T., Poughkeepsie, N. Y. 


FOREMAN AND DRAFTSMAN for in- 
dustrial track, switch and crossing work. 
Steady position with well-known indus- 
trial railway concern in eastern Pennsyl- 
vania. Apply stating experience, age, 
salary expected. Answers treated confi- 
dentially. Box 999, Am. Mach. 


r FOREMAN, drill press and bench as- 
sembly, first-class B. & 8S. automatic 
operator, competent press room foreman, 
tool inspector, work inspector, all on in- 
tricate work; state experience, references 
and wages desired. Address Standard, 
care of Am. Mach. 


PHOTOGRAPHER - DRAFTSMAN — A 
large manufacturing company in St. 
Louis wants an experienced photograph- 
er, thoroughly familiar with machinery 
subjects and who is also a mechanical 
draftsman; permanent position; salary, 
$75 per month with opportunity for ad- 
a mean Address P. O. Box 824, New 

ork. 


DEPARTMENT MANAGER in a large 
works, near New York, making light 
metal products of high grade, to organ- 
ize, direct and control the movement of 
product through the plant, including 
regulation of stock and shipment of or- 
ders; a person having experience in me- 
chanical and electrical engineering pre- 
ferred; absolutely must be experienced 
in uptodate methods of organization, 
system and management. Address, giv- 
ing age, education, experience and ref- 
erences, Box 25, Am. Machinist. 


SUPERINTENDENT desired for ma- 
chine shops of large German manufac- 
turing establishment for light electrical 
machinery, graduate of technical or trade 
school preferred; able to handle 1000 men. 
Must be experienced in the quantity pro- 
duction of small parts, in construction of 
special machines, tools and dies and must 
have a thorough shop experience with 
modern machine tools, especially punch- 
ing, milling, drilling and gear cutting 
machinery. Knowledge of German im- 
perative. Good permanent position for 
the right man. tate former experience 
and salary expected. Box 16, Am. Mach. 


Ohio 


DIE MAKERS, also metal workers, 
first-class. Apply, stating age, experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 


makers, brass polishers, t.uffers, finishers, 
millwrights, hammermen and . black- 
smiths, who wish to increase their op- 


portunities, to register with the free em- 
ployment department of the National 

etal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 


WORKING FOUNDRY FOREMAN, for 
small foundry making iron and brass 
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valves; must be able to handle men, fam- 

iliar with molding machines and able to 

get results from Schwartz furnaces, must 

also be up to date on best methods and 
rogressive in adapting the same. Box 
72, Am. Mach. 


CHIEF DRAFTSMAN of good designing 
ability. A first-class man with wide 
experience covering hoisting engines 
and general machinery, boiler and steam 
plants. Prefer a man with college educa- 
tion and of good executive ability. Good 
salary to a first-class man. In replying 
state experience and age, giving full par- 
ticulars. Box 14, Am. Mach. 


OPERA'TORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention ehis paper. Lanston 
Monotype Machine Co., Philadelphia. 


Rhode Island 


TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists; 
the very best of working conditions pre- 
vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 


TOOL DESIGNERS—Several A-1, who 
have had long experience in the design- 
ing and drawing of high class jigs and 


fixtures, for the economical and inter- 

changeable production of duplicate parts 

for automobiles, motor cycles, sewing 

machines, adding machines, etc.; no 

unior draftsmen need apply. Apply 

aft-Peirce Mfg. Co., Woonsocket, R. L 
Tennessee 


FOREMAN, first-class ,capable of han- 
dling 30 or 35 men in jobbing and repair 
shop. State salary wanted experience 
and give references in first letter, steady 
job. Must be able to read blue prints 
and working drawings. Atlas Machine 
Co., Nashville, Tenn. 


West Virginia 


EXPERIENCED MAN, capable of tak- 
ing charee of machine shop with large 
manufacturing company in sheet metal 
and tinware business; one experienced 
in die making and automatic machinery; 
state present position, experience, salary 
and references. Address “Tin Ware,” 
care of Am. Machinist. 


Foreign 


SUPERINTENDENT IMMEDIATELY 
TO GERMANY—Large factory in Ger- 
meny— meting small electric motors up 
to 1 hp. wants an expert engineer at once 
to superintend the making of motora 
Must expert on efficient and economi- 
cal winding, and armature and commuta- 
tor production in large quantities. Only 
critical expert with past record on large 
outpus to prove it, will be considered. 
State at once education, experience, past 
and present employment, age, when free 
to make new connection and salary de- 
oe. Send photograph. Box 10, Am. 

ach. 





Positions WANTED 


Connecticut 


SUPERINTENDENT OR ASSISTANT 
of factory in small town in Connecticut; 
have had extensive experience as_in- 
ventor, model maker, tool and die maker, 
and understands the best methods of 
manufacturing for results. Address P. O. 
Bex 144, Brooklyn, N. Y¥ 


Illinois 


ASSISTANT SUPERINTENDENT, by a 
tool designer of thorough shop experi- 
ence and executive ability; accustomed 
to small interchangeable work and fa- 
miliar with scientific management. Box 
19, Am. Machinist. 


THEORETICAL AND PRACTICAL ME- 
CHANIC, executive ability, machine and 
teol designer, specialty in developing and 
perfecting of adding machines, type- 
writer and similar office labor saving de- 
vices. Box 18, Am. Machinist. 
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ASSISTANT SUPERINTENDENT or 
foreman, by young man 28 years of age at 
present employed designing special ma- 
chinery and tools but wishes to make a 
change. Have had 5 years shop and 
5 years drawing room experience in de- 
signing automatic mookinedy. jigs, dies, 
and fixtures. Box 11, Am. Mach. 


MANAGER OR SUPERINTENDENT, 
mechanical engineer, good practical 
technical and commercial education and 
training; exceptional experience as mana- 
ger and superintendent of factories man- 
ufacturing steam and gas engines, auto- 
mobiles, typewriters, adding machines 
miscellaneous and special machinery and 
tools; good executive, good organizer and 
production engineer; thorough knowledge 
of and experience in efficient manage- 
ment principles and details of their ap- 

lication; can get best results; good 

abits, good health, energetic, reliable, 

successful; am considered a high class 
man of splendid personality and char- 
acter; at present engaged, but for good 
reasons desire to change, any location. 
Box 6, Am. Mach. 


TOOL MAKER, 8 years’ experience in 
machine tools, wishes employment as 
demonstrator or salesman, any territory. 
Box 22, Am. Machinist. 


Massachusetts 


DESIGNING DRAFTSMAN, expert me- 
chanic, on tools and machinery, seeks 
position. Box 24, Am. Machinist. 


COST ACCOUNTANT, seven years ex- 
perience, executive ability to organize, 
can sastel premium. piece, or day work 
systems and increase production; modern 
expense adjustment. Practical experi- 
ence in shop and other factory depart- 
ments. Will soon be open for position. 
Correspondence solicited. P.O. Box 1532, 
Pittsfield, Mass. 


SUPERINTENDENT, high grade man 
(39), having sound, practical and tech- 
nical training, experience with electric 
elevators, oil afid steam engines; now 
with concern employing eighteen hundred 
men manufacturing high grade textile 
machinery; intimate knowledge of best 
shop practice and production methods, 
effective organizer, successful; can pro- 
duce results; salary $3500. Box 993, Am. 
Machinist. 


MANAGER SUPERINTENDENT, 20 
years practical, technical,and business ex- 
perience. Manufacturer of steam, hy- 
draulic, gt gas motors and ma- 
chine tools, gasoline and electric, pleasure 
and commercial automobiles. Age 42 
years exceptional vitality and energy, 
pleasing forceful personality, good char- 
acter, temperate habits, married. An 
organizer, systematizer, and production 
engineer, at present engaged, desires a 
change, any locality. Box 7, Am. Mach. 


New Jersey 


WISH connection with builders of oil 
or Diesel engines. Have six years gener- 
al shop experience, two years drafting, 
and am technical graduate. Thorough, 
energetic and wish to grow with a live 
concern. Box 12, Am. Mach. 


FACTORY MANAGER, good mechanic, 
capable of designing ae gee install- 
ing system, standardizing product, and 
getting high quality and low cost pro- 
duction; good record along these lines 
in important positions. Box 931, Am. Ma. 


GRADUATE MECHANICAL ENGI- 
NEER- 15 years — | and drawing office 
experience resourceful designer, marked 
inventive ability, expert interchangeable 
manufacture and automatic machinery, 
epee for difficult job requiring exception- 
al man. Initial salary pooondary to op- 
vel wf Address Efficiency Engineer, 

ox 13, Am. Mach. 


GENERAL FOREMAN, now employed, 
A-1 mechanic, of wide experience, desires 
to make change; is up to date on high 
speed steel feeds an speeds; under- 
stands piece work and premium system, 
wishes to connect with a factory that 
desire to increase their output at a min- 
imum cost; will accept any of the fol- 
lowing positions: Assistant superintend- 
ent, production engineer or general fore- 
man; first class references. Box 23, Am. 


Machinist. 
New York 
MECHANICAL DRAFTSMAN, various 
experience. Box 981, Am. Mach. 


FOREMAN, uptodate, desires change, 
thorough shop experience, good execu- 
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tive; can produce results. Box 5, Am. 


Mach. 
SUPERINTENDENT or general fore- 


man of machine shop; practical, with 

good executive ability; salary, $40 per 

week. Box 995, Am. Machinist. 
DRAFTSMAN, well experienced de- 


signing light machinery and tools; nine 
years’ shop and office experience; inven- 
tive ability. Box 28, Am. Machinist. 


HARDENER AND TEMPERER and 
case hardener on all kinds of tools and 
dies, also heat treating of all kinds of 
steel, wishes a good steady position. Box 
17, Am. Machinist. 


MECHANICAL ENGINEER, 35, techni- 
cal education, ten years’ shop, drawing 
room and office experience in design and 
manufacture of interchangeable parts, 
good personality, reliable, initiative, de- 
sires sales or engineering position; ref- 
erences. Box 27, Am. Machinist. 


OFFICE MANAGER, 32 years old: ex- 


ert shop accountant, bookkeeper, cost 
eeper, buyer and salesman; have had 
practical and drafting-room ex- 


sho 
perience; weuls possibly consider a posi- 
tion as salesman; prefer New York City 
or Boston. Box 960, Am. Machinist. 


WHAT opening have you for a well 
educated man, possessing exceptional 
executive ability and good personality? 
Manager one concern seven years, of 
automobile company, and other high 
class positions; one who knows his busi- 
ness and can make good. Box 903, Am. 
Machinist. 


WORKS MANAGER, a native of New 
England, holding above osition in a 
$1,500,000 corporation, wishes to return 
East and locate with company requiring 
services of works manager who has had 
twenty years of experience on gun, sew- 
ing machine, automobile and general 
duplicate manufacturing; also in the va- 
rious branches of drop forge and foun- 
dry practice; can point to present posi- 
tion as to ability; salary, $7500 per year. 
Box 26, care Am. Machinist. 


Ohio 


ASSISTANT SUPERINTENDENT or 
tool or machine oo foreman, or in- 
structor for some technical high school; 
best of reference. Box 20, Am. Mach. 


Pennsylvania 


FACTORY SUPERINTENDENT, col- 
lege graduate, sixteen years’ experience 


in mechanical manufacture, designing, 
rate setting and estimating: now em- 
ployed. Box 21, Am. Machinist. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, eto 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D.C. 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am. 
Machinist. 


Machinery to build by contract wanted. 
Low prices. Interstate Machinery Com- 
pany, Troy, N. Y. 

Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 
Box 267, Am. Machinist. 


For Sale, on account of changing equip- 
ment, we have for sale several thousand 
i”’xli” standard carriage bolts. Price 
25c. per hundred. Stewart & Clark Mfg. 
Co., 1848 Diversey Blvd., Chicago. 


For Sale—One Knowles underwriters’ 


pum”. 14-in. steam cylinders, 7%-in. 
water cylinders, 12-in. stroke; in first- 
class condition; taken out to install a 


larger pump. Address The Brown Cotton 
Gin Co., New London, Conn. 


For Rent! For Sale!! Uptodate brass 
and steel machine shop, completely 
equipped, now rUpeag, including estab- 
lished business, $40,000 annually. New 
building, single story, concrete, 10,000 
square feet; splendid power plant: fronts 
two paved streets; Newark factory dis- 
trict; large plot; will sell land and busi- 
ness at invoice value, $83,500, or rent 
whole outfit, machinery, etc., for term of 
years. Frances, Newark, N. J. 
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Talks With Our 


We have been telling you 
that you owe it to your- 
self to read the ads. in 


your paper. 


That it is highly import- 


ant for you to keep 


abreast of the things ad- 


vertised. 


And that advertising saves 
you a lot of time and 


money. 


Now look at it this way for 


a moment :— 


Suppose there was no such 


thing as advertising- 


Suppose that every new 
breakfast food, or tobacco or 
machine had to be introduced 


to you by personal salesmen-— 
What would happen? 


Well, in the first place, it 


would be perhaps several 
years before you would know 


such articles could be bought. 


It would be longer still before 
you would know very much 


about them. 


By The Sales Manager 


They would cost you a whole 


lot more than they do now— 


Because it would cost the 
manufacturer so much more 


to market them. 


Here’s the idea— 


Advertising announces, 


teaches, informs, illustrates 


and then sells. 


It is universally used because 
it does all those things better, 
quicker and cheaper than they 


can be done any other way— 


All of which means that the 
buyer learns more about man- 


ufactured products— 
Learns it quicker— 


And therefore is able to buy 


them cheaper. 


You know, a few years ago, a 
Senate committee got itself 
laughed at by the whole coun- 


wry 


By suggesting that adver- 
tising was one cause of the 


high cost of living— 
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Readers 


Really, of course, advertising 
is doing more than any other 
one force to keep the cost of 


living down. 


And this is one more big 
reason why it pays to read 
the ads— 


And buy advertised goods. 


By so doing you go a long 
way toward keeping yourself 


abreast of the times— 


And you easily, quickly ab- 
sorb a knowledge that enables 


you to buy for yourself— 
Or for your shops— 


With greater wisdom and pro- 


tection. 


You can’t study the ads in 


any good technical paper 
without learning something 
valuable— 


Try it on this issue of the 


American Machinist. 


Only reliable products can be 


continuously ,advertised. 
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The Manufacture of Revolver Frames 


Probably half of a successful publicity 
campaigin comes from the selection of 
a catchy slogan, for when we see or hear 
certain well known phrases, the mental 
image of the product of the correspond- 
ing firm automatically presents itself. 
Such is the case with the words: “Ham- 
mer the Hammer,” which at once bring 
up a vision of a claw hammer applied to 
the hammer of a revolver with force 
enough to cause sparks, but not enough 
to explode the cartridge in the chamber 
beneath. Inseparably associated with 
this slogan is the name Iver Johnson’s 
Arms and Cycle Works, Fitchburg, Mass., 
where the “Hammer the Hammer” re- 
volvers are made, and where the ma- 
terial for this and subsequent articles 
was obtained. 
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By Ethan Viall 
oo 








and 


Special milling fixtures 
machines used for machining 
revolver frames. Broaching work 
Pro- 





in punch press and shaper. 
filing work and its gaging. 











As the name of the company implies, 
revolvers are not the sole product, as it 
also makes guns, bicycles and motor 
cycles; though the first two or three of 
our articles will deal with the manu- 
facture of revolver parts only. 

















Fic. 1. 


REVOLVER FRAMES IN VARIOUS STAGES 
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No attempt will be made to describe 
the making of all the parts of a revolver, 
neither will all the operations on such 
parts as are selected be given, nor wil. 
they be given in the order in which they 
are run through the factory, except in a 
few cases, the general plan being to 
group various parts according to the 
class of machines on which they are ma- 
chined. 

In Fig. 1 are shown 31 revolver frames, 
representing the various machining steps, 
each of which represents a separate set- 
up, either of a jig or a machine. 


MILLING FRAMES 


The sides of revolver frames are sur- 
faced off with a combination side and 
hollow mill, as shown in Fig. 2. A frame 
with one side finished is shown at A and 
one ready to mill at B. From these il- 
lustrations it will be seen that the mill- 
ing operation is not merely one of flat 
surfacing since the backs of the pro- 
jections C must be finished. The form 
of mill used to o>tain this result is shown 
in Fig. 3. After one side of the frame 
is milled in this way, it is placed in an- 
other machine similarly fitted, and the 
opposite side is surfaced off. 

The handle part of the frame is ma- 
chined between two mills in a Lincoln 
type of miller, as shown in Fig. 4. Sev- 
eral milling operations intervene and all 
the holes are drilled, before the opera- 
tion shown in Fig. 5 is reached. This 
consists of milling the hammer slot. The 
frame is held between formed plates 
fastened to the jaws of a vise, being 
located by means of dowel pins which 
enter the drilled holes. 

Clearance for the notched projection 








Fic. 2. MILLING FRAME SIDES 











Fic. 3. Type or Mitt UseEp 
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on the end of the cylinder is milled with 
an end mill in the special fixture shown 
in Fig. 6. The operation of this fixture 
will be better understood by referring 
to Fig. 7. Here the frame is shown re- 
moved from the fixture and placed so 
that the milled recess is shown at A. 


The end mill B is steadied in the block C 
so as to not be sprung out of line under 
the cut. 

The block D swings on a center at E, 
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milled or reamed out with a_ bevel- 
pointed end mill in the jig shown in Fig. 
8. The work is located by means of pins 
in the lower jig plate, and which enter 


the drilled holes of the frame. The 
hinged upper plate A is lowered and 
fastened by a catch which enters the 


notch in the post B. The hand-screw C 
is then tightened to prevent movement, 
and the mill is run down through the 
bushing D. 
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shown. The broach is seen at A, and at 
B is a gage used to show whether the 
frame is being broached out so as to 
leave enough for finish on the other parts. 

The method of using this gage is to 
place the frame over the block C, holding 
it closely in contact with the fingers, and 
then push in the sliding pins D. The 
pins have shoulders on them and are 
pushed in against the frame. If the 
shoulders are flush with the block, the 








Fic. 4. 


being held down and guided by the piece 
F. The frame to be milled is placed on 
the block D with the pin hole G in the 
a small pin exactly in the 


hinge, over 
center of the pin on which the block 
swings. The hole H in the frame, fits 


over the pin J in the block and the lever 
J is brought down into the slotted pin 
K, so that it serves both as a clamping 
and a feeding lever. 

As the end mill is set so as to repre- 
sent the position of the cylinder projec- 
tion, it will be seen that as the feeding 
lever is swung around, the movement is 


exactly the same:as if the barrel and 





STRADDLE MILLING HANDLES . 











Fic. 8. FINISHING ESCUTCHEON HOLE 





Fic. 5. MILLING HAMMER HOLE 


work is correct, but if the shoulders go 
beyond or project from the block the 
work is incorrect. 


BROACHING HAMMER SEATS 


The milling operation on hammer 
holes, previously described, does not give 
a flat enough surface for the hammer 
face; the holes are, therefore, broached 
out in a punch press as shown in Fig. 11. 

The broach used is simply a straight 
piece of steel, ground to the right thick- 
ness and slightly beveled the long way 
on the end. This is held in the press 
ram at A. The frame is held in a sliding 
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cylinder were attached and were being 
snapped into place, the recess cut into 
the frame when swung onto the end mill 
being just the shape needed. 
FINISHING ESCUTCHEON HOLES 


The holes for the 
cutcheons of the handle side plates are 


semicircular es- 





MILLING CYLINDER CLE 
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ARANCE 


BROACHING OUT THE CYLINDER SPACE 


On some of the frames, the space in 
which the cylinder turns, is broached out 
in a vertical machine, as shown in Fig. 9. 
The holding fixture is shown detached, 
and without a frame in place, in Fig. 10, 
the method of clamping 


being clearly 











DETAILS OF THE FIXTURE 


fixture, being located by the block B 
against which it is pressed by the lever 
C operated by the eccentric D. 

A pin E goes through the escutcheon 
holes and the lever F clamps the frame 
against the angle plate. This lever is 
tightened by the slightly beveled block G 
along which it slides as it is brought into 
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clamping position. While the tool is cut- 
ting, the fixture is fed along to the right 
by turning the handwheel H, the stop / 
being set to indicate when the proper 
amount has been broached out. 
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broach A by loosening the setscrews B 
and C and turningit. The broach works 
through the trigger hole and the feed is 
obtained by means of a handwheel at the 
right, which is not shown. 
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is the master form and B is a profiled 
frame. The cutter is at C and the fol- 
lower at D. Fig. 14 shows a profiling 
fixture used to profile two frames at once 
with only one master form. 














Fic. 11. 








BROACHING OUT HAMMER SEAT 
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FIXTURE AND GAGE 


UsED 

















Fic. 13. PROFILING FIXTURE AND MASTER 


BROACHING IN A SHAPER 


The slot through which the little dog, 
used to turn the cylinder, works, is 
broached out in a shaper as shown in 
Fig. 12. The fixture holding the frame 
may be set at the correct angle to the 
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PROFILING FRAMES 


The outside of the frames is machined 
by profiling, either on the regular type 
of profilers, or on special automatic ma- 
chines. A profiler set up for this work 
is shown in Fig. 13. In this halftone A 


14. MASTER AND FIXTURE 


FOR Two FRAMES 


A PROFILE INDICATOR 


An indicator and two-gage templates 
are shown in Fig. The upper gage 
is used for testing the profiled outline of 
revolver frames, while the lower one is 
used for trigger guards. 


15. 
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The pieces to be gaged are located on 
the templates by means of the drilled 
heles which fit over pins in the tem- 
plates. The indicator is then moved 
around the outline with the fixed contact 
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chosen to take up the study of engineer- 
ing. The answers show that they have 
no reason, at least no real reason which 
would justify them in attempting such 
work. The majority of them drift into it, 
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Fic. 15. PROFILE TEMPLATES AND INDICATOR 


piece A against the template, and the 
movable piece B against the work being 
tested. Any difference between the tem- 
plate and the work is indicated by the 
pointer C, the amount of variation be- 
ing shown by the graduations at D, which 
instantly show whether the work is being 
profiled to the limits allowed. 








Vocational Bureaus for 
Colleges 
By F. G. HIGBEE 


The annual fal! crop of engineering stu- 
dents has been harvested. Into each tech- 
nical school has been gathered a large 
assortment of youths who have come to be 
trained in this, that or the other kind of 
engineering. It now becomes the function 
of the institution to do what it can for 
each student, and to separate the grain 
from the chaff. 

From a study of the enrollment statis- 
tics of a number of leading technical insti- 
tutions scattered over the country, it ap- 
pears that there is more chaff than one 
would suppose. In fact there is more 
chaff than grain. From these statistics it 
appears that nearly 40 per cent. of the 
total enrollment are freshmen; and that 
only 40 per cent. of these freshmen grad- 
uate. This leaves 60 per cent. unac- 
counted for; and as far as the college is 
concerned, this number is chaff. 

Now it also appears, from a study of 
these enrollment figures, that about 35 
per cent. of the freshmen fail to mature 
into sophomores, and that among the 
number who do become sophomores there 
still remain 25 per cent. who will even- 
tually drop out of the college. 

It is often interesting and very often 
amusing to ask freshmen why they have 


and most of them are surprised them- 
selves to find their reasons so vague and 
insufficient. 

Having once decided to take engineer- 
ing, their reasons for electing this, that 
or the other kind of engineering are not 
more convincing. From this it may be in- 
ferred that the real cause for the usual 
and unexpected shrinkage in freshman 


classes lies primarily with the men them- - 


selves and not with the institution; yet 
it must be said that in some cases the 
institution assists. 

The cause of this shrinkage, which 
amounts to a large number of individuals 
when all the institutions are considered, 
results from mistakes in judgment; or 
from lack of judgment. Students are too 
often urged into the study of engineering 
by misguided though well intentioned 
friends, and too seldom go into it with a 
real understanding of its exacting re- 
quirements or of what they are attempt- 
ing. 

Fully 50 per cent. of the men who 
enter engineering colleges would be bet- 
ter off in trade schools, and statistics 
show that at least 60 per cent. find out 
anyway that engineering does not appeal 
to them. This is not a new condition, 
nor is it a condition which is being im- 
froved by a more widespread knowledge 
of what engineering consists. Every in- 
stitution of learning is obliged to admit 
all who apply with proper credentials, so 
the condition appears to be one which has 
become fixed. 

Granted that this condition is fixed, and 
that it becomes the duty of the college 
to do what it can for all who enter its 
doors, here is a problem in college admin- 
istration which remains to be solved. 
Among every 100 men who come seeking 


Vol. 37, No. 19 


an education, there are 35 who discover 
within a year that they are on the wrong 
trail; there are 25 who discover this same 
thing but take longer to make the dis- 
covery, and there are 40 who gain what 
they came to find. 

Now, if a college aims to do something 
for all who come seeking at its doors, it 
should do something for all these men. It 
seems willing and glad to spend time and 
money to educate the 40. Should it not 
also be willing to spend at least a small 
amount in helping the other 60 to find 
the right road ? 

Just as the vocational bureaus else- 
where are helping those “off their 
course” back to the way toward content 
and usefulness, just so could a college 
vocational bureau serve a cause within 
the college. The uses to which a college 
department such as this might be put are 
many, but the following suggest them- 
selves at once: 

1. Confer with prospective students 
regarding the advisability of taking up en- 
gineering. 

2. Confer with first-year students, who - 
are falling behind or who are finding the 
work not to their liking, regarding their 
future work. 

3. Confer with first-year students re- 
garding the kind of engineering which 
they should take up. 

4. Confer with students regarding 
their future when they question the advis- 
ability of continuing the study of engi- 
neering after they have been in. college 
for a year or more. 

5. Confer with men about to graduate 
regarding the kind of work for them to 
take up and assist them to find it. 

6. Keep in touch with graduates who 
may need advice. 

7. Act as an employment agency for 
both students and graduates. 

Most colleges attempt to do all these 
things in a greater or less degree and 
with varying degrees of success. The 
dean, the professors, and the students 
themselves all help and do as much as 
can be done in this way. But this is 
work for an independent department of 
the college, and this department should 
have an equipment and an organization 
fitted for this work alone. This is all 
work for the specialist and the expense of 
such an organization would quickly be 
justified by the results gained. 

Many men who show no aptitude for 
the study of engineering may show char- 
acteristics of such a nature that might 
well warrant them in taking up work in 
the shop, or in the drafting room. Fail- 
ure to do any one thing well does not in- 
dicate inability in other things. 

Were it the business of some depart- 
ment of the college to see to it that each 
wavering individual were guided into the 
right path, or at least toward the right 
path, colleges then would be doing the fin- 
est kind of service, that of human con- 
servation. 
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Present State of Art of Management 


During the past few years a number 
of striking phenomena, in connection 
with industrial management, must have 
become evident even to the most super- 
ficial observer. The more important are: 

(a) The widespread, popular inter- 
est in the subject which had its rise in 
a statement made before the Interstate 
Commerce Commission, in a hearing on 
the matter of proposed advances in 
freight rates by carriers. An attorney 
for the shippers stated on Nov. 21, 1910, 
that it was estimated that by the appli- 
cation of newly discovered principles of 
management “in the railroad operation of 
this country an economy of $1,000,000 
a day is possible,” and further that these 
principles can be applied with equal 
success “in every form of business ac- 
tivity.” This popular interest is shown 
by the great number of articles pub- 
lished in the daily papers and popular 
magazines, mediums that give but scant 
attention to technical subjects, except 
of the most striking nature. - 

(b) The suddenly intensified interest 
in the subject on the part of employers 
and business executives in many lines 
of activity, shown by lectures, addresses, 
professicnal papers and reports presented 
to their associations. 

(c) The opposition of labor unions 
to the newer methods of management, 
shown by statements of labor leaders, 
in a few instances by strikes, and by 
an attempt to prohibit by law the use 
of some of these methods in government 
shops. 

(d) Governmental recognition of the 
matter shown by the appointment of a 
special committee of the House of Rep- 
tesentatives to investigate systems of 
management in government arsenals and 
shops, which reported in March, 1912; 
by the appointment of a civilian board by 
the Secretary of the Navy to investigate 
management in the navy yards, which 
reported in July, 1911; and by the Senate 
bill S 6172, now in committee, which is 
intended to prohibit time study and the 
payment of-premiums or bonus on gov- 
ernment work. 

(e) The rapidity with which litera- 
ture on the subject has accumulated. 
One directory of books on business man- 
agement lists 500 titles, and states that 
75 per cent. of them have been written 
within five years. 

(f) The formation of two societies 
having as an aim the furtherance of the 
applications of the principles of manage- 
ment, 


(g) The separation of persons inter- 


ested in the matter into two camps, one 
of enthusiastic advocates, the other of 
vigorous opponents of what is called the 
new element in management. 


Report of A.S.M.E. Committee 


This report goes back to the 
beginnings of modern industry 
and traces industrial manage- 
ment down to today. The new 
element that has become promi- 
nent during the last few years is 
defined as: ‘“The mental attitude 
that consciously applies the 
transference of skill to all the 
activities of industry.” 

This new form is called “‘labor- 
saving management,”’ and its 
parallel to labor-saving machin- 
ery is forcefully presented. Mere 
““systematizers’’ are vigorously 
scored and the undesirable char- 
acteristics of their practice em- 
phasized. 

Finally, a list is given of 52 in- 
dustries where labor-saving man- 
agement has been installed, and 
the broad results of its applica- 
tion are stated. 





[A special committee of the American 
Society of Mechanical Engineers has fully 
investigated industrial management dur- 
ing the past few months and prepared a 
comprehensivee report, This is published 
in the November Journal of the society 
and is reprinted here with the omission 
of a part of the appendix. The members 
of the committee who signed the report 
are: J. M. Dodge, chairman; L. P. Al- 
ford, secretary; D. M. Bates, H. A. 
Evans, Wilfred Lewis, W. L. Lyall, W. B. 
Tardy, H. R. Towne.—EpiTor.] 


(h) The unquestionable proof of the 
advance that can be made in unskilled 
work, as shoveling material, and in an- 
cient trades, as bricklaying, by the ap- 
plication of the principles of manage- 
ment. This is the most striking phenom- 
enon of all. 


THE PRINCIPLES OF MANUFACTURE 


Before defining the element in the art 
of management that has given rise to 
these phenomena, it is necessary to re- 
view briefly the beginnings of modern in- 
dustry. This gives a historical setting 
from which the present can be more 
truly judged. 

Modern industry is stated by some 
writers to have begun in 1735, when 
John Wyatt brought out a spinning ma- 
chine. Others place the period as be- 
tween 1750 and 1800, when the power 
loom and steam engine came into being. 
It was marked by the development of 
labor-saving machinery. It was brought 
about by the change from handicraft 
to manufacture. 


Early British economists held that the 
application of the principle of division 
of labor was the basis of manufacture. 
From Adam Smith’s “Wealth of Na- 
tions,” 1776, we quote: 

This great increase of the quantity of 


work which, in consequi nce of the divi- 
sion of labor, the same nun:be: of people 
are capable of performing, is owing to 
three different circumstances: Firsi, to 
the increase of dexterity in every puar- 
ticular workman; secondly, to the saving 
of the time which is commonly lost in 


passing from one species of work to an- 
other; and lastly, to the invention of a 
great number of machines which facili- 
tate and abridge labor, and enable one 
man to do the work of many. 

Charles Babbage, the great British 
mathematician and mechanician, believed 
that from the above quoted statement the 
most important principle was omitted. 
This omission he supplied as follows; 
in his “Economy of Machinery and Man- 


ufacture,” 1832: 

That the master manufacturer, by 
dividing the work to be executed into 
cifferent processes, each requiring dif- 
ferent degrees of skill and force, can 
purchase exactly that precise quantity 
of both which is necessary for each pro- 
cess; whereas, if the whole work were 
executed by one workman, that person 
must possess sufficient skill to perform 
the most @ffeult, and suffi@ient streng 
to execute the most laborious, of the 


operations into which the art is divided, 

It appears, however, that another prin- 
ciple is the basic one in the rise of in- 
dustry. It is the transference of skill. 
The transference of skill from the in- 
ventor or designer to the power-driven 
mechanism brought about the industrial 
revolution from handicraft to manufac- 
ture. It will be necessary to refer to 
this principle frequently throughout this 
report, in showing the meaning and posi- 
tion of management in industry. 

No better single illustration of the ap- 
plication of this principle can be found 
than in the invention of the lathe slide- 
rest, by Henry Maudsley, in 1794. This 
has been ranked as second only to the 
steam engine in its influence on machin- 
ery building, and thus on industrial de- 
velopment. The simple, easily controlled 
mechanical movements of the slide-rest 
were substituted for the skilfull human 
control of hand tools, 


TRANSFERENCE OF SKILL COMPLETE 


So complete has been this transfer- 
ence of skill that today hand tooling is a 
vanished art in American machine shops. 
Very few lathe hands can chase a thread 
with hand tools, yet all can cut good 
threads on an engine lathe, thanks to the 
slide-rest. After the traditional skill of 
a trade, or the special, peculiar skill of a 
designer or inventor, has been trans- 
ferred to a machine, an operator with 
little or no acquired skill can learn to 
handle it and turn off the product. 
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An example of the extent to which this 
transference of skill is carried today is 
presented by the shoemaking industry. 
The United Shoe Machinery Co. builds 
some 400 machines used in _ shoe 
manufacture. Fhese are so highly or- 
ganized that the greater part of shoe- 
shop operatives are unskilled except in 
a single readily mastered detail of the 
work. The skill in shoemaking is now 
in the mechanical equipment of the 
shops. This transference is a develop- 
ment of the past 50 years. 

James Nasmyth, a British engineer, in- 
ventor of the steam hammer, had this to 
say in 1851 of the application of this 
principle in his own works: 


The characteristic feature of our mod- 


ern mechanical improvements, is the 
introduction of self-acting tool. machin- 
ery. What every mechanical workman 
has now to do, and what every boy can 
do, is not to work himself but to super- 
intend the beautiful labor of the ma- 


hine. The whole class of workmen that 
depend exclusively on their skill, is now 


lone away with. 


Methods of analyzing and recording 
operations were early developed. Adam 
Smith records the divisions of the work of 
manufacturing pins, listing 11 operations. 
Charles Babbage gives a table from a 
French investigator showing the num- 
ber of operations, the time for each, the 
cost of each, and the expense of tools and 
naterial for making pins in France in 
1760. He gives a similar table for Eng- 
lish manufacture in his day (see “Econ- 
omy of Machinery and Manufacture,” 
1832). 

He further comments on the use of 
the watch to time operations. We quote 
from his instructicns to one making such 
observations and using a skeleton form 
that he recommends: 
which re- 
should be 


the 


some 


In filing up answers 
quire numbers, care 
taken: For instance, if the observer stands 


with his watch in his hand before a per- 


son heading a pin, the workman will 
ilmost certainly increase his speed, and 
the estimate will be too large. es 
the number of operations performed in 
a given time may be frequently ascer- 
tained when the workman is quite un- 
conscious that any person is observing 
him. Thus the sound made by the 
motion of a loom may enable the ob- 
server to count the number of strokes 
per minute, even though he is outside 


the building in which it is contained. 


M. Coulomb, the noted French physicist 
(1736-1806), who had great experience 
in making such observations, cautions 
those who may repeat his experiments 
against being deceived by such circum- 
stances. We translate a single quotation: 


I pray he) those who wish to 
repeat them (the experiments) if they 
have not time to measure the results 
ifter several days of work, to observe 
the workmen at various times during 
the day without their knowing that they 
are being watched. We cannot be too 
well warned of the danger of self-decep- 
tion in computing either the speed or the 


(says 


-ing the division of thought. 


AMERICAN MACHINIST 


of work through an obser- 
minutes. 


effective tine 
vation of a few 

Thus we see the application of the 
principle of transference of skill at the 
basis of the development of the industry, 
and an early appreciation of the value of 
the detailed study of operations in mak- 
ing that transference more complete. 
But the machine was the viewpoint. It 
was looked upon as the producing unit. 
Combined and contrasted with this was a 
lack of knowledge of scientific principles 
and their sure application. Charles Bab- 
bage treats of this forcefully. We quote: 


There is perhaps no trade or profes- 
sion existing in which there is so much 
quackery, so much ignorance of the 
scientific principles, and of the history of 
their own art, with respect to its re- 
sources and extent, as is to be met with 
among mechanical projectors. 


In the same vein he emphasizes the 
need of accurate drawings as if having 
in mind the poor quality of the work 
from the average draftsman of his day. 
He says: 

It can never be too strongly impressed 
upon the minds of those who are devis- 
ing new machines that to make the most 
drawings of every part tends 
essentially both to success of the trial, 
and to economy in arriving at the result. 


perfect 


He further points out that there is 
another important factor in successful in- 


dustry, in addition to machinery. We 
read: 

That in order to succeed in a manu- 
facture, it is necessary not merely to 
possess good machinery, but that the 
domestic economy of the factory should 


be most carefully regulated. 


These quotations foreshadow modern 
methods of thinking out the work in ad- 
vance and transferring this thought to 
the workmen. The subsequent develop- 
ment has had the effect of advancing still 
further the division of labor, and begin- 
The drafting- 
room presents the first example of the 
trend, in its collection of engineering 
data, in its prediction of results and the 
formation of staff organization. 

But from the period of the last quo- 
tation almost to the present there has 
been no change in the basic principles 
discovered and applied in industry. There 
has been nothing but an extension of 
those already known. The place of great- 
est advance has been in the drawing- 
room. The art of machine design has 
been greatly developed. The last half of 
the last century saw a tremendous in- 
crease in inventions, a tremendous fur- 
therance of the application of transfer- 
ence of skill to machines and tools. The 
skeleton of an industrial organization of 
this period, one that was too large for a 
single executive to manage, consisted of 
a designing department and a production 
department, each with a head responsible 
to the manager. 

The first of these, the one that was the 
means of embodying skill in the ma- 
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chinery and tools of production, was 
highly developed and organized. Ex- 
periment, research and detailed study 
were constantly resorted to, to aid in 
reaching the desired result. The work 
was highly specialized and the employees 
highly paid. Not infrequently the man- 
ager or chief executive devoted much 
of his own time to this part of the busi- 
ness. 

The production department presented a 
contrasting condition. The workmen 
were given the tools and machines de- 
signed in the drawing room and using 
their own unaided skill were expected to 
produce work of the desired quality and 
quantity. Except in rare instances no 
effort was made to transfer the skill of 
the management to the production de- 
partment and the employees, or to un- 
dertake the division of executive thought. 
Very little consideration was given to the 
workmen as a producing unit. 


FEATURES OF THE CHANGE 


Within the past 20 or 25 years certain 
changes have taken place in the atti- 
tude of many production managers 
toward the problems that they face and 
the forces and means that they control. 
An increasing amount of attention is be- 
ing given to the worker. An early evi- 
dence was the development of profit- 
sharing, premium and bonus systems to 
reward increased effort and output. There 
followed welfare work, industrial better- 
ment movements, the adoption of safe- 
guards and regulations to minimize in- 
dustrial accidents, the substitution of the 
principle of accident compensation for 
employers’ liability and an improvement 
in the physical surroundings and condi- 
tions of factories. All of these tend- 
encies have been fostered and to a great 
extent initiated by employers. But even 
today these are by no means generally 
adopted. 

Another tendency, less pronounced in 
character, has as its object the improve- 
ment of the personal relations between 
employee and employee and between em- 
ployee and employer. It is an effort to 
establish the best of factory working 
conditions in those things not physical in 
nature, to develop and maintain a shop 
atmosphere free from all harassing and 
hindering influences. It is an attempt to 
make use of the results of experimental 
psychology, in improving working condi- 
tions. 

But the most important change and 
one that comprehends the others, is in 
the mental attitude toward the problems 
of production. The tendency is toward 
an attitude of questioning, of research, of 
careful investigation of everything affect- 
ing the problems in hand, of seeking for 
exact knowledge and then shaping ac- 
tion on the discovered facts. It has de- 
veloped the use of time study and motion 
study as instruments for investigation, 
the planning department as an agency to 
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put into practice the conclusions drawn 
from the results of research, and meth- 
ods of wage payment which stimulate co- 
cperation. 

All of these changes have effected the 
production department much more than 
the designing department. The effect is 
to extend the principle of transference 
of skill to production, so that it com- 
pletely embraces every activity in manu- 
facture. The skill of the management 
is consciously transferred to all of the 
operations of the factory. This extension 
is expressed by these phrases: The draw- 
ing-room is the planning department of 
design, and the planning department is 
the drawing-room of production. 


NATURE OF THE COMMITTEE’S IN- 
VESTIGATION 


To obtain information on present con- 
ditions your committee wrote to the 
recognized experts, to executives of 
plants in many lines of industry, to stu- 
dents of industrial problems, and has had 
many interviews with men in these va- 
rious fields. The response to our re- 
quests has been in the main most gen- 
erous. We are deeply indebted to the 
information thus received for a large por- 
tion of the following sections of this re- 
port. We are glad to take advantage of 
this opportunity to express our gratitude 
to all those who have given aid. 

Throughout the following pages there 
is a plentiful use of illustrative quota- 
tions. Many of these are taken from 
correspondence resulting from our in- 
vestigations, Others are from the mass 
of literature mentioned in paragraph e. 

On some points diametrically opposed 
views have been expressed. In such 
cases we have presented both. In no 
case has credit been given for these 
views or quotations, as the information 
was solicited in confidence. 


DEFINITION OF THE NEw ELEMENT IN 
THE ART OF MANAGEMENT 


Requests for a definition of the new 
llement in the art of management 
brought forth a difference of opinion as 
to its existence. The opposed view is 
given in the following quotations: 


T am not aware that a new element in 
the art of management has been discov- 
ered 

There have been no new discoveries in 
scientific management of industrial in- 
stitutions. Common-sense men have used 
common-sense methods always. The 
term “scientific management” is a catch- 
word which assumes that industrial in- 
stitutions have not’ been scientifically 
managed—which is not the case. My 
experience, and the experience of my 
friends, has been that there has been 
no new element injected into the art of 
management. 

In the writer’s opinion there is very 
little that is new about it (the art of 
management). There is hardly any part 
of it that has not been practiced by man- 
agers fer the past 100 years. The trou- 
ble is there are not enough managers 





_ departments, 
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with sufficient initiative to set the 
tem moving properly. 

————- the problem presented is not the 
adoption of something entirely new, but 
rather the extension to every detail of 
our work of something which we have 


already tried. 


sys- 


Turning now to the other side of the 
question, from a large number of defi- 
nitions of this new element we select the 
following as very nearly conveying, 
taken together, the complete concep- 
tion as our investigation has disclosed it: 
best designation of the new ele- 


The 


ment I believe to be “scientific manage- 
ment.” This term already has been 
adopted quite generally and although 


frequently misused, carries with it the 
tundamental idea that the management 
of labor is a process requiring thorough 
analytical treatment and involving scien- 
tific as opposed to “rule-of-thumb” 
methods. 

The writer ventures to define the new 
element briefly, but broadly, as: The 
critical observation, accurate descrip- 
tion, analysis and classification of all in- 
phenomena of a 

all forms of 
and the sys- 


business 
recurring nature, including 
cojperative human effort 
tematic application of the resulting rec- 
ords to secure the economical and 
efficient production regulation of 
future phenomena 

Stripped of technicalities the 
of the modern efficiency engineer is sim- 
ply this: First, to analyze and study each 
before it is performed 
it can be done with 
a minimum of motion and en- 
ergy; third, to instruct the workman so 
that he may do the work in the 
selected as most efficient. 

The Taylor System is not a 


dustrial and 


most 
and 


method 


piece of work 


second, to decide how 
wasted 


manner 


method of 


pay, a specific ruling of account books, 
not the use of high-speed steel. It is 
simply an honest, intelligent effort to 
arrive at the absolute control in every 
department; to let tabulated and unim- 


peachable fact take the place of individ- 
ual opinion; to develop “team play” to 
its highest possibility. 

As we conceive it, 
ment consists in the conscious applica- 
tion of the laws inherent in the prac- 
tice of successful managers and the laws 
lt has been called 
which 
general sc pe 


scientific manage- 


of science in general. 
management engineering, 
more fully to cover its 
than a science. 


seems 


These quotations convey the ideas of 
a conscious effort to ascertain and study 
facts, and systematically to apply them 
in instructing the workmen and in con- 
trolling every department of industry. 
Setting these against the underlying prin- 
ciple of the transference of skill, we con- 
ceive the prominent element in present- 
day industrial management to be: The 
mental attitude that consciously applies 
the transference of skill to all the ac- 
tivities of industry. 

Here emphasis is placed upon the word 
all for, as already shown, the restricted 
application of this principle to machines 
and tools has been highly developed for 
a long period. But its conscious appli- 
cation in a broad way to the production 
and particularly to the 


workmen, we believe has been made dur- 
ing the last quarter century. 


Rise OF THis MENTAL ATTITUDE 


The rise of this change of attitude in 
regard to industrial management is 
shown in the papers on the subject in the 
Transactions of this society. These are 
16 in number and are listed in Table 1. 
The period covered is from 1886 to 1908. 
The practice upon which several were 
based extended over a number of years 
before the paper was presented. Papers 
on accounting have been excluded. 


No 
207 The Engineer as an Econ- 

omist Henry R. Towne..188¢ 
256 A Problem in it 

ican wee 64 Wm Kent.... 1887 
341 Gain Sharing.......... Henry R. Towne. 1889 
449 The Premium Plan of 

Paying for Labor.....F. A. Halsey 1891 
596 The Relation of the 

Drawing Office to the 

Shop in Manufactur- 

ing A. W. Robinson 1804 
647 A Piece-rate System Fred W. Taylor. ..18905 
928 A Bonus System for Re- 

warding Labor H. L. Gantt 1902 
965 Gift Propositions for 

Paying Workmen Frank Richards....1903 
1001 The Machine shop Prob- 

lem »Chariles Day 1903 
1002 A Graphical Daily Bal- 

ance in Manufacture..H. L. Gantt 1903 
1003 Shop Management Fred W. Taylor 1903 
1010 Slide Rules for the Ma- . 

chine Shop as a Part 

of the Taylor System 

of Management Carl G. Barth 1004 
1011 Modifying Systems of 

Management H. L. Gantt 1904 
1012 Is Anything the Matter 

with Piece Work? Frank Richards.. .1904 
1115 A History of the Intro- 

duction of a System of 

Shop Management James M. Dodge. . 1906 
1221 Training Workmen in 

Habits of Industry 

and Coéperation H. L. Gantt 190% 
TABLE I PAPERS PUBLISHED IN TRANS- 


AMERICAN SOCIETY Ol 
ENGINEERS DEALING 
MANAGEMENT 


ACTIONS OIF 
MECHANICAI 
WITH INDUSTRIAL 


The first, No. 207, classifies manage- 
ment of works as a modern art having a 
vast amount of accumulated experience, 
points out that the executives must have 
“a practical knowledge of how to ob- 
serve, record, analyze and compare es- 
sential facts in relation to....all..... 
that enters into or affects the economy of 
production and the cost of the product,” 
and makes a plea for the interchange 
of management data. 

Eight following papers, Nos, 256, 341, 
449, 596, 647, 928, 965 and 1012. deal 
with methods of wage payment, show- 
ing the increasing attention given to the 
workmen during this period. Of these - 
methods the “premium plan,” described 
in paper 449, has an extensive use to- 
day in machine shops. It probably ranks 
third, in extent of use, being exceeded 
by day work and piecework in the order 
named. Paper No. 647 outlines elemen- 
tary rate fixing; that is, the minute study 
of each detail of each cperation. From 
this, motion study and time study have 
grown. The “bonus system” of paper 
No. 928 also has an extensive use, prob- 
ably ranking fourth. 

Paper No. 1003, “Shop Management,” 
is the first complete presentation of the 
subject. This paper, with the subsequent 
writings of its author, stands today as 
the only comprehensive outline of indus- 
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trial management. Papers Nos. 1091, 
1002, 1010, 1011 and 1115, are ampiifi- 
cations of certain features of No. 1003, 
and are based on the same practice. 
Paper No. 1221 deals with the training 
of workmen, and outlines practical, tested 
methods of bringing about the all-import- 
and transference of skill. 


LABOR-SAVING MANAGEMENT 


Since these papers were presented, and 
during the development of popular inter- 
est in the subject, the term “scientific 
management” has been generally and 
loosely applied to the new system and 
methods. This is commonly taken to 
mean that there is a science rather than 
an art of management. A truer inter- 
pretation is that it means management 
using scientific methods, these being 
taken largely trom the sciences of 
physics and psychology. 

The expression “labor-saving manage- 
ment” better conveys the meaning of the 
movement. It has the further advantage 
of being easily and surely understood 
hecause of its strict analogy with the 
term “labor-saving machinery.” It is no 
chance that puts these two terms, labor- 
saving machinery and labor-saving man- 
agement, in conjunction, for the first is 
the past development and the second the 
present trend of industry, and they will 
be closely and inevitably associated in 
the successful manufacturing of the fu- 
ture. Throughout the following pages 
of this report the terms “industrial man- 
agement” and labor-saving management” 
are used; the first to denote the subject 
broadly, the second the newer attitude. 


THE REGULATIVE PRINCIPLES OF INDUS- 
TRIAL MANAGEMENT 


The lack of accurate thinking and clear 
expression in regard to management are 
nowhere better shown than in many of 
the statements of the so called principles. 
These can be divided into two classes, 
personal characteristics of managers and 
mechanical means of applying. It is evi- 
dent that neither can show us the way 
in which the activities of industry are 
to be regulated. -In our investigation, 
preparing for this report, one correspon- 
dent writes as follows: 

The manage- 


regulative principles of 


ment along scientific lines include four 
important elements: 

Planning of the processes and opera- 
tions in detail by a special department 
organized for this purpose. 

Functional organization by which each 
nan superintending the workman is re- 
sponsible for a single line of effort. This 
is distinctly opposed to the older type 
ot military organization, where every 
man in the management is given a com- 
pination of executive, legislative and 


judicial functions. 

Training the worker so as to require 
him to do each job in what has been 
found to be the best method of operation. 

Equable payment of the workers 
based on quantity and quality of output 
of each individual. This involves scien- 
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tific analysis of each operation to deter- 
mine the proper time that should be re- 
quired for its accomplishment and also 
high payment for the worker who ob- 
tains the object sought. 


Another correspondent finds the ‘solu- 
tion of problems of management in the 
observing and regulating of three classes 
of industrial phenomena: 


The economic results of different ar- 
rangements and forms of materials and 
operations upon them, either to produce 
equipment or product. This covers the 
whole field of recorded experience from 
invention and design of product and 
tools down through the successive shop 


processes to ultimate finished product 
and its test in service. It is the object 
of the scientific method to make the 


best of this experience, in its essential 
details, readily available for all con- 
cerned, and to see that it is actually ab- 
sorbed and put in practice. 

The economic results of varying exec- 
utive methods for effectively directing 
human efforts as a whole in the use of 
the above experience. This covers the 
entire field of building up, coirdinating 
and controlling the supervising organ- 
ization of a plant with its statistical and 
recording systems. 

The economic results of steps taken to 
raise the industrial efficiency of the in- 
dividual worker in every grade of ser- 
vice. This covers the whole problem of 
labor reward, intensified ability, con- 
served energy and the general relations 
of employer and employee. 

We have pointed out that the underly- 
ing principle, that is, cause in the widest 
sense, the application of which has built 
up modern industry, is the transference 
of skill. This basic principle is put 
into effect on the management side of 
all industrial activities, through three reg- 
ulative principles which sum up the ideas 
in the above quctations. These have 
been concisely stated as: (a) The sys- 
temutic use of experience; (b) the eco- 
nomic control of effort; (c) the promo- 
tion of personal effectiveness.* 

The first includes the use, in all essen- 
tial detail, of traditional knowledge, per- 
sonal experience and the results of 
scientific study on the part of the execu- 
tive force. It implies the accumulation 
and use of records and the setting up of 
standards. 

The second includes the division and 
subsequent codérdination of both execu- 
tive and productive labor; the planning 
of single lines of effort, the setting of 
definite tasks and the comparison of re- 
sults; and the effective training of the 
workers. It implies the previous acqui- 
sition of skill by the executives. 

The third includes a definite allotment 
of responsibility and the adequate, stim- 
ulative encouragement and reward of 
both executive and productive labor: the 
development of contented workers, and 
the promotion of their physical and men- 
tal health. It implies the most thorough 
comprehension of the human being. 


—- 


*American. Machinist, 
857, 





Vol. 36, page 
“The Principles of Management,” By 


Church and Alford. 
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THE PRACTICE OF MANAGEMENT 


As labor-saving management springs 
from a change in mental attitude, the 
beginning of its practice should be with 
the persons having the final responsibility, 
the proprietors of closely owned busi- 
nesses, the directors of larger establish- 
ments, or the officials having charge of 
government works. Before any changes 
are made, such men should clearly un- 
derstand the viewpoint from which all of 
the managerial work is to be done, the 
principles that are to be applied, the 
general method of their application and 
the results expected. 

A similar mental attitude must be 
fostered among all the members of the 
executive force and a period of training 
for them begun. This may include a 
redistribution of function and responsi- 
bility, and will include a detailed study 
of production by scientific methods. This 
is the period of division of thought, train- 
ing of the management staff and setting- 
up standards of performance. This must 
be carefully performed before there can 
be effective transference of skill to the 
workers in the »vroduction departments. 

The usual conception of modern man- 
agement is that it affects the workmen 
most of all, tending to stimulate them to 
turn out increased production to their 
possible hurt. This is wrong. If the 
principles outlined are followed, the ex- 
ecutive, or nonproducing labor is the most 
affected. Its individuals are compelled 
to study, plan and direct, They must ac- 
quire knowledge and skill in order to 
transfer it. It is a system of manage- 
ment that forces the executives to 
manage. 

This being so, the introduction of mod- 
ern management in a plant must be made 
slowly. The causes of most so called 
failures are principally two: A failure of 
the executives to acquire the vital men- 
tal attitude, and too great haste in appli- 
cation. The latter seems to be the dom- 
inant one. Your committee feels com 
pelled to emphasize the danger of at- 
tempting to hurry any change in methods 
of management. Each step of the work 
should be made permanent before t 
next is begun. 

We have examined records of produc- 
tion which clearly show a lessening of 
individual output among workers who had 
been trained for some time and had 
achieved good results as soon as un- 
trained workers were put with them, thus 
lessening their share of personal super- 
vision. Later the original standard of 
production was again reached, but the 
results seemed to be directly proportional 
to the amount of skillful supervision, 
during a lengthy period of training. 

After those who are to operate the 
new methods have acquired the necessary 
knowledge and established sufficient 
standards, the work of putting these into 
effect can be begun. This means the 
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fixing of the best attainable working con- 
ditions and giving each worker definite 
tasks with an adequate reward to each 
one who attains to the standard set. This 
part of installing the methods must be 
accomplished with tact and patience, re- 
membering that leadership and example 
are powerful aids in bringing about en- 
thusiastic coéperation. 

The training of the workers is essen- 
tial in this part of the application. This 
must be far more than mere demonstra- 
tion, the mere showing that a thing can 
be done. It must be patient teaching and 
help until the required degree of dex- 
terity or skill is acquired, that is, up to 
the habit stage. It is evident that such 
work cannot be hurried. 

Such, broadly, are the three steps in 
the practice of management. It is now 
necessary to investigate the internal ele- 
ments of permanence in such methods. 
If the proper mental attitude is once 
taken, we believe it will never be given 
up. This is substantigted by a few cases 
when early attempts to improve manage- 
ment .were failures and the methods 
abandoned. Later, however, other at- 
tempts were made with substantial suc- 
cess. The mental attitude outlived the 
failure. Thus in a given industrial or- 
ganization this feature would not be lost 
except by a loss of the executive staff. 

The permanence of records of per- 
formance and standards needs only to be 
mentioned to be appreciated. Once set 
up in an industry, disaster is invited if 
they are disregarded. To these is added 
a third in the nature of a spur from the 
working forces to the managing force. 
An adequate reward is one of the essen- 
tials. Whatever disturbs the mechanism 
of production interferes with the earning 
of the rewards. The workers at once 
object, pointing out the trouble and in- 
sisting that it be rectified. The manage- 
ment is spurred to keep all conditions up 
to the fixed standard. Examples of this 
action have been brought to the atten- 
tion of your committee. 

The practice as outlined, while built 
upon fixed standards and procedure, is 
by no means rigid and inflexible as has 
been alleged. The design and construc- 
tion of labor-saving machinery is carried 
on with a multiplicity of different de- 
tails. Labor-saving management should 
likewise use a variety of details suited to 
the requirements of different industries 
and plants. There can be nothing fixed 
in such human endeavor except the un- 
derlying principle. As a simple matter of 
fact we have found different metnods, 
details and nomenclature in use in differ- 
ent plants. Many efforts have under- 
gone marked change and development 
since first installed. Further, this idea 
of rigidity is repudiated by some of the 
foremost management experts. 

In a preceding paragraph is empha- 
sized the need of a scientific study of 
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everything connected with production. 
The methods used are adapted from the 
research laboratory. But the purpose of 
their use is changed. The scientific in- 
vestigator uses his laboratory to discover 
facts. Their discovery and declaration is 
his end and aim. The management in- 
vestigator uses laboratory methods to dis- 
cover facts for immediate use. The end 
and aim is utility. This is the test of 
industry. It is therefore unwise and in 
fact detrimental to carry investigations to 
an extreme. Enough facts must be ob- 
served to shape intelligent aetion. Per- 
sons having time study and motion study 
in charge should possess that rare, in- 


Bookbinding Hardware 
Building construction Tanks 
Carriage and wagon Tin cans 
building Valves and pipe fittings 
Construction and repair Miscellaneous manufac- 
of vessels (navy turing 
yards) Beer 
Fire-arms and ordnance Beet sugar 
ifles Boxes (wood and paper) 
Gun carriages Buttons 
Machinery building Clothing 
Automobiles Cordage 
Agricultural imple- Food products 
ments Furniture 
Coal-handling machin- Flour 
ery Glass 
Electrical machinery Lumber products 
eta iron and ey : 
rass ‘aper and paper pul 
General machine work Rubber ou _— 
Gas engines Soaps 
Locomotives Shoes 


Machine tools Slate products 
Molding machines Printing and lithograph- 
Pumps ing 

Pneumatic tools Railroad maintenance of 
Sewing machines motive power 
Typewriters Steel manufacture 


Wood-working ma- Textile manufacture 


chinery Bleaching and dyeing 
Metal and coal mining Cottons 
Metal working Velvets 
Bolts and nuts Woolens 
hains 
TABLE 2. INDUSTRIES IN WHICH LABOR- 
SAVING MANAGEMENT HAS BEEN IN- 


STALLED 


tuitive, human quality that causes its 
possessor to know when enough observa- 
tions have been collected to form a sound 
working conclusion. 

The position of the expert in the prac- 
tice of management is more clearly seen 
as experience increases. The element of 
mystery has already departed. This is to 
be welcomed, for it means the downfall 
of mere “systematizers.” One of the 
unfortunate features of this great move- 
ment has been the rise of alleged ex- 
perts who have been ready to promise 
extravagant results if they were allowed 
to systematize an industrial plant. The 
test which their work cannot meet is the 
one of permanence. 

An industrial manager who has had 
signal success in directing large enter- 
prises sums up the more undesirable 
characteristics of systematizing practice 
as: 

The publication and quotation of sta- 
tistics regarding gains made through the 
use of particular systems, without a 
frank statement of the degree of in- 
efficiency of the plants before reorgan- 
ization. 

The failure to view the plant from the 
investor’s standpoint rather than as a 
laboratory offering opportunities for in- 


teresting and expensive experiments. 
The failure to admit that every appli- 
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cation of past soiutions to unstudied new 
and different conditions is an experiment. 


The waste of time anJ money on prob- 
lems that will yield to scientific treat- 
ment, but which do not recur often 


enough to justify such a solution 


The undervaluing of effective leader- 
ship in management and consequent lack 
of permanency in results. 

The overvalue of emasculated “sys- 


tem” leading to a curious nonresponsi 
bility on the part of any person for the 
total result. 


The frequent assumption that the 
treatment of the problems of similar 
plants should be identical. 

The failure to properly appraise in a 
growing concern the value of its internal 
asset of “rood will.” 

The imperfect analysis and apprecia- 
tion of the human factor in industry, 
with a consequent failure to reckon 
patiently with “habit” and “inertia” and 
a tendency to hasty “substitution,” 


bringing about the breaking up of valu- 
able organization. 

The real expert concentrates on the facts 
of a given problem, and from a wide exper- 
ience in analysis, coérdination and prac- 
tical responsibility works out a solution 
by scientific methods, suited to the ma- 
terial and human factors involved. The 
tendency is for him to do less of the de- 
tail work of installation, but to train and 
direct the persons who are permanently 
to manage. This is a true precess of 
transference of skill. 


STATISTICAL DATA 


Your committee hoped to present sta- 
tistics on the extent to which labor-sav- 
ing management is in use. This could 
not be realized. Many industrial man- 
agers whom we have addressed have not 
honored us with their confidence in this 
direction. In fact, it seems as if a secre- 
tive stage is now with us. There are two 
reasons for withholding such informa- 
tion. The first is identical with the one 
that has developed “trade secrets” and 
secretiveness in regard to machines, tools 
and processes, the desire to keep things 
of value away from competitors. The 
second is a belief that in the minds of 
some persons a reflection is cast upon 
the ability of the executives of an in. 
dustrial establishment if outside experts 
are employed. Frequently a system of 
management is referred to as the devel- 
opment of someone in the organization, 
although it was installed by a manage- 
ment expert, employed for the purpose. 

Some idea of the variety of the in- 
dustries in which labor-saving manage- 
ment is in use can be gained from Table 
2, which lists a total of 52. 


BrRoAD RESULTS OF LABOR-SAVING 
MANAGEMENT 


In cases where the use of labor-sav- 
ing management can be considered a 
success, the broad results have been: 
A reduced cost of product; greater 
promptness in delivery, with the ability 
to set and meet dates of shipment; a 
greater output per worker per day, with 
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increased wages; and an improvement in 
the contentment of the workers. This 
last item is shown by the fewness of 
strikes under the new management, and 
in the refusal of those working under 
the changed conditions to join in a strike 
sf their fellows in the same plant who 
were not working under the new meth- 
ods. This last mentioned situation has 
arisen a number of times. In one case 
an attempt was made to strike a room 
where about half of the operators were 
under the new conditions. These refused 
to go out; the rest went. 

These results indicate certain advan- 
tages to both employer and employee. 
But it is charged that the movement has 
not yet entirely justified itself from the 
economic viewpoint, for it has not te- 
duced the cost of the product to the con- 
sumer. The implication is that its possi- 
bilities will not be realized until em- 
ployers, employees and the public are 
alike benefited. With this view we are 
in most hearty accord. Labor-saving ma- 
chinery has brought the comforts that we 
all enjoy today. Labor-saving manage- 
ment promises to extend those comforts. 
Where properly administered it is con- 
serving labor and is thus contributing to 
the good of society at large, and al- 
though the benefit to the consumer may 
not vet be generally felt, it has already 
developed to a certain extent and will 
continue to develop as the natural re- 
sult of increased production. 








Die for Forming, Piercing 
and Cutting off in One 
Operation 


By W. V. ANSLIE 


The punch and die shown in the engrav- 
ing is a quickly made and compact tool. 
For work on stock of light or medium 
thickness, it will take the place of a much 
more expensive and intricate die. The 
general principle involved can be utilized 
on a large range of small and medium 
press work, where the work can be cut 
directly from the strip without change of 
form, as in the present case, which was 
1% in. wide by 0.014 in. thick cold-rolled 
soft steel. 

The advantages of this form of tool 
over the ordinary “cut-and-carry” or “‘fol- 
low” die are several. The chief one ap- 
plying to a job of this character is that 
forming is sometimes a very hard matter 
to incorporate with piercing and cutting 
off in a follow die, and is usually done 
in a second operation. 

The construction of the die A in this 
case is extremely simple and needs no 
explanation, with one possible exception. 
That portion of the die where the cut- 
ting-off operation is performed was de- 
signed to allow for grinding, without 
thanging the required distance from the 
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cutting edge to the gage pin C, by the 
insertion in the edge of the die plate, of 


a hardened steel disk plate D, which was 


made a press fit in the die. 

The outside diameter of the disk was 
allowed to overlap the upper edge of the 
die plate a sufficient distance to permit a 
flat, slightly over 4 in. wide, to be ground 
on it. Thus, when dull the disk could be 
tapped out and the adjoining circular por- 
tion brought into position and ground 
away as before. In this way seven or eight 
grindings, or more, were obtained from 
one disk. 
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are held stationary by the setscrews O 
and P. After all are fitted, the end plates 
R are put on, which finishes the job. This 
die saves us an extra operation, as here- 
tofore two dies have been used. 





Where Tracings Are Rolled 


The problem of keeping tracings and 
drawings, to say nothing of blueprints, 
seems to be always with us, and like so 
many of our problems, it cannot be 
solved in the same way in every shop. 

It seems to be fairly well agreed thax 




















Die FOR FORMING, PIERCING AND CUTTING OFF, 


The construction of the punch and its 


action is readily understood from the en- 


graving. The piercing punches E are 
contained in, and supported by, the form- 
ing punch F, which has a rubber pad G 
behind it. This is strong enough, as the 
punch descends, to accomplish the neces- 
sary forming. The length of the press 
stroke is set so that the lugs H bottom 
lightly in the slot of the punch-holder, 
as shown. 

It will be seen that as the forming 
punch recedes the piercing punches EF 
pass through the strip, and at the same 
time the cutoff blade J separates the pre- 
ceding blank shown in position on the 
gage pin. The pin J and the spring K, 
shown in the block L, were designed to 
act aS a pressure pad on the stock. As 
the forming punch descends and begins 
its work, the pin J is already in contact 
with the strip. The spring K is adjusted 
sufficiently to prevent the buckling of the 
strip in the open space between the die 
and the gage pin C. 

The forming punch F is ground on the 
sides a close sliding fit between theespring 
block L on one end and the cutoff blade 
on the other. It is held in place by the 
pin M, which is a press fit in the holder, 
the elongated slot in the punch body pro- 
viding for the necessary travel. 

The screw shown at N furnished the 
required adjustment for the cutoff blade 
[ to compensate for grinding. This, as 
well as the block L, containing the spring, 


it is not advisable to roll drawings and 
especially tracings, unless absolutely 
necessary, owing to the difficulty of in- 
ducing them to lie flat while being ex- 
amined, corrected or placed in the blue- 
printing apparatus. For this reason it is 
customary in most places to keep them 
flat, not too many in a drawer, and to 
keep the size as small as can con- 
veniently be done. 

In the case of such large work as 
paper-making machinery where the ma- 
chines range up and down the room al- 
most at will, it is practically out of the 
question to do this without making them 
in sections, and there are many objec- 
tions to this. As it necessitates a long 
tracing, far too long to be laid flat in 
any drawer of practical size for hand- 
ling, therefore rolling seems to be the 
only resort. 

In order to make them as convenient 
to handle as possible, it is the custom in 
some places to provide long tin tubes of 
perhaps 4 or 6 in. in diameter, long 
enough to hold the tracings, and pro- 
vided with a tin cover which goes over 
the end. 

Where tracings kept in this way are 
handled frequently, it is claimed by many 
that they are comparatively short-lived, 
as the constant rolling and unrolling 
seem to crack the tracing’s gloss, so that 
unsatisfactory prints result and a new 
tracing becomes necessary. 
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The Building of Hewitt Motor Trucks 


The making of motor trucks is usu- 
ally considered the rougher class of auto- 
mobile building, owing to the slower 
speeds at which these cars are driven 
and the service for which they are de- 
signed. The tools and operations illus- 
trated in the engravings are in use at the 
factory of The International Motor Co. 
(Hewitt Branch) in New York City, and 
show that this idea of rough work is un- 
' founded in fact. 


MILLING THE CRANK CASE 


For the first operation the crank case 
is milled on the bearing side while held 
in the fixture shown in Fig. 1, the work 
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MILLING THE CRANK CASE. First OPERATION 





By Robert Mawson 





A few of the features used in a 
modern motor truck factory. 
Special tools that effect a saving 
of time on crank case machin- 
ing. A _ well-designed aligning 
jig made to produce interchange- 
ability of motor units. An ex- 
ample of jackshaft milling at a 




















small cost. | 
cal screws B, which are placed on both 
sides of the crank case, and the side - 


screws C, are then tightened against the 
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MILLING THE CRANK CASE. 


are made loose, so that they may be re- 
moved to use the fixture base G for the 
second operation. 

The second operation on the crank 
case is the milling of the cylinder side. 
This is done on the same machine in 
the fixture shown in Fig. 2. After re- 
moving the ears, a plate A is fastened to 
the fixture base. It is provided with a 
register to suit the projection machined 
on the bearing side. 

By registering from this projection 
the distance is accurately obtained for 
the pump pad at B. The case is held 
by means of three straps placed on the 


inside of the case, which span across 


SECOND OPERATION 























Fic. 3. CRANK-CASE DriLt Jic. CYLINDER SIDE 


being done on an Ingersoll 3-spindle 
miller. The case is registered by means 
of the cam-ended plugs A, of which there 
are two in front, one in the pump, and 
another in the magneto cored holes. 

At the rear the case is registered by 
means of the camshaft hole. The verti- 


various parts of the case to resist the 
cutting pressures. 

The cutters D and E, which are spaced 
on the arbor, perform the milling oper- 
ation. The cutters E cut a recess, leav- 
ing a projection to suit the crank-case 
bearing caps. The ears F on the fixture 


Fic. 4. BEARING SIDE 


the bearing ears, the bolts tapping into 
the plate A. 


DRILLING THE CRANK CASE 
The first operation for drilling the 
crank case is on the cylinder side. This 


is done in the jig, Fig. 3. The pin A 
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is used as a register and is placed in 
the hole B previously laid off on the case 
as well as a center line C. This jig is 
used for drilling the cylinder bolts, the 
valves and valve clamp holes. 

The jig used for drilling the bearing 
side of the crank case is shown in Fig. 
4. The jig plate registers with the bear- 
ing projection and is then pushed with 
the stop A against the end of the bear- 
ing B. This tool is used for the bearing 
studs and supporting arm bolt holes, the 
drill, reamer and slip bushing being 
shown at C. 


BORING THE CRANK CASE 


The fixture shown in Figs. 5, 6, 7 and 
8 is used for boring the crank case. Fig. 
5 shows the fixture with the crank case 
in position and the accompanying special 
small tools. The board A shows the 
two-point cutters used in the bars B for 
the crankshaft and camshaft holes. The 
bars take a roughing and finishing cut, 
the cutters being held by pins. 

The view, Fig. 6, shows the driving 
side of the fixture with the draw bars A 
for the boring tools. The method of the 
drive is shown at B. It is by means of 
pins placed in the taper shank flange, 
which transmit the motion through the 
leather disks. This method of drive pro- 
duces smooth holes. The crank case is 
registered by means of three dowels on 
the supporting arms shown at D, bolts 
being placed through the slots and the 
crank arm holes at E. The fixture is 
shown completely set up in Fig. 7 on a 
Lucas boring machine with the tools used 
for operation. 

An interior view of the fixture is 
shown in Fig. 8. The machine-stcel 
gears, quills and shafts run in bronze 
bearings and are lubricated in a nove! 
manner. The oil is pumped by means of 
a Brown & Sharpe geared pump to the top 
of the casing at A. The case is ribbed 
as shown, and across the ribs at B a brass 
plate is fastened, forming pockets. The 
oil fills these pockets, and holes being 
bored through the various shaft bearings, 
keep the shafts in a good state of lu- 
brication. 

















Fic. 8. CRANK-CASE BorRING HEAD 
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Fic. 5. CRANK-CASE-BORING FIXTURE. CUTTER SIDE 














Fic. 6. CRANK-CASE BORING FIXTURE. DRIVING SIDE 








Fic. 7. CRANK-CASE BORING FIXTURE IN USE 
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The gears are driven by means of 
the shank from the machine shown in 
Fig. 7, and the intermediate gears of the 
train produce similar direction of rota- 
tion of the various cutting spindles. 
Thrust bearings are provided for all the 
cutting spindles, also nuts with a lock- 
ing device to take up the wear of the 
thrust coilars. 


DRILLING THE CRANK-CASE CAPS 


The malleable-iron crank-case bear- 
ing caps are milled on the face and the 





—_—_—- 


Ast Mates 











Fic. 9. DRILLING TOooLs 
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this jig can be used to drill three bear- 
ings or a set for a crank-case unit. 


MACHINING THE CYLINDERS 


The first machine operation, milling the 
base and flanges, is shown in Fig. 10. 
This work is done on the Ingersoll 3- 
spindle miller. The cylinder is registered 
by means of the adjustable knurled 
screws A, which are set at 45 deg., and 
the screws B. Heavy straps C and the 
screws D take the thrust of the cutters. 
The fixture is made to take two cylinders, 
and could, of course, be duplicated to 
take four. 

The cylinders are next bored on a Mo- 
line 4-spindle boring machine. The bolt 
holes in the -base are drilled in the jig 
shown in Fig. 11. The jig is registered 
by means of the plugs A, which fit in the 
cylinder holes bored in the preceding op- 


76c 
terboring for the valve seating, each too! 
being piloted in one of the bushings G. 


DRILLING THE CONNECTING Robs 
The connecting rod bolt holes are drilled 





Fic. 10. MILLING THE CYLINDERS 
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Fic. 11. Toots For DRILLING 


CYLINDER BOLT HOLES 


recess cut to suit the crank case; they 
are then drilled. . The jig for dril!ing the 
bolt holes is shown in Fig. 9. 

The caps, as at D, are placed on the 
projection A which is made to suit th¢ 
cap recess; they are then pushed againsi 
a stop pin B which registers their po- 
sition for boring the drilled hole in the 
center of the boss, straps being used to 
hold them. Slip bushings C are pro- 
vided so that the bosses can be counter- 
bored. 

















Fic. 13. Toots For DRILLING THE VALVE 
HOLES IN THE CYLINDER 





THE 


Fic. 12. Toots For DRILLING THE SPARK- 


PLUG HOLES IN THE CYLINDER 


eration. The drill is shown at B, and at 
C is a draw counterbore used for facing 
the bolt bosses. 

The jig, Fig. 12, is used for drilling 
the spark-plug holes A. It registers by 
means of the stop plates B, which are 
made to suit the outside dimension of the 
cylinder barrels, the screws C then being 
tightened against the cylinder. 

The cylinder is drawn against the ver- 
tical face of the jig by means of a hook 
bolt fitting into the intake core D. Slip 
bushings are provided so that the holes 
A can be drilled, tapped and counter- 
bored in the jig. 

The jig, Fig. 13, is used for boring the 
valve holes on the cylinder, which is reg- 
istered on the Moline 4-spindle machine 
by means of the plugs A, which fit in the 
table and the cylinder bores. The jig 
registers by means of the two pins B, 
which fit into the spark plug holes, 
counterbored in the jig shown in Fig. 12. 

The drill C and the reamer D are used 
for the valve-spindle bushing holes, and 
the combination tool E and the reamer 
F are used for boring, facing and coun- 




















Fic. 14. Toots ror DRILLING THE BOLi 
HOLEs IN THE CONNECTING Rop 




















CONNECTING Rop DRILLING 
HEAD 


Fic. 15. 
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ing B, the cap being fastened to the rod 
with the bolts. 

The crankpin end fits in the sliding V 
at C, operated by the handwheel D, and 
rests on the bushing E. The equalizer 
clamp F is operated by means of the 
handwheel G, the strain being taken by 
the screw H. The slip bushings /, the 
drills J, the four-lip drill K and the 
reamer L are the tools used with this jig. 


MACHINING THE DIFFERENTIAL HOUSING 


The bevel gear-shaft holes for the dif- 
ferential are bored in the jig, Fig. 17. 
The housing registers by means of the 
projection A fitting into the jig at B; it 
is drawn against the finished surface by 
means of a bolt and strap. A pin pass- 
ing through the hole C, and a corres- 
ponding hole in the housing, place the 
bosses in the correct position. 


MILLING THE VALVE GUIDES 


The fixture, Fig. 18, is used for milling 
the valve-guide roller slot, 24 guides be- 
ing machined at once. The guides are 
placed in holes like A (two are shown 
in position) and a clamp like B is tight- 
ened down. The milling cutter is then 
run across the slots, the fixture being 
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chined in the recess at B with the cut- 
ters C. These cutters bore, face and 
bottom the recess in one operation. The 
taper D is machined with a flat formed 
facing cutter, which cuts at the same 
setting as the operation described. 


ALIGNING THE MOTOR ON THE FRAME 


The jig for aligning the motor on the 
frame is shown in Fig. 21. The bar A 
is placed in the jackshaft outer bearing 
holes. The arm B is placed so that 
when the transmission suspension bolt is 

















FiG.-18, MILLING FIXTURE FOR THE VALVE 
GuIDES 


























Fic. 16. 


DRILLING JIG AND TOOLS FOR 


THE CONNECTING ROD 


in the jig, Fig. 14. The pin end of the 
rod is placed in the V at A and the crank- 
shaft end registers from the adjustable 
plate B and a pin placed in the rear, 
which brings the parting line of the rod 
into position. The bearing 
against the face of the rod through the 
plate D holds the rod firmly. The drill- 
ing head is held on the pins FE, which are 
made a good sliding fit. 

The head, Fig. 15, is made with steel 
gears driven from the taper shank A. 
Washers are provided at B on each spin- 
dle to take care of the thrust, and nuts 
at C to take up the wear. The casing 
is dustproof. Means are provided so that 
oil can be placed in the casing, thus 
keeping the gears well lubricated. 

The pin and crankshaft ends are bored 
in the jig, Fig. 16. The crankshaft end 
is registered by means of the milled 
sides of the rod fitting against the blocks 
A, the rod being supported on the bush- 


screw C 


placed on the knee of the machine. 
These slots act as a guide for the cutter, 
producing accurate slots in the piece ma- 
chined. One of the slotted guides is 
shown at C, and another assembled at D. 
MILLING THE JACKSHAFTS 

The milling of the hexagonal drive on 
the jackshafts is shown in Fig. 19. The 
shafts are machined three at once with 
gang cutters, the flats on the hexagon 
being located by means of the blocks A, 
which are placed on the end of the shaft 
opposite the hexagon. After finishing one 
set of sides the blocks are turned to the 
next flat and the operation repeated, Thus, 
by three settings of the blocks the ma- 
chining of three jackshafts is come 


pleted. 
MACHINING THE CONE-CLUTCH SECTION 


The machining of the cone-clutch sec- 
tion is done in a Gisholt machine. The 


cone-clutch section A, Fig. 20, is ma- 








Fic. 17. DRILLING JIG FOR THE DIFFERENTIAL 


HousiING GEAR HOLES 


placed in the hole, a pin can slide freely 
through the hole C when in its support 
on the aligning jig. The jig plate D is 
brought up against the shoulder on the 
bar, and then placed so that the plugs E 
will be equally spaced from the inside 
of the frame submember. 








Fic. 19. MILLING THE JACK SHATS 
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The bar F is placed across the plate 
and the pins G put through. By means 
of the scales H, on the side of the bar F, 
a further check is employed in placing 
the motor centrally on the frame. The 
holes are then drilled through the jig 
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20. FOR CONE CLUTCH 


G to suit the crank-case supporting arms. 
With this rig, employed for aligning the 


motors, interchangeability is acquired 
and the frames can be drilled in quan- 
tities without waiting for the finished 
motors. 


NoveL Use For A BoL_t CABINET 


The rivet and bolt cabinet shown in 
Fig. 22 is employed for pasting blue- 
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Training Your Own Men 


By JOHN R. GODFREY 


In talking over the problem of getting 
good men in the shop, with an old-time 
machinist and afterward employer, a 
number of interesting points were brought 
out. He was an all-round machinist of 
the old school, but he recognizes the 
fact that comparatively few of these are 
needed today. He also believes that 
the class of boys and men in both the 
foundry and the shop is very different 
from what it was 25 years ago. 


~w 

















Fic. 22. 


Perhaps it will sound more convincing 
if I quote a little, as near as may be. 


BLUEPRINT HOLDER 
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prints the cover. This 
prevents the thumb marks often found on 
shop drawings after being in use for a 
while. It is also handy for reference, 
being always in a condition to easily con- 
sult, owing to the absence of creases. By 
turning the cylinder around any part of 
the drawing can be brought in position to 
be read. 

All the special tools described were 
designed and produced under the super- 
vision of A. F. Masury, manager, and G. 
Leipert, superintendent, to whom we are 
indebted for their reproduction. 


on cylindrical 


lotor ALIGNING JIG 

The foundry ust t retsome of the best 
boys but it doesn’t get many today \t 
least not if there i hance at anything 
els It is har } lirt work and 
lisagreeable in mar ays But it used 
to have shorter hours to make up for it. 
We used to pour at three o'clock and then 
zo home. Now the vork the foundry 
as long as the shop and there's no extra 
compensation for the dirt 

Then, too, we forget that other trades 
and occupations have often gone ahead 
of us in the matter of wages and sur- 


roundings masons and oth- 
ers get pay for shorter 
yet expect fall over 
selves for a chance to run ascrew machine 
or a planer But they don’t do it 


Carpenters 
hours and 
them- 


more 


we boys to 


counting on 


— 
16/ 

And there's another reason We don't 

encourage our own men half as much as 

we do outsiders, in too many cases. Ev- 


ery time you go outside your own organ- 
ization for a superintendent, 
you give notice to every man in the shop 
that you don't consider any of them >ap- 
of advancement. There small 


chance of there being anything ahead, and 


foreman or 


able is 


you've discounted all your future talk 
about loyalty. For you've got to give a 
man something to be loyal to, and there's 
nothing like a square deal with higher 
positions and a glimmering hope of a 
better job 

In my own shop I! had a shop school that 
was different I didn't have an books 
then, thoug l night ise a few today 
[ gathered ail the small, simple parts, suc! 
as gear blanks, ball handles, special studs 
and simila york into one department, 
and this départment was run entirel th 
boys, inder a competent mat i 
taught these boys how to handle ever 
machine in the department, and ! doing 
actual work not things to be throw a 
way. And it was surprising how little 


had to be s 
a fairly bi 


i! 


rapped, Witha good teache 
zht boy learns to 
1. remarkably short time 
got a 
now 


ise machine 


T hese bovs dollar 1 iay l’d 
costs more 


The first ob- 


them how to do worl 


make it more because it 


to live and it’s worth more 


teach 


ject was to 


condary 


Productior was 


how to dé 


right 
they 
1! that 


all kinds of work 


And 


‘ " ater ’ r 
as erely a epping 


learned 
department 
73) vit) neo 


time limit on lit Hut an ine 


definite sentence as I've 
tor apprenticeship 
Machinist at times I fuess ou are 
fello no toid i 


Whenever | 


in the 


needed a man ‘ ul «i 


the apprentice super 


the: 


ask 


shop I'd 


didn't him that 


vho 


ne 


ntendent I all 
h) ould handle 


rthe jot 


the hop fore 


had a bo 
it tne 


t and to pick o rest « 


! oO oni re lite 


| apprentice iepartme!l 
vell in actual 


indatior 


york, 
the machinis 
ver seldom get 
today 
vyho con 


mechanics hen the 


a aa 
enougn 


that 


all 
they 
class them 
they fell down 


fractions 


But I wouldn't 
tne 
on square 
I've known 
who couldn't 


among dubs"’ becaus« 


root or even peca 


ise 


some mighty good mechanics 


thout 


figure 


their fingers 


ip their pay 


I’m passing this on for others to think 
about as well as myself. 
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The Elements of Press Design—IV* 


The flywheel fully determined and all 
preliminary data on hand, the proportions 
of the principal members of the press 
proper, namely of the frame, the connec- 
tion and the shaft, are now ascertained, 
with the understanding, however, that 
only the requirements of the present 
work are to be satisfied and that no al- 
lowance is to be made for a possible fu- 
ture use of the press for other purposes 
or under other conditions. 

The adopted dimensions of these parts 
are embodied in the finally built press 
shown in Figs. 9, 10 and 11. 


THE UPRIGHTS 

The frame being of the straight-sided 
pattern with the comparatively small dis- 
tance of 12% in. between the uprights, 
it is evident, if the bed is made of suffi- 
cient area to accommodate the die, and 
of a depth equal to the depth of the up- 
rights at their juncture with the bed, that 
any deflection or spring under the cut- 
ting action will be practically impercepti- 
ble, and the calculations may be confined 
to the strength of the uprights. 

The uprights are figured to carry 2000 
lb. per square inch of cross-section, so 
that, with a maximum load of 72,000 Ib. 
the combined areas of the two must be 
72,000 
2000 

The weakest point appearing to be 
just below the gibs, the uprights are there 
made to measure 234 in. in thickness and 
634 in. in depth, which, allowing for the 
rounded corners, produces the required 
cross-sectional area. 


36 sq.in., or 18 sq.in. each. 


THE CONNECTION SCREW 


The connection screw, shown on an en- 
larged scale in Fig. 12, is made of steel, 
2% in. in diameter and with four but- 
tressed threads to the inch. -Its resisting 
strength against stripping depends to a 
considerable extent upon a good fit be- 
tween the male and female parts, and 
proper clamping when adjusted for op- 
eration. If the fit is good and the outer 
sleeve properly clamped, the threads will 
support each other so that the stripping 
will be resisted by the combined shear- 
ing strength of all the threads in the 
outer sleeve, which, being of cast iron, 
is, of course, the weakest member. 

The threads in the sleeve extend over a 
length of 4 in., so that there are 16 full 
threads, each at the root 2% x 3.1416 = 
7.354 in. long. The height of the root 
of the thread is .%; in. The cross-sec- 
tional area of all threads, with which 
they join the body of the sleeve, is 16 x 
7.854 & #% = 26.489 sq.in., which brings 
the shearing or stripping load, allow- 
ing 1000 Ib. for frictional resistance, 
72,000 + 1000 
. —= ~. 


to the safe figure of 


2755.5 Ib. per sq.in. 


By O. S. Beyer 
[ ] 


The proportions of the frame, 





the connection, and the shaft 
for a simple power press. 
Some things that a failure of 


the press teaches. 

















*Copyright by Hill Publishing Co., 
1912. 


If the clamp screws are not properly 
tightened, the shearing load upon the 
threads will become nearly 5000 Ib. per 
sq.in., because the threads will then no 
more support each other and will be 
loaded like a beam extending \% in. from 
its fixed support; in addition to which 
there will be a destructive hammering 
action whenever the press performs a 
cut. 

The clamp screws must always be well 
tightened, a further reason being the ne- 

















Fic. 10. 


cessity of forestalling an upsetting of the 
body of the male screw, made of steel, 
the cross-sectional area of which, at the 
root of the thread, less the area of the 
one-inch hole through it, is 3.9467 ~ 
0.7854 — 3.16 sq.in., so that the load-on the 
screw body reaches the high, but not un- 
usual figure of La a 1000 _ 23.100 
Ib. per sq.in., which, naturally, calls for 
steel of extra good quality. 

The load on the thread surfaces is com- 
paratively light, the total area of all 
threads being 2% x 3.1416 x 16 x 
4% = 14.9226 sq.in. Thus the surfaces 





72,000 + 1000 
14.9226 

= 4892 Ib. per sq.in. The step of the 

connection is 3% in. by 4% in., or 15.75 

sq.in., thus having to sustain a pressure 

72,000 + 1000 _ 

15.75 : 


of the threads have to carry 


per square inch of 


4635 Ib. 
THE SHAFT 


The shaft is shown on an enlarged 
scale in Fig. 13. It is of the solid ec- 
centric pattern and, therefore, permits 
of supporting it by the bearings in the 
press close up to the connection. First 
the bearing pressure in the connection 
is considered, and, that it may remain 
within the limit of 5000 Ib. per sq.in. of 
projected area, the eccentric is assumed 
to be 414 in. in diameter and of 4 in. face, 
which gives a projected area of 17 sq.in. 

72,000 + 1000 
C17 
= 4294 Ib. per sq.in. The stroke being one 
inch, the body must be made 31, in. in di- 
ameter. The shaft is now tested for 
strength as follows: . 
When the eccentric, in revolving, en- 





and brings the pressure to 




















gee" 








an mace meet 


FRONT ELEVATION 


counters the greatest resistance of the 
shearing action of 72,000 Ib., to which 
must be added, say, 1000 Ib. resistance 
due to friction in the ways and in the 
step of the-connection, the shaft will, evi- 
dently, be affected in the manner shown 
in Fig. 13, that is to say, the pressure 
will be evenly distributed over the four 
inches of face of the eccentric, and any 
upward bending or deflection of the shaft 
will take place between the planes a and 
a,, that coincide with the inner ends of 
the straight parts of the bearings. 

The shaft may be considered to be 4 
round beam, like A in Fig. 14, of the 
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span L, being pressed by a force F, uni- 
formly distributed over the space c, in 
an upward direction against the points 
b,b. The forces Ri and R4, that resist 
the force F and represent the resulting 
pressures in the shaft bearings, are then 
found by the formulas 


>», _ © (2 +) 
Ri= OL (24) 
and 
F (2/+¢) 
Rr = = 2L (25) 


and the bending moment by the for- 
mula 


as = fa (1+ 5) = Rr (r+ 
(26) 
Substituting in formula 24 the symbols 
by the numerical values of the present 
case, then the reacting pressure in the 
right shaft bearing is 


__ (72,000-+ 1000)(2 x +4) 
2X 44 
or exactly half of the entire load, so 
that it is unnecessary to figure the react- 
ing pressure Ri in the left bearing 
which, of course, must also be 36,500 Ib. 
Introducing now into formula 26 the 
numerical values of the case at issue, the 
bending moment M» appears to be 
4 X 36,500 
Zax (72, 000 + 1000) 
= 45,625 inch-pounds 


Rr = 36,500 lb. 


Mp = 36, 500 (4 “e 


Had the shaft to endure bending only, 
its diameter d could now be figured by the 
formula 

d a. (27) 
T 
\ 32 x S 

in which S is the maximum permissible 
stress per square inch in the fiber farthest 
from the neutral axis. Introducing into 
this formula the numerical values of this 
case, and allowing a maximum fiber stress 
S of 10,000 Ib. per sq.in., the diameter 

d would be 
45,625 X 32 


é: 3.1416 X 10,000 


= 3.595 in. 
But the wrenching of the shaft by the 
flywheel impelling it against the maxi- 
mum shearing.resistance of 72,000 Ib. 
plus 15 per cent. friction, has yet to be 
taken into consideration. The wrenching 
or twisting moment M: is 
Mt = 4 X 72,000 X 1.15 = 41,400 
inch-pounds 


=f 46.473 


and, if subjected to the wrenching ac- 
tion only, the diameter d of the shaft 
could be found by the formula 


My 
d 1 





~ (28) 
6 x S$ 


Introducing also into this formula the 
numerical values of the present case, and 
allowing also 10,000 Ib. per sq.in. as the 
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maximum fiber stress, the diameter d 


of the shaft would be 








41,400 16 — 
_ —— = ff 0 
om + Mee 10,000 P 21.085 


= 2.763 in. 
Looking now to the combined effect 
upon the shaft of both the bending and 
twisting moments My and Mi, it is evi- 
dent that the twisting action is practic- 
ally confined to the wheel end of the 
shaft, the twisting of the brake end, due 
to the friction in the bearing and of the 
brake being comparatively insignificant. 
The brake end may, therefore, be left 
out of co~sideration, and the shaft be 
treated as being of the overhanging 
crankpin pattern, with the bending load 
concentrated at an ideal lever arm ex- 
tending from the plane a,, in Fig. 13, a 
length &, which, if multiplied by the total 
bending force, will produce the same 
bending monient Mp as the one already 
found, thus 
lo X (72,000 + 1000) = 45,625 inch-pounds 
hence the length of this ideal lever arm 
ly of the bending moment Mp is 
AS ig gs, 
72,000 + 1000 


‘2 “ 


= 
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ihe. 11. SECTIONAL PLAN View TAKEN ON 
Line X-X, Fics. 8 AND 9 


On the other hand, it appears, that 
the twisting action opposing the shaft- 
impelling force, because it includes a 
greater allowance for friction, is greater 
than the bending action. But for specu- 
lating upon a combined effect of these 
two actions, it will be necessary to equal- 
ize them. 

Assuming, therefore, for the twisting 
action the same allowance for frictional 
resistance as for the bending action, 
namely 1000 Ib., then, in order to retain 
the value of the already established 
twisting moment M: = 41,400 inch- 
pounds, it must further b assumed that 
the twisting action, instead of taking 
place at the end of the lever arm rep- 
resented by the eccentricity of % in. of 
the eccentric, will occur at the end of 
an ideal lever arm, the length 4% of 
which must be to the actual length of “% 
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in., as the twisting action is to the bend- 
ing action, or 

4 + 4 = 72,000 X 1.15 : 72,000 + 1000 
hence the length of the ideal lever arm & 
of the twisting moment M; is 


72,000 * 1.15 
72,000 + 1000” = 0.5671 an. 


Referring to Fig. 15, on the center line 
of the shaft body the distance ab is 
marked off on a conveniently large scale 
to represent the length of 3% in. of the 
ideal lever arm J» of the bending mo- 
ment Mp», and on the vertical line 
dropped from 6, the distance be is 
marked off on the same scale as ab to 
represent the length of 0.5671 in. of the 
ideal lever arm i of the twisting mo- 
ment M:, the acting force F of 72,000 + 
1000 Ib., being assumed to be concen- 
trated at the point c. 

If now, the angle z included between 
ba and ac is bisected, and, from c a line 
ed is drawn at right angles to da, and 
from d another line de is drawn at right 
angles to ba, then the distance ed repre- 
sents the length of the lever arm of an 
ideal bending moment Mi of the force 
F, of equal bending effect as the com- 
bined bending and twisting moments M» 
and M:, and if the diameter of the shaft 
is figured as if subjected to the action of 
this ideal bending moment, or to 


Mi = F X ae 


k=4x 


the shaft will be of sufficient strength to 
withstand both the bending and the twist- 
ing action of the force F. 

From the diagram it appears that the 
length 


ac=Y/Y ab? + bc? (29) 
and the length 
coax ite (30) 





> 


hence the ideal bending moment 


ew § 


Mi = F X acxX (31) 


introducing into which the present nu- 
merical values 

Mi = (72,000 + 1000) & 0.8439 x 

1 + 0.74061 


> 


- 


and the diameter d of the shaft, applying 


= 53,618 inch-pounds 


formula (28), and again allowing 10,000 
Ib. per sq. in. as the maximum fiber 
stress 
; 53.6 618 x ae 2 
c= 31416 x 10,000~ 54.614 


= 3.794 10 

The actual diameter of the eccentric 
part of the shaft, in which part only the 
combined bending and twisting action 
takes place, being much larger than the 
just-established theoretical value, being 
4% in. against 3.794 in., and the wheel 
end of the shaft, which is subjected to 
the twisting action, also exceeding in 
actual diameter the theoretical dimen- 





770 


sion, the shaft is considered to be of safe 
strength, and, all important questions 
solved, the press is built and, when put 
in operation, does its work as expected. 


UsE OF THE PRESS FOR OTHER WORK 
AND FAILURE 


Let us assume this condition: After the 
work of cutting pieces 8x2x'% in., from 
steel strips 8 in. wide, has been going on 
for some time, the demand for them falls 
below the producing capacity. In the 
meantime another order is received, to 
cut from steel strips 4 in. wide and 14 
in. thick, undistorted pieces 2x4 in. 

The steel being of precisely the same 
physical properties as that used for the 
previous order, which is to say, that it 
will also completely be severed if pene- 
trated to the extent of one-third of its 
thickness or ys in., and that because of 
double the thickness the mean and maxi- 
mum shearing resistances per inch of 
width are twice that of the former steel; 
namely, 16,800 and 18,000 Ib., respec- 
tively, hence for the total width of 4 in. 
67,200 and 72,000 Ib. As a consider- 
able stock of the 8x2-in. pieces has ac- 
cumulated, it is, without further thought, 
decided to discontinue the work on the 
first order, and to use the press for the 
new job. 

The press, however, fails to do the 
work efficiently, the flywheel slowing 
down considerably and the belt showing 
a decided tendency to run off the wheel. 
In order to do the work at all, the press 
must be tripped for each cutting opera- 
tion, and it requires intervals of some 
time between strokes to give the flywheel 
a chance to recover its speed. Of course, 
the production of the machine is thereby 
much curtailed, falling below half of the 
original capacity. 

Some reflection reveals the fact that 
it requires just twice the amount of 
work or energy to cut the pieces 4x!4 
in., that it takes to cut the pieces 8x'x 
in., because, although the mean shear- 
ing resistance remains the same, it must 
be overcome through exactly twice the 
distance; namely, through ys in. against 
7 in., as in the former case; hence the 
needed energy, plus 15 per cent. allow- 
ance to overcome friction, is 


¢ = te X 67,200 X 1.15 


= 536.7 foot-pounds 


The case is again referred to Fig. 8, 
page 736, and there, it is noticed, that, 
to bring the cutting action as close as 
possible to the lower end of the stroke, 
the cutting edges have to be adjusted 
‘ys in. farther apart, so the lower cutting 
edge b will have, relative to the upper 
cutting edge a, the position 6,, and the 
upper cutting edge will have to descend 
% in. before it reaches the metal. 

To represent the new level of the ma- 
terial to be cut, the line L is now drawn 
74 in. below C, intersecting the down 
stroke halves of the circle E and the 
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curve F at the points M, and, to repre- 
sent the amount of penetration, the line 
N is drawn yy in. below L, intersecting 
the circle E and the curve F at the points 
O. The new angle of effort being thus 
defined by the points M and O, measures 
17 deg. 52 min. or, in round numbers, 18 
deg., and represents '/ of a revolution 
of the shaft, and of the flywheel. The 
belt, therefore, furnishes 

10.9956 XK 6 X 66 

— : 
so that the flywheel must exert 


536.7 — 217.7 = 319 foot-pounds. 

The total energy of the flywheel run- 
ning at 50 r.p.m. being only 956 foot- 
pounds, its ratio to the energy to be ex- 
pended is 


= 217.7 foot-pounds 


956 _ 
319 
referring which to the curve in Fig. 5, 
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2357 


1125 


per pound of weight. According to the 
curve in Fig. 2, the corresponding ve- 
locity of the circumference of gyration 
is 11.62 ft. per second, and the velocity 
in feet per second of the flywheel, when 
running 1 r.p.m. being, according to the 
velocity table, 0.1479 ft. per second, the 
rumber of revolutions, corresponding to 
a velocity of the circumference of gyra- 
tion of 11.62 ft. per second, is 


11.62 

0.1479 

The pulley on the lineshaft is next 

taken in consideration. Its present diam- 

eter of 12 in., giving a speed of 50 revo- 

lutions to the flywheel, has to be in- 
creased to 


2.096 foot-pounds 


= 78.56 r.p.m. 
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Diagram to Determine Combined Bending and 
Twisting Moments of Forces Acting on Shaft 


VARIOUS ELEMENTS IN Press DESIGN 


in installment II, is found to correspond 
to a diminution of velocity to the extent 
of 18% percent, and explains at once 
the trouble. It is evident, that, to do the 
new work, the speed of the press has to 
be increased, which seemingly is permis- 
sible, since the operator claims to have 
acquired sufficient expertness in feeding 
the material, to catch every stroke of the 
press while it is running at the rate of 
80 strokes per minute or even more. 

To arrive at a suitable speed, at which 
the flywheel contains enough total energy 
to expend 319 foot-pounds of it at a 
diminution of the velocity not exceeding 
7 per cent., reference to the curve in Fig. 
5 will show that the total energy must 


be 

319 « 7.4 = 2357 foot-pounds, 
or, the weight of the flywheel being 
1125 Ib., 





and, a pulley of such diameter not being 
on hand, it is chanced to take a 20-in. 
pulley instead, which will drive the press 
at 





50 X 20 
12 





= 83} strokes per minute 


at which speed the total energy of the 
flywheel, becomes 2652 foot-pounds. 


THE Press BREAKS 


The press was now started at the 
greater speed, and the operator proved to 
be up to the situation, catching almost 
every stroke of the press. For about ten 
minutes, everything went on smoothly, 
but suddenly the press came to a dead 
stop, some of the cutoff pieces having 
wedged themselves between the two 
knife-holders, so that the ram came down 
on solid metal. 
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The cause of it was found in the slug- 
gishness of the pieces in falling away, so 
that they were held back by the trip 
gage. An examination of the press 
showed that the uprights started to 
crack near the gibs, that the connection 
screw was partly upset and the thread in 
the female cast-iron part of the connec- 
tion crumbled, The shaft, though some. 
what twisted, was not much hurt. 

Some reflection upon the stresses that 
must have occurred in the press mech- 
anism showed that the uprights must 
have been strained to nearly 30,000 Ib. 
per sq.in. of cross-section. 

The press, of course, had to be fre- 
built, when, in view of the new work, its 
frame was made of steel casting and 20 
per cent. heavier throughout, the diam- 
eter of the connection screw increased to 











Several methods of locating centers in 
tool and machine work have already been 
described in the columns of this paper. 
Some years ago the methods in use were 
found unsatisfactory. The disk was 
found to be a good and reliable device 
for locating purposes. The making of 
these disks will be first considered. 

A piece of steel is chucked in the 
lathe, as in Fig. 1, faced, center reamed, 
drilled or bored, turned to outside diam- 
eter and then cut off. It is to be re- 
membered that the side which has been 
faced will be the side to place against 
the work. This kind of disk answers for 
a good many cases. 

Another disk, to be used where the one 
in Fig. 1 is not convenient, is shown at 
A, in Fig. 2. It is simply provided with 
a center punch in the hole. 

At B is shown a disk possessing all 
the requirements necessary to assure a 
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3 in., and both the screw and shaft oil- 
treated. In addition thereto an automatic 
ejector for the cut pieces was iatro- 
duced. 

The principal lesson to be learned from 
this accident is, that it does not suffice 
to proportion press parts merely to the 
maximum resistance to be overcome. 
Possible surplus exertions of the energy 
of the flywheel must be reckoned with. 
Nor should the speed of a press arbi- 
trarily be increased, but such step 
should be taken only after full considera- 
tion is had of all conditions and an in- 
vestigation, if the parts of the press 
could outlive an accident. 

If the limit of safety must be ex- 
ceeded, provision should be made, in the 
shape of inexpensive breaking pieces or 
other simple devices to protect the press 
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against destruction. The careful user of 
presses should learn the capacity and 
strength of parts of each machine in his 
shop, and, whenever attempting exces- 
sive work, should precede the attempt 
with a careful analysis of the work in 
hand. His aim should always be in the 
direction of never exceeding the capac- 
ity of a press by an increase of the 
speed. 

In general, it will be understood that 
in press design the conventional factors 
of safety cannot be accepted without 
scrutiny, and that it requires the exer- 
cise of a highly developed judgment to 
assign, from the meager information thus 
far available on the energy requirements 
of press-worked materials, to the di- 
mensions of vital press parts the needed 
safety values. 





By Francis Reuter 


| A method of applying disks for 


spotting centers and for truing 
up with the test indicator before 
boring. 

The disk is placed in a slot or 
may be located between two 
scales clamped to the edges of the 
wood. 














high degree of accuracy. The shallow 
recess on the side D is to make sure that 
the disk cannot rock. There is a deeper 
recess on the other side. The conical top 
of the center punch cauSes the blow with 
the hammer to be directly opposite the 
center-punch point. All these simple 
details are to prevent the slightest false 
motion on the part of the disk. The disk 
at C is a good one and is easily made; 
in quality it comes between A and B. 


APPLICATION OF THE DISKS 


In Fig. 3 we have the top and end 
views of a piece ABCD in which a slot 
EFGH is to be milled. In the center of 
the slot a hole of a diameter d must be 
bored out. First mill the slot to finished 
size, then make a disk, the diameter -of 
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Locating Hole Centers in Tool Work 


which will be 0.0005 in. larger than the 
width of the slot, to insure a snug fit. 
Put it in the slot, and measure the dis- 
tance XY to locate the disk to suit re- 
quirements. Strap the piece on the face- 
plate of a lathe and with a test indicator 
true up the hole, which is in the center 
of the disk; the center of this hole will 
be exactly in the center of the slot. Re- 
move the disk: and bore. 

The end of a piece in the center of 
which a hole must be bored is shown in 
Fig. 4. Make the diameter of the disk 
equal to A plus 0.0005 in., and like Fig. 
2, with a center punch in the _ hole. 
Clamp two scales on the parallel sides of 
the piece, place the disk between them, 
and measure A and B to the required 
dimensions to locate the disk sidewise. 
With a center indicator true up the cen- 
ter-punch mark, boring the piece on 
the lathe, or if extreme accuracy is not 
required drill it on the drill press. 

Considering the piece in Fig. 5, the 
center hole may be bored first, then 
plugged, the plug being allowed to stick 
out about 4% in. The sides ABCD are 
then machined and measured from the 
plug. To locate the hole P, the diameter 
of the disk must be figured. The dis- 
tances OR and OP and the angle a are 
known. Find the distance PS, which will 
be the radius of the disk. 

Put two scales on the sides of the 
piece as shown at C; place a disk like 
Fig. 2 between them and center punch 
the required point. 

To find the distance PS, construct a 
triangle AOR, Fig. 6. 


Side AO = on 
es 
AO — OP = PA 


PS=PA sin : 
PS = Radius of disk. 
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LocaATING HOLEs IN A FLAT PIECE 


A case where a number of holes are 
required in a flat piece of stock is illus- 
trated in Fig. 7. By placing scales, or 
a square, on the work and with the use 
of a disk, B or C, Fig. 2, the various 
distances along A can be measured and 
the centers marked by means of the cen- 
ter punch placed in the bore of the disk. 

Suppose a number of pieces of the 
form shown in Fig. 8, are required. The 
distance between the holes must be ac- 
curate so that the work will be inter- 





changeable. The pieces are made to the 
a . 
> ttle 3 

cent 7 
= Side AO=OR 
sin. 
AO -OP = PA 
PS = PA sing 


PS = Radius of Disk 
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Fic. 6. LAyouT OF TRIANGLE FOR GET- 
TING DIAMETER OF Disk 


same width and the same length D. Then 
take a cast-iron plate as shown in Fig. 
9; mill a slot in it equal to the width of 
the piece; fix an end piece at B, make 
a disk of a diameter equal to 2 x A; + 
0.0005, Fig. 8. Place it in the slot so 
that the distance A., Fig. 9, will be equal 
to A,; strap the piece on a faceplate, and 
center up the hole which is in the center 
of the disk. 

That center will correspond to the re- 
quired center in the work. Then by 
means of a strap and the screws S, the 
piece is held in position. When one hole 
is bored turn the other end for the sec- 
ond hole. If the distance A,, Fig. 8, is 
smaller than C, bore one end first, then 
replace the disk; place a small block 
gage between the end piece B, Fig. 9, 
and the disk, to make up the difference 
between C and A,, Fig. 8, for centering, 
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the same as in the case of Fig. 8. For 
boring the hole B, strap an angle plate 
upon the faceplate of a lathe, and on 
this place the jig, Fig. 9. The slot must. 
be ‘square with the faceplate. Select a 
convenient size of rod and place two 
pieces R in the slot of the jig as shown 
in Fig. 11. To secure the co:rect dis- 
tance A, Fig. 10, a little figuring is re- 
quired, as we have to find the necessary 
diameter of the locating roll B,, Fig. 11, 
which is held by the strap S and the 
screws M. To center it up we proceed 
as for any cylindrical work so that the 
center of the hole B in the piece, Fig. 
10, is easily located. 

To find the diameter of the roll B,, 
Fig. 11, refer to Fig. 12. We have the 
dimensions D = width of the slot; r = 
radius of the rod; E = D — 2r; F = 
distance A, in Fig. 10; AG = ™% E; 
BG = F — rr. Find AB, and AB — r, 
which equals CB. CB x 2 = diameter 
of roll. 

AB=, BG* + AG 
AB —r= CB 
CB x 2 = Diameter of roil B,. 





Babbitting Arbor 
By A. F, WriGHT 


The engraving shows an arbor used 
for babbitting connecting-rod boxes, or 
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BABBITTING ARBOR FOR SPLIT BOXES 
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FiG.12 
Use of Disks and Plugs 


Use oF Disks AND PLucs 


and proceed as before. This way has 
been found economical when the num- 
ber of pieces is not sufficient to pay for 
a regular jig. 

To bore the hole A, Fig. 10, proceed 


any two-piece box where it is necessary 
to maintain certain centers. This is a 


very difficult feat to accomplish without 
the use of special equipment without 
reboring. 


Vol. 37, No. 19 


The arbor consists of a cast-iron body 
A, turned about */, in. under the size of 
the crankpin, with the slots B cut the 
full length of the body diametrically op- 
posite, about 3% in. deep, into which are 
set pieces of sheet steel C, the thickness 
of which equals the combined thickness 
of the shims. Through this are bored t..e 
holes D for the bolts in the rod, at such 
distance from the flange E that when in 
position the flange fits tightly to the box 
and the straight end of the arbor pro- 
trudes about % in. above the other side. 

The cap is taken from the box and all 
babbitt removed. Then the arbor is 
slipped over the bolts with the flange 
down, the cap is replaced, and the bolts 
screwed down tightly. The box and 
arbor are then heated thoroughly and 
poured with babbitt, hot enough to burn 
wood. It is then allowed to cool, the 
arbor is removed and the bearing scraped 
to a fit. 





Grinding Indicator Staffs 
By W. B. HuGHES 

The method used to grind the staffs, 
Fig. 1, used in the Ames gages, is shown 
in Figs. 2 and 3. The grinder seats on 
the bench and covers the space of a pos- 
tal ‘card. A 2%-in. dished corundum 
wheel is carried on a hardened shaft 0.15 
in. in diameter, with a speed of 8000 
revolutions per minute. 

The work runs on dead centers carried 
by the centrifugal clutch shown in Fig. 
2 The countershaft is fitted with alum- 
inum pulleys driven by a twisted rawhide 


i 

















Am. Macwmist 


GRINDING INDICATOR STAFFS 


belt \ in. in diameter, and a brake which 
engages when the operator removes his 
foot from the pedal. The work is placed 
in position with tweezers. 

The operator easily grinds 600 staffs a 
dav, removing 0.003 in. The pivots are 
ground on the machine shown in Fig. 3, 
which removes 0.001 in. by means of a 
cast-iron lap A and a ground oilstone. 
One side of.this lap rests lightly on the 
pivot B, and the other on the adjusting 
screw C. It is thus possible to grind the 
pivots parallel. 
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Skeleton Patterns on Large Work 


Some time ago when the Builder’s Iron 
Foundry, Providence, R. I., took the con- 
tract to furnish castings of the turbine 
cylinders for the battleship “Utah,” built 
by the New York Ship Building Co., 
Camden, N. J., one of the problems that 
it faced was to cast each half of the low- 
pressure cylinder in one piece. The draw- 
ings called for this casting to be made in 
two halves and to be bolted together at 
the joint. The object of this was to fa- 
cilitate machining. 

It was considered by many foundries 
a very difficult casting to make because 
of its size and irregular form; and called 








Fic. 2. PARTLY BuILT CorE AND DRAWBACK 


for special ingenuity and skill in the 
preparation of the mold to overcome this 
difficulty. The manner in which the prob- 
lem was solved affords an interesting 
series of operations in loam molding and 
furnishes some good examples of the ad- 
vantages of skeleton patterns. 

Since a high degree of strength in the 





By N. Johnson* 


A picture story of the economi- 
cal casting of large turbine cas- 
ings from skeleton patterns. 


A method that can be used in 
many classes of foundry work to 
greater advantage than many 
realize. 





*Foundry superintendent, Builders’ 


Iron Foundry, Providence, R. I 





THE Pit 


castings was specified a special gray-iron 
mixture was used, a tensile strength of 
26,000 to 30,000 Ib. per sq.in. being re- 
quired in the castings. The bore of this 
cylinder was 10 ft. 6 in., and the length 
of the cylinder was 19 ft. Each half 
casting weighed about 26 tons. 

The pit in which this mold was. made 








was 26 ft. long, 19 ft. wide and 8 ft. deep. 
It was lined with cast iron about one inch 
thick. The bottom plate was four inches 
thick, weighing 22 tons. .This plate was 
made by striking it up, and casting it in 
open sand. It was then lowered into the 
pit with two traveling cranes. It was es- 
sential that this mold be. made in the cen- 
ter of the shop so that both cranes could 
be used, as some parts of the mold were 
very heavy, weighing about 30 tons in 
some cases. 

After the plate had been placed in po- 
sition in the pit, a bed of loam was swept 
up for the pattern to set on. After this 
had been done and the pattern weighted 
in place, the molders were set to work 
building up the core and mold. The form 
of this casting being irregular, required 
a number of drawbacks to be made so as 
to enable the molders to get the pattern 
from the mold. This also meant a num- 
ber of joints to be taken care of after 
the mold had been put together. All 
told, there were 25 parts to the mold. The 
core being large and heavy, was made in 
parts so that it might be lifted out of the 
pit and dried in the oven. 


THE PATTERN WoRK 


A very important step in the casting of 
these cylinders was the planning and exe- 
cution of the pattern work. The pattern 
for these castings was made a skeleton 
form. To have used solid patterns would 
have multiplied the expense both in labor 
and lumber. This plan likewise was 
deemed inadvisable for accuracy because 
of the irregular outline of the cylinder 
surface due to the nozzles, flanges, etc. 

It was important that the castings be 





Fic. 3. ONE PART OF CoRE WITH THICKNESS PUT ON 


accurately cast to thickness, which was 
approximately two inches. After due 
consideration, it was concluded that the 
skeleton form of pattern would best suit 
the requirements of the case, and this 
plan was adopted. The pattern was care- 
fully made, being put together entirely 
with screws, no nails or glue being used. 
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This was done so that the molders could contents had been emptied the 10-ton mold about four days after being poured. 


loosen the parts as they built the mold. 
About four weeks were required to com- 


ladle was brought into use. 
About 60,000 Ib. of metal were used 


The time spent in making the mold was 
12 weeks for three men. This time in- 

















plete the pattern, which was so con- 
structed as to enable the molders to make 
all the cores of nozzles on the main core, 
there being. no dry-sand cores used. 

By this method the thicknesses were 
accurately secured and there were no bad 
fins left on the casting to be chipped off 
in the yard. Instead of having this extra 
chipping to do, as would have been the 
case had dry-sand cores been used, the 
pattern enabled the molders to get nice 
round corners on the casting where the 


opening cut through on the main core. 
Great care was taken to provide for any 
contraction of the metal in cooling, and 
the mold was well vented for carrying 
off any gases that might form. 


POURING THE MOLD 


After the mold had been put together, 
a heavy top plate was used, being well 
bolted down to the bottom piate. Heavy 
binders were then placed on the top plate 


Fic. 7. 


to guard against lifting. The pouring of 
this mold was done from both ends, two 
ladles being used, one 10-ton and one 20- 
ton ladle. The pour was started with the 
20-ton ladle and after about half of its 


CorE COMPLETE AND READY FOR OVEN 














the pouring consumed about 134 
minutes. One 56-in. cupola was em- 
ployed for the melt. The mold was gated 
through the bottom flange at each end. 
The casting was allowed to remain in the 


and 


Fic. 8. BAKED Core COMPLETE READY FOR COPE 


cluded rigging plates and everything con- 
nected with the job. 

The handling and shipping of this cast- 
ing presented quite a problem. A spe- 
cial flat car was brought into use, as the 
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casting was too large to pass under rail- 
road bridges on an ordinary car. Spe- 


cial rigging was also made to secure it 
on the car. 
The way in which the pattern work on 
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10. Motp CLOSED AND READY FOR BINDERS 
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this pattern was executed is worth men- 
tioning as the finishing of all the ribs, 
flanges and loose pieces was done on a 
disk grinder made by the Diamond Ma- 
chine Co., instead of by hand by the 


Fic. 11. 














Fic. 12. CASTING ON SPECIALLY CONSTRUCTED CAR 
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pattern maker, as is usually the case on 
jobs of this kind. By this method, quite 
a lot of time was saved and the cost re- 
duced to a low figure. 

After the pattern had been placed on 
the bottom plate in the pit, the molders 
proceeded to build up the core, this being 
done by laying two or three layers of 
brick to conform to the inside shape of 
the pattern. Care was exercised to keep 
the brick far enough away from the pat- 
tern to allow for a good thickness of 
loam to be put on and struck off to the 
outside of the -pattern. The .center of 
the core was filled in with a quantity of 
cinders and small pieces of brick and 
sand. 

After the core had been all built up to 
the inside shape of the pattern, the mold- 
ers put on the thickness, ordinary black 


“sand being used for this purpose, and 


strickled off to the outside form of the 
pattern. After this had been done, loam 
and brick were applied to make up the 
cheek or cope, care being taken to make 
this in parts with joints at points where 
it could be easiest to get the pattern out 
after lifting the cope. 





MoLD CLOSED WITH BINDERS IN PLACE 


A Useful Spring Table 
By Georce F. SUMMERS 


When Rankine gave us formulas for 
springs he thought that 30,000 Ib. fiber- 
stress was about right, Hartnell thought 
this low and doubled the amount and J. 
Begtrup in the AMERICAN MACHINIST, of 
Aug. 18, 1892, gave us some excellent 
tables based upon a maximum fiber- 
stress of 60,000 Ib. G. R. Henderson in- 
creased the fiber-stress to 80,000 Ib. in 
his tables (“A. S. M. E. Transactions,” 
May 1896, p. 345) and the AMERICAN 
MACHINIST, Vol. 25, page 1822, published 


a chart based upon 100,000 Ib. fiber- 
stress. 
That was 10 years ago. Since that 


time people have been designing springs 
around 200,000-lb. fiber-stress and the 
spring makers seem to be able to make 
them, and such springs actually stand the 
most severe tests when new but after be- 
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ing in use for some time they seem to 
lose their “life” and weaken, especially 
if left for some time compressed. 

The experience of machinists handling 
these springs would lead one to believe 


value of W to be 790 Ib. To reduce from 
100,000 Ib. fiber-stress to 60,000 Ib. fiber- 
stress, multiply by 60 per cent. (790 x 
0.60 — 474) which is approximately the 


Example 1—How much will a spring 
of %-in. round steel and 3-in. outside 
diameter, carry with safety ? 

From the table, we find at once the 
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The following illustrative examples are 
taken from Kent, p. 349, referring there 
to Begtrup’s tables. 


W =load in pounds when spring is closed solid. 


F = Deflection in inches per one inch of solid height. 
PROPORTIONS OF HELICAL SPRINGS OF ys omens CROSS-SEGTION FIBER-STRESS 
‘ 100,000 LB. 
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answer given in Kent. This means that 
a spring which 20 years ago was propor- 
tioned for a load of 470.lb. may now be 
used for 790 Ib. on account of the im- 
provement in steel making, etc. 

If we require an answer to more places 
chan given in the table, use the formula 
for W. Multiplying out, 





d* $x xi 
a= oa — = 0.0200893 

then using the table of multiples of 
39270 given above, 

2—078540 

0— 00000 

0O— 0000 

8— 314 

Q-— 35 

3— 1 


78890, that is, 788.9 Ib. 

The logarithms of the principal const- 
ants are also given to have them handy 
for computing. 

Example 2—What must the solid 
height be (of the above spring) to sus- 
tain a load of 400 lb. when compressed 
three inches ? 

We will save time and avoid mistakes 
by constructing a spring diagram (not 
to scale) so that we can see what we are 
doing. Such a diagram is shown in Fig. 
1, where the vertical distances represent 
loads and the horizontal ones extensions. 
CD is the solid height which we will call 
x; DE is the total extension and BD the 
load when solid. From an inspection of 
the diagram, 

Solid load 

total extension 3 
from the table solid load — 790 and F 
= 1.22. Total extension = solid height 


400 


x F = 1.22 x. Therefore, 
790 400 _ 3x 790 _ 
ims 3 -* mex ina.“* 


The free height is given in Kent as 
the solid height plus three inches. This 
is indicated by the diagram HJKDC in 
dotted lines. A spring might be built this 
way if desired, coming solid at 400 Ib. 
but there is no objection. to pulling the 
coils farther apart before hardening and 
letting the spring come to the desired 
load (400 Ib.) when about half way 
down. 

Example 3—A spring 3% in. outside 
diameter and of y-in. steel is wound 
close; how much can it be extended with- 
out exceeding the limits of safety ? 

Our table does not give 3%4 so we will 
take the average between 3 and 3% 

kt eh ae 
ts X 1.03 = 0.45, the greatest permis- 
sible opening between coils when ex- 
tended. 60 per cent. x 0.45 = 0.27, 
approximately the answer given in Kent. 








Spring Ring Piston Packing 

The ring described is one used by the 
Fitchburg Steam Engine Co. for many 
years and also used on locomotives in 
this country. It is simple and effective, 
and if made right is durable and easy 
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to replace. A simple groove is made 
near each face of the piston. 

The rings are made from the same 
close-grained iron as are the cylinders. 
They are first turned up an amount larger 
than the bore of the cylinder, then faced 
up to a standard gage and a piece cut out 
on a bevel to make the ends of the ring 
lap over. The piece cut out is about 
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Fic. 1. Piston RING HOLDER 


three times the extra ring diameter over 
the cylinder diameter. The bevels of the 
ends are then carefully fitted to come to- 
gether. 

These rings, as shown in Fig. 1, are 
sprung into a steel ring, which is a trifle 
larger than the bore of the cylinder. 
This is % in. on a 16-in. ring. While in 
this ring they are clamped firmly on an 
arbor clamp and the inclosing steel 
ring slipped off. While in the clamp 
they are turned in the lathe to the exact 
diameter of the cylinder bore, as shown 
in Fig. 2. 

When taken from the clamp the ends 
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The width is made as narrow as the 
proper strength of a cast-iron ring of this 
size requires for reasonable handling. 
These rings have been known to run in 
a piston for 14 years and still be tight 
and effective. In wearing, the ends of 
the rings naturally draw apart. They are, 
therefore, placed in the piston so that 
this cut in the ring comes on the lower 
quarter of the piston away from the port; 
thus the piston itself makes the steam 
joint on the cylinder here, and the ring 
keeps the joint tight on the upper half 
even though the piston wears. 

A small piece of the tip of the bevel 
of one end of the ring is cut off; a hole 
is then drilled in the piston for a pin that 
will go into the space left by cutting off 
this tip and the ring sprung into place. 
The pin driven in here is short enough to 
drive below the surface of the piston, and 
the surface is slightly headed down over 
it to prevent its ever coming out, thus 
holding the ring from turning in the pis- 
ton slot. 

The practice of the Fitchburg company 
may be seen by noting that its rings are 
made as follows, all dimensions being in 
inches: 





Outside | 
Diame- | diameter Width Depth 
ter of before Inside of o 
cylinder} cutting | diameter ring ring 
12 127% 1] is | is j 
16 | 16} 154 > | i 
30 | 30f | 28 oa Re 








These rings are made of an even thick- 
ness all the way round. The old rule 
was to turn such rings eccentrically with 
the bore, making the points of the ring 
much thinner than the heel, or the oppo- 
site side. But the Fitchburg Steam En- 





Fic. 2. TuRNING RINGS BETWEEN CLAMPING PLATES 


immediately spring apart, thus distorting 
the ring, but when sprung together and 
placed in the cylinder they assume an 
absolutely circular form, fitting the bore 
perfectly. 


gine Co. says that in the 40 years it has 
been making them it has had very many 
proofs that the rings wear evenly over 
the entire circumference, provided the 
material is the same all the way through. 
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Machining Automobile En- 
gine Bases 
EDITORIAL CORRESPONDENCE 


The three illustrations require little ex- 
planation, as they show quite clearly the 
operations being performed. 


In Fig. 1 
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clamped together around a mandrel as 
shown in Fig. 2. The mandrel is driven 
by the boring bar of the machine and 
the ends faced off by means of the tools 
held in the turret tool post shown. This 
is rigged up in a very substantial manner 
and makes a large lathe to all intents and 
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These operations are performed on a 
Rochester boring machine in the Cun- 
ningham Automobile Shops, in Rochester, 
N. -Y. 





Fixture with Quick Acting 
Clamping Device 
By J. H. SeRFAss 


The engraving shows a method I use to 
good advantage in milling and surface- 
grinding work, where it is essential to re- 
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FIXTURE WITH QUICK-ACTING CLAMPING 
DEVICE 








Fic. 1. 


the boring bar, carrying six cutter heads, 
is shown raised above the work and the 
fixture, simply to make it clear. In actual 
work it bores out the crankshaft bearings 
in the crank case, or the half which is in 
the crank case itself. The fixture is in 
the form of a yoke, the under side of the 
crank case being drawn up against it by 
the clamps shown, 

Two of these engine bases are then 


BorRING CRANKSHAFT BEARINGS 











purposes, and insures the ends being 
faced square with the bore. 

A transmission-case job is shown in 
Fig. 3. The fixture is in the form of 
an angle plate, the transmission bolting 
against it from the back side. The fix- 
ture carries two supports for the bar, 
insuring the accuracy of the shaft bear- 
ing holes or seats. Flycutters are used 
and satisfactory results secured. 


Fic. 2. FACING Two CRANK CASES AT ONCE 


move the stock at one setting. The fix- 
ture consists of subplate A, a number of 
adjustable and permanent stops B, a 
washer C and the lock D. A slight turn 
of the nut is all that is required to clamp 
or remove the work from the fixture. The 
washer, nut and lock need never be sep- 
arated except for repair. It will be noted 
that. the old-fashioned bayonet lock is 
used. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 


Transposing Formulas from 
Metric to English Units 


I recently had occasion to transpose 
some formulas from metric to English 
units and found the task much more dif- 
ficult than I expected. It did not prove 
to be a simple use of simple ratios by 
. any means. My method gave me the cor- 
rect results, but was so cumbersome that 
I give it below with the hope that some 
reader of the AMERICAN MACHINIST will 
show me a way to do it quicker, easier 
and with some simple check te prove the 
accuracy. 

The formulas in question are found on 
page 39b of F. A. Halsey’s book, “Worm 
and Spiral Gearing.” The notation be- 
low in metric units is from the book, 
the other is my own. 

Let 
= Pressure on teeth in kilograms, 

P, = Pressure on teeth in pounds, 

t = Pitch of teeth in centimeters, 

t, = Pitch of teeth in inches, 

b = Breadth of wheel in centimeters, 

b, = Breadth of wheel in inches, 

K = Constant, 


to = Temperature of oil in degrees 
Centigrade, 

t’o = Temperature of oil in degrees 
Fahrenheit, 

te = Temperature of air in degrees 
Centigrade, 

t’e = Temperature of air in degrees 
Fahrenheit, 


V = Sliding velocity at pitch line in 
meters per second, 
V, = Sliding velocity at pitch line in 
feet per minute. 
The formulas to be transposed are: 
P — Kbt 
K=>c (to — te) td 
¢ 9689 + 9.4197 
109.1 
=-+> — 24. 
‘“visn- = 
Now 
P 


P= 


ho 


o 


1 


B =a —1~ 
0.3937 


—_—_ ty 


i= Ss 
0.3937 


9» 
fo moto T 32 


te =3t' + 32 


————- — 








pon Re 

~~ 196.860 
Then 
P, -{ 5, ty —s 
—_ = ~ = 235 Kb.t 
2.2 K (sst55 ists) 14.259 RP 
And 


K =e (340 4 32) — (20% 32) | -d 
[3 (fo — te) | td 
Pe] 














and 
.170 
c= — + 0.4192 = Ss ; --+ 0.4192 
V, Vy 
196.860 
and 
wpa rk — 24.92 
a +. 2:75 
196.860 
ee eS a 
V, + 541.33 
New York, N. Y. A. L. PRATT. | 








Table of Radii for Bolts 


In figuring the lengths of bolts and 
screws, where a minimum length must 
be obtained, the matter of round on the 
end often is important, as the average 
draftsman has no set rule for figuring it 
and often makes no provision for finish, 
or if he does, gives it 7s in. regardless 
of the diameter of the bolt. 

To make drafting-room practice uni- 
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H.. > R=i¢D 
FORMULA D- (4) 
ee cD ile ag 
D = Diameter of Bolt in Decimals 
N = Number of 16”°*-in Diometer 
H = Height of Round on End 
8-1 
For L"Bolt H = 0500 C100? 0.500 0.07 .0.043 
; at ; ; T 
Diameter) uvatent OF End | of htund “Froction 
D ae thee N 
| 6 01875 I 016 | ‘ee 
a 0.250 % ao22 | 
[me | Osi25 | Fe | oo27 | %e 
| % | 0375 | % 0.032 | ‘ee 
Ye __| 04375 | "Me | 0.037 | Ie 
u a 0500 | & | 0043 | Yes 
Se | 05625 | %e | 0048 | % 
Se | Q625 | % | 0055 | ‘es 
We 0.687 | \%e | 0058 | we | 
:y 0750 | 1% | 0064 | We | 
te “0875. | I% | 0074 | te | 
cs 1.000 | 1% 0.065 | Ye | 
it 1.25 1 %e 0.095 | we | 
1& 1.250 1% | 0.106 Yee 
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TABLE OF BOoLTt RADII 





form, we make the radius on the end of 
bolts equal to 1% times the diameter of 
the bolt. The table gives these figures 
for various sizes and also the formula to 
obtain the figures. Except in cases where 
the decimal system of dimensioning is 
used, the nearest fraction is usually suf- 
ficient and gives a well formed end. 
Detroit, Mich. G. H. SMITH. 





Visiting Machine Tool Works 


A short time ago I visited a machine- 
tool works that specializes to a great ex- 
tent in the manufacture of one type of 
machine tool, which I will call a boring 
mill. On leaving, my chief, who accom- 
panied me, requested me to explain why 
I wanted British, American, German and 
French machine tools to get my work 
through the shop, while this particular 
firm we had visited seemed to be doing 
a wide range of similar work equally 
well with very little else but boring 
mills. There was also a sort of suspicion 
about the question, which suggested that I 
was somewhat extravagant in my ideas, 
and was on the high road to becoming a 
machine-tool spendthrift. 

The machine-shop man will fully rea- 
lize my precarious position. It was a 
question in mathematics not mentioned in 
our agreement forms. 

“Well, sir,” I replied, “the more I see 
of machine-tool works, the more types of 
machines I want. As we have seen today, 
mills do pretty nearly everything on bor- 
ing mills. If you go over to Centers’ 
works you will find very much the same 
thing going on with engine lathes. This 
also applies to Turrets’ works, with their 
capstan lathes, and so on all along the 
line. Machine tools are very much the 
same as men. There is some good in 
most of them if you will only look for 
it, the greater the variety the greater the 
good.” 

This explanation proved satisfactory. 
When visiting the makers of an engine 
lathe I consider it good business on their 
part to show me as great a variety of 
operations as they possibly can upon 
their own particular product, notwith- 
standing that on some of them a few 
moments would be saved if the operation 
were performed on a capstan lathe or a 
boring mill. 

There are many instances where an ad- 
ditional machine is required in a shop 
as the work is varied and at least four 
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different types of machines are neces- 
sary for ideal production. Only one can 
be purchased at the time. In cases of 
this sort the manager or foreman who has 
to decide will find that visiting the ma- 
chine-tool works will be of great value. 

The manager or foreman who is in a 
position to get very much all he wants, 
will fill that position better if aided by a 
few such visits. Some day you may be 
given a boring mill, hammer and chisel 
and a chunk of steel and told to produce 
a crankshaft or something of the sort. 
Quite recently, one foreman told me that 
he would not bother visiting a certain 
works, as they had nothing but lathes. 
“Never mind the lathes,” I replied, “just 
go and have a look at the jobs they are 
doing.” 

The man who wants to progress finds 
something interesting in the simplest of 
machine operations, and the more ways 
he comes across of doing a job the 
greater his knowledge. He will certainly 
find a good deal that is interesting in most 
of our machine-tool works. We may 
possibly see a boring-mill job done on a 
lathe. There is nothing wrong about this. 
Some day what was seen during such a 
visit may be the means of enabling us to 
break the record in some future shop. 

F, P. TERRY. 

Belfast, Ireland. 





Handy Devices for the Tool- 
room 


The illustrations show a few tools that 
I have found useful. Fig. 1 is a lathe tool 
for reducing drill rod in making small 
aligning reamers for building typewriters, 
etc. The bushing is made of tool steel 
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bushing D, which acts as a steady rest, 
it is obvious that it is unnecessary to cen- 
ter the work. Bring the bushing D con- 
centric to the lathe collet F and use plenty 
of lard oil. This will not only furnish oil 
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of any reasongble length can be held in 
the chuck, as the hole in the spindle of 
the lathe is not plugged by a taper shank, 
sometimes used to hold draw-in chucks in 
the spindle. 
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Fic. 3. Two StyLes oF TEMPLATE SCRAPERS 


for turning, but will also lubricate the 
bushing D. 

A draw-in chuck for a lathe is shown 
in Fig. 2. This style of chuck was made 
to fit the spindle of a 10-in. Reed lathe; 
Pratt & Whitney spring collets were used. 
The body part of the chuck, designated 
A, is made of tool steel, hardened on the 
outer end. 

The hole and mouth were ground true 
after the body A was fastened to the 
lathe spindle, a small center grinder be- 
ing used for the operation. The shell B 
is made of tool steel and has two '%-in. 
holes drilled opposite for the use of a 
spanner wrench. The plate C is of tool 
steel, hardened and drawn to a dark straw 


pay 
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Fic. 1. Toot For Repucinc Dritt Rop 


and is hardened and ground for a drive 
fit in the holder C. The hole in the bush- 
ing is lapped for a running fit. Other 
bushings can be made to accommodate 
various sizes of drill rod. 

The holder C is made of tool steel and 
is provided with a 15-deg. dovetailed slot, 
to accommodate the slide B. Adjustment 
is made by the knurled thumb-screw E. 
The screw H is provided for locking the 
slide B after adjustment has been made. 
The tool A is made of %-in. drill rod, 
ground to suit. As one end of the drill 
rod is securely held in the lathe collet 
F, and the other end of the drill rod (the 
end to be machined) is supported by the 











Fic. 2. DRAw-IN CHUCK 


color and held in position by six 10x32 
fillister-head screws and two #;-in. dowel 
pins. A %-in. hole is also drilled in A 
to be used in loosening the chuck from 
the lathe spindle. 

The engraving clearly shows that wire 


TEMPLATE SCRAPERS 


In Fig. 3 are shown two styles of tem- 
plate scrapers. The template should be 
filed as near to the line as possible. How- 
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Fic. 5. A Center Lap 


ever, it is quite difficult to flie to the line 
and at the same time keep the edge of 
the template square with the face. By us- 
ing either style of scraper, a template can 
be made more accurately and much 
quicker than by filing. 
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The one that resembles a small try- 
square has a blade of tool steel, which is 
held in place by a 10x32 fillister-head 
screw. The beam is of tool steel and 
has a slot to accommodate the blade. The 
blade and beam are both hardened and 
ground. The ather scraper is made of 
drill rod and is also hardened and ground 
on the business end. Use a small sur- 
face gage for a holder. The sketch clear- 
lv illustrates the manner in which both 
are used. 

A handy pair of parallel blocks are 
shown in Fig. 4. They are used for lin- 
ing up work to be machined on the miller 
table, such as jigs and fixtures. The 
blocks are of tool steel hardened and 
ground to % in. square. They can be 
made any suitable length. A pair 2 in. 
long will be found handy. 

A lap for the centers of arbors, etc., is 
shown in Fig. 5. The holder is of ma- 
chine steel and the lap is a piece of 
round India oilstone, held in place by soft 
solder, run in while hot. It stands up the 
best of anything I have struck yet. I use 
kerosene oil as a lubricant. The business 
end of the stone is trued up with a dia- 
mond. 


Frankfort, Ky. O. F. GrRecory. 


Bushing Removing Device 


The engraving shows a tool designed 
for forcing out the bushing from the bar- 
rel of air hammers. Its application is ob 
vious. The old method was to heat the 
hammer and try to get the bushing out. 
This so changed the size of the hole that 
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the journal..nearest the source of the 
grease supply was in good order, the 
other two having had little or no lubri- 
cant. A cure was effected by enlarging 
the holes according to their distance 
from the source of supply, the largest 
hole being at the far end. This had the 
effect of equalizing the resistance. 

: I. I. SIMPSON. 
Manchester, England. 





Index Drilling on the Lathe 


The engraving shows how a job of in- 
dex drilling was done in the absence of 
a universal miller. It was required to 
drill 1000 holes, about % in. in diameter, 
in a cylinder about 6 in. long and 7 in. in 
diameter. After deciding to do the job 
on the lathe, a casting was procured from 
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INDEX DRILLING ON THE LATHE 

the foundry and fitted to the tool block. 
The cross-slide was then rur over to the 
center and the bearings were bored for 
the drill spindle. 
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Section A-B 


DEVICE FOR REMOVING BUSHINGS 


the bushings would not stay in place. 
By using this tool in the press, we al- 
ways succeed in forcing out the bushings. 
Hammers having holes over size, are 
heated red hot, and a stream of water is 
directed on the outside. After two or 
three repetitions the holes are thus re- 
stored to original size. In this way inter- 
changeable bushings can be used for all. 
Renovo, Penn. G. WERNER. 





Troubles with the Lubrication 


Countershafts of the variable-speed 
type had been installed to drive the plan- 
ing machine. After some months’ run- 
ning they began to give trouble through 
lack of oil at some of the journals, al- 
though seemingly ample provision had 
been made by means of a hole drilled up 
the center of the shaft, and screw-down 
grease cups. 

Stripping disclosed the fact that only 





The spindle was fitted with a grooved 
pulley, a taper thread was cut on one end 
and « nut made to match; slots were then 
cut across the end, which, with the nut, 
made a very good chuck for holding the 
drill. The drilling head A was driven 
from a pulley on the line shaft. 

On the same arbor with the work B 
was fastened a gear C, having 100 teeth 
to use as an index. The gear was in turn 
fastened to the lathe faceplate D by a 
snug fitting pin. The lead on the work 
was ™% in. per turn, so the lathe was 
geared for cutting two threads per inch. 
A spring index finger E, bolted to the 
lathe bed, gave the proper spacing. The 
driving belts were thrown off to avoid 
any false movement on the part of the 
workman. 

Care was exercised to take up all the 
lost motion in the lead screw, and by pull- 
ing on the faceplate the work was in- 
dexed from tooth to tooth on the gear, and 
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a hole drilled each time. As the cylinder 
was brass the job was neatly and quickly 
done. 

So. Willington, Conn. W. E. MA o. 





Copper Lining a Cylinder 


The engraving shows a method of cop- 
per-lining a hydraulic cylinder when it is 
not permissible to bring the lining to the 
end of the cylinder in the usual way. 

The end of the cylinder was recessed. 


























Hydraulic Cylinder 
FiG.l 





The Roller Too! 
Fi6é.2 


METHOD OF CopPeER LINING 


to take some strainer plates, as at F, Fig. 
1, and the great difficulty was to prevent 
the pressure from getting down behind 
the liner. This was finally overcome by 
turning over the liner at the top, as shown 
at G, and then screwing in a bronze ring 
A, which was recessed on the under side 
to take a rubber packing ring B. Four 
lugs H were left on the top side of the 
ring and were drilled to take a pin 
wrench, as shown at C. 

When the ring had been screwed tight 
home, the lugs were cut off in the lathe 
and the surface finished off flush with 
the cylinder. A small hole was drilled 
through the cylinder at D to take off any 
small amount of water that escaped 
through the threads. I understand that 
this cylinder is working successfully at 
4500 Ib. per square inch. ; 

The method of inserting the liner fol- 
lows: First, a seamless copper tube is 
secured; it is a tight sliding fit in the cyl- 
inder, which has been bored out rough, 
the tool marks being left in. After being 
forced into place, the liner undergoes an 
expanding operation, which is accom- 
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plished by the use of the roller tool shown 
in Fig. 2. This tool is held in the boring 
bar and the rolling round on the lining 
causes the latter to expand to a tight fit 
in the cylinder, the tool marks holding it 
against endwise motion. 


Waterbury, Conn. B. KENTDALE. 





Answering ‘‘Want’’ Ads. 


labor is his most sacred 
possession.” Indeed with the majority of 
men, it is an only asset. This being true, 
it would seem that the best methods of 
marketing this asset is an important sub- 
ject. 

From careful observation, I am con- 
vinced that few machinists realize how 
important one’s personal appearance is, 
when applying for a job. Still fewer men 
know how to write a plain business-like 
letter, describing to best advantage their 
ability and skill. The applicant may laugh 
at the idea of dressing a certain way to 
hunt a job, but machinists have fre- 
quently lost all chance of a careful hear- 
ing by flashy or conspicuous attire, while 
others have been dismissed even more 
quickly because of slovenly clothing, or 
unclean linen. 

As to applying by letter, I was recently 
shown some 40 or 50 answers to an 
AMERICAN MACHINIST want ad. That the 
applicants were successful machinists 
was proved by the high average wage 
(nearly $30 weekly for the entire lot). 
But the majority of letters showed such 
poor taste in the arrangement and display 
of the “goods for sale,” that a few ex- 
amples of how not to do may be helpful. 

A pale blue note paper, which might 
attract a girl friend, will not favorably 
impress the shop superintendent. And 
again, the man who requires six closely 
written sheets, size 8'4x13™% in., with no 
margin whatever, to tell what a fine me- 
chanic and man he is, can count upon 
wearing out the superintendent before the 
latter even begins to weigh the really de- 
sirable qualities of the applicant. The 
man who is too lazy to use a dictionary 
when writing so important a letter, might 
be careless about many little things of 
everyday life in the shop. The man who 
forgets to put into his letter a very im- 
portant item, and fixes it up by tearing a 
strip from another sheet and pinning this 
crude postscript to his letter is just the 
man whom one would expect to make a 
prick-punch fit when the boss was not 
looking. 


“A man’s 


A Few SuccEsTIONsS 


To those who may at some time apply 
for a position by letter, I offer a few 
words of advice: Use a good quality of 
white bond paper, usual business letter 
head, size 8%x11% in. Observe most 
carefully the conventional forms for head- 
ing and closing. These may be found in 
any book of English composition, gram- 
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mar or letter writing. Leave a 1 or 1-in. 
margin on both edges. Refer to a speller 
or dictionary whenever in the slightest 
doubt about the way to spell any given 
word. 

Be sure to give the essentials, such as 
age, nationality, education and names of 
three or four former employers, with the 
exact position held and the time spent 
in each place. One sentence as to the 
reason why you are seeking the new 
place is important.. Above all, leave a 
few things unsaid. You may be con- 
vinced that your health would be better 
in another city, but the employer invar- 
iably says: “I will not risk the man who 
is having any trouble with his health.” 

The mere statement: “I am a first-class 
machinist,” carries very little weight. The 
fact that after two years as a tool maker 
in a high-grade shop, one is picked out 
for an “invention room” of the same 
company, suggests very important things 
to Mr. Prospective Employer. Briefly 
state the big facts, allow the employer 
to draw his own conclusions. Your pen- 
manship may be poor, but it must not be 
careless. 

The factory manager is a surviver of 
the fittest in a long list of competitive 
try-outs. No shrewder man can be found. 
In searching for men who think and work 
to the closest possible limit, he realizes 
that little things are most important be- 
cause they reveal the real man; conse- 
quently, carelessness in such little things 
as the dress, spelling or penmanship of 
an applicant cannot be tolerated. 

Boston, Mass. L. J. RopGERs. 


A Gas Soldering Iron 


The gas soldering iron shown in the 
line engraving is a very handy tool. A 
mixture of air and gas enters the pipe at 
about 10 Ib. pressure, or enough to give 
a hot, blue flame. Part A is of cast iron, 
which, upon experiment, has been found 
to last longer without corroding than 
steel, although copper would be better. 
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A GaAs SOLDERING IRON 


We made the soldering point B of steel 
because it kept the correctly shaped point 
much longer than cast iron or copper, al- 
though the latter metal is better for trans- 
mitting the heat. The point should be 
tinned before using. 

This form of soldering head is being 
used on automatic can-soldering ma- 
chines, and does the work effectively. It 
also saves gas. It will heat to the cor- 
rect temperature in about 134 minutes. 

Detroit, Mich. F. X. SomMERS, Jr. 
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Does Reading Technical 
Papers Pay? 

Being a machinist of some experience, 
J have, at various times, come in contact 
with many types of men, and upon ex- 
changing views on different subjects, have 
been surprised to meet a large number 
who claim they receive no benefit from 
reading technical papers. 

There are many arguments advanced 
by these men to back up their claims, 
which usually come within the three fol- 
lowing lines of reasoning: First, that 
they can not get enough detail to make 
them acquainted with any one subject. 
Second, that they cannot remember what 
they do read long enough to make prac- 
tical application of such knowledge. Third, 
that the men who write for trade papers 
are generally college men who have the 
theory but not the practical experience 
of the business. 

My contention is that the first argument 
is the only one of the three which is 
based on proper reasoning. Any paper 
like the AMERICAN MACHINIST is a sort of 
technical clearing house containing a 
large variety of subjects in one edition. 
But if one faithfully saves all the weekly 
editions and has them bound, it will be 
found that he has a book which is an au- 
thority on many subjects with as minute 
details as are found in any bound vol- 
ume, illustrated with the best of practical 
photographs. 

The truth of the second argument is 
apparent in the conduct of the average 
man in the public library, who picks up 
a magazine to drop it again in a short 
time. Can a man digest what he reads 
in that short time? I think not. These 
men read the paper only superficially 
and make a mistake of thinking that they 
have digested the substance of all that 
has been read. 

The argument that most writers are 
college men is a poor one, as most con- 
tributors to technical papers are recruited 
from the shop. Reading the articles of 
these men is one of the best ways to get 
in contact with them, and absorb the re- 
sults of their labors. 

In many cases, machinists are rovers. 
To rove, they must provide against 
the prospect of being out of employment, 
which means denying themselves pleas- 
ures of one sort or another. Reading a 
trade paper is one of the most profitable 
pastimes that can be cultivated, and if the 
mind is applied to the articles read, it 
will be only a short while before the 
reader realize that the money spent is a 
good investment. 

J. F. Wincuester. 

Brooklyn, N. Y. 








The mixture used by the United Shoe 
Machinery Co. for making cams is: One 
part soft foundry iron, one part No. 4 
(high) carbonate iron and four parts No. 
3 carbonate iron. 
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Discussion of Previous Question 


Referring to letters and articles previously published 


The Factory Whistle 


I note considerable discussion in your 
paper lately on the subject of the fac- 
tory whistle. Some hold that a little shop 
should announce itself in a shrill falsetto 
and a big plant should have a deep, 
throaty whistle as befitting its magnitude. 

We all must admit that the factory 
whistle is a nuisance. This fact has 








“SOMEBODY ELSE Is GETTING IT” 


Fic. 1. 


been deeply impressed upon me, because 
next to our office is a lumber yard and 
mill with an ordinary whistle for morn- 
ing, noon and night use, and a decidedly 
extraordinary whistle to call the different 
foremen to the office whenever a col- 
lector comes with an ice bill, or one of 
their wives wants them on the ’phone to 
tell them stop at Wunderlich’s on the 
way home and bring some liverwurst. 

There are five foremen and each has 
a signal all his own. No. 1 answers to 
one toot, No. 2 to two toots, and so on. 
We thank Providence that there are no 
more than five foremen. Every fifteen 
minutes or less, one or the other of them 
is called to the office. We can never use 
our ‘phone unless the windows are 
closed, and I estimate that enough steam 
is wasted through that whistle to operate 
three or four plants. “ 

While factory whistles as a rule are a 
nuisance, there is no feason why they 
should not be useful and at the same 
time be made to appeal to our esthetic 
sense. This could be effected with a set 
of chime whistles and a keyboard, and 
with them we could do wonders. We 
ought to inject a little more sentiment 
into the machine-tool business, anyway. 
We all take ourselves too seriously. Our 
emotions and finer sensibilities are sup- 
pressed. 





Just now the only good opportunity we 
have to give vent to our feelings and air 
our little grievances is at the annual and 
semiannual conventions, but these are 
too far apart. Six months is a long 
stretch and if we coop up our emotions 
all that time they are likely to spill over 
or distort our respective livers. A chime 
whistle would circumvent such a painful 
condition. It would be the balance wheel 
as well as the safety valve for our in- 
dustrial passions. 

For instance, suppose your best man 
was out on a big deal, and had been gone 
two weeks, sending in expense accounts 
as long as presidential messages, when 
along comes Mr. Ubiquitous Competitor 
and nails the contract, and doesn’t leave 
you anything but gloomy memories. Now 
instead of nursing a grouch you could 
step right over to the whistle keyboard 
and pound out something like “Chopin's 
Funeral March,” or “Somebody Else is 
Getting It,” or perhaps “Goodbye Mister 
Greenback,” see Fig. 1. Then you 
would have all the cinders and slag out 
of your system, and you would feel bet- 
ter right away. 

Or, on the other hand, it might be the 
twenty-ninth of the month and on figur- 
ing up sales you discover that they are 
less than for the corresponding month of 
last year, which by the way was the 
worst you ever had, when on the next 
morning, the thirtieth, you get a rush 
order for nineteen machines which you 








“HEAVEN Is NOT FAR Away” 


Fic. 2. 


happen to have finished in stock. There’s 
a situation that calls for expression, and 
lots of it. What do you do? Just trot 
over to the chimes and thrum the “Merry 
Widow Waltz” or “Heaven is Not Far 
Away,” and put real feeling into it, see 
Fig. 2. 

And besides, the whistles would be 
handy for a lot of chores around the 


place. Your new stenographer, who uses 
a simplified spelling all her own and 
sticks Spearmint all over the furniture, 
might strike you for an advance in sal- 
ary. Instead of saying harsh words and 
looking cross you could play “You Must 
Think I’m Santa Claus,” and the matter 
would be settled as pleasantly as taking 
a sugar-coated pill. 

I think that if the machine-tool build- 
ers would take these suggestions “‘seri- 
ously,” and put them into practice, they 
would be a much happier and more pros- 
perous lot, and they would have better 
appetites and clearer consciences. 

South Bend, Ind. Hi. SIBLEY. 





A Problem in Statics 


The problem in statics, Vol. 36, page 
922, simply involves a case of redund- 
ant support, which renders the solution 
indefinite without a knowledge of the 
dimensions and elastic properties of all 
parts concerned. If it may be assumed 
that all members are absolutely rigid arid 
the workmanship perfect, we may, how- 
ever, determine the reactions at the pins 
in two cases: (1) when the pins are 
in the same vertical plane; (2) when the 
pins are in the same horizontal plane. 

Let m represent the horizontal distance 
from the intermediate pin (or pin near- 
est the load vertical) to the line of action 
of the applied force (vertical in this 
case), @ = the distance between pin 
centers, and W, the load. Then, for case 
(1) the horizontal reaction at each pin 


* m . : 
is equal to W _" while the vertical thrust 


may be equal to W at either pin. 
For case (2) the vertical thrust at the 
outside pin (or pin farthest from the 


load vertical) is equal to w=, and acts 
downward on the plate, while that for the 
intermediate pin is equal to W + Ww, 


and acts upward on the plate. For case 
(2) the horizontal thrust should be zero 
at each pin. 

For the case in which the line joining 
the pin center makes an angle C_ with 
the horizontal, the horizontal thrust H 
at each pin may probably vary as sin C, 
while the vertical thrust V at the outer- 
most pin may vary with cos C, and act 
downward on the plate. The vertical 
thrust, V’, at the intermediate pin would 
then be equal to V + W. 

J. S. A. JOHNSON. 

Blacksburg, Va. 
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Melting Vanadium 


Noting the recipe for aluminum solder 
on page 616, may I suggest that the man 
who starts to melt vanadium without an 
electric furnace has “some melting” 
ahead of him? The melting point of this 
‘element is usually given at 3146 deg. F.. 
over 370 deg. F. above pure iron, over 
500 deg. F. above pure nickel, and almost 
as high as platinum itself. 

In this connection I append the follow- 
ing table of melting points of the com- 
moner metals, rearranged from one in 
the Journal of the Washington Academy 
of Science, July, 1911, and in part cor- 
rected by Circular No. 35, Bureau of 
Standards, and Burgess’ paper before the 
International Congress of Applied Chem- 
istry. 


I Ses aa \dinigc a hae ae ele 1217.7 
Antimony. . 1166 
Arsenic... 1562 
Bismuth. 518 
Cadmium. 609 .6 
Calcium.. 1490 
Chromium 2750 
Cobalt. ... 2714 
Copper 1981 
Gold a 1945 
Iron 2768 
Iridium. .. 4172 
Lead 621.3 
Lithium. . 367 
Magnesium 1209 
Manganese . 2237 
Mercury —35.9 
Molybdenum 4532 
Nickel. . 2646 
Palladium 2822 
Platinum. 5 in a 
Potassium .* ane 
Silver...... . 1760.9 
Sedium.. .. 207.5 
. “ees ae 449.4 
Tungsten.... 5430 
Vanadium 3146 
Zinc.... 786.2 


MELTING POINTS (DEG. F.) OF METALS 

Some of the more common nonmetal- 
lic elements have melting points as fol- 
lows: Boron, 4262 deg. F.; iodine, 237.2 
deg. F.; phosphorus, 111.4 deg. F.; sul- 
phur, 241.7 deg. F.; silicon, 2588 deg. F.; 
titanium, 3452 deg. F. As a further mat- 
ter of interest it may be noted that at 
opposite ends of the melting-point series 
come helium, —455.8 deg. F., and carbon, 
unknown, but certainly over 6512 deg. F. 

There is a considerable degree of ac- 
curacy in even these high-temperature 
measurements. According to George K. 
Burgess, the melting points of cadmium, 
lead and zinc are known within about 
0.2 deg.; silver within 2 deg.; gold and 
copper, 3.5 deg.; palladium, 18 deg., and 
platinum, 27 deg., Fahrenheit. 

DoNALD M. LIDDELL. 
Elizabeth, N. J. 








Draftsmen 


Apropos of the editorial on page 622, 
concerning the various grades of drafts- 
men, permit me to suggest that the 
method used in England be followed. 
Draftsmen there are classed as designer, 
senior draftsman, junior draftsman and 
apprentice draftsman. 

A designer is a draftsman who has the 
necessary technical and practical train- 
ing which allows him to undertake the 
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design of mechanisms upon which he 
specializes. This means that a designer 
is capable of handling all engineering 
work in connection with designs. 

A senior draftsman is one who has 
had several years’ drawing-room exper- 
ience and at least one year’s practice in 
the shop. He is capable of handling 
minor layouts and the important details. 
He is separated from the designer in 
that the latter usually has a better 
theoretical training and is probably a 
better all-round educated man than the 
former, though quite often the senior 
draftsman becomes a designer. 

The junior draftsman is one who has 
served his apprenticeship in the drawing- 
room and shop and is supposed to be 
able to handle the minor details and all 
classes of tracings. 

The apprentice can be likened to the 
blueprint boys and young men who are 
just entering the drafting-room by way of 
a tracer’s chair. 

In regard to the scarcity of capable 
draftsmen I am inclined to think that a 
great deal of the so called scarcity is 
due to individual firms. Usually a 
draftsman is not considered as belonging 
to either the office or the factory, and no- 
body is sufficiently interested in his well- 
being to provide proper accommodations 
for him. This is not true of all plants, 
though, as some have made suitable 
provisions for their drafting-rooms. These 
firms endeavor to keep their draftsmen 
employed continuously and rarely exper- 
ience any difficulty in filling vacancies. 

Detroit, Mich. J. COAPMAN. 





Fly Cutters in the Toolroom 


H. B. Carlson, in his letter on this sub- 
ject, Vol. 36, page 189, gives an example 
of a fly cutter arbor the design of which 
is weak and “springy.” A much better 
and cheaper way of setting up a fly cutter 
is the one shown herewith. 

The fly cutter body and cutter are shown 
at A. The bore of this may be made to 
suit any standard miller arbor, the width of 





A FLy CUTTER 


the body to be of a suitable size. Once 
made, this body can be used for any fly 
cutter by keeping the thickness of the 
cutter constant. The cutter is tightened 
in the body by the taper plug B driven 
into the taper-reamed hole. 

The cutter body while possessing none 
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of the disadvantages of the arbor referred 
to is much cheaper to make, and is a 
more satisfactory job when finished, the 
blade cutter being well supported close to 
the actual cutting edge. 
J. Batvey. 
Manchester, England. 





Velocity of Hacksaw Blades 


Under the above heading, page 530, 
Robert Mawson gives formulas and ex- 
amples that are not correct. 

-The following assumptions are made: 
Crank 3 in. long, running 40 r.p.m., and 
the connecting rod “any suitable length.” 
The result, as given, is 40 x 2 x 3 
equals 240 in. per minute equals 20 ft. 
per minute. Evidently, the fact that there 
are two strokes to each revolution has 
been overlooked. This fact will change 
the result to 40 ft. per minute (mean 
velocity of saw). 

In the formula for the speed at any 
point of the travel, 
sin A+B 
~ €os By 
is not correct in form nor in result. 
And finally, the value V is shown as be- 
ing the mean velocity of the saw (as 
shown by the example). The only value 
of V that can be applied is the circum- 
ferential velocity of the crankpin. 

The length of the connecting rod seems 
to have been taken as 9 in., owing to the 
angle A being 9 deg. 36 min. For a cor- 
rect formula, we have: 

(1) Crank in first or fourth quarter, 
C = V (sin B + cos B tan A), starting 
from dead center nearest the saw. 

(2) Crank in second or third quarter, 
C = V (cos B — sin B tan A), starting 
from dead center nearest the saw. 

This assumes angle B to be taken 
from the horizontal center line in the 
first quarter (or fourth) and taken from 
the vertical center line in the second 
and third quarters. If the angle B, is 
taken from the horizontal center line 
when the crank is in the second or third 
quarter, then the equation would read, 
C = V (sin B, — cos B, tan A). 

C = Velocity of saw in feet per min- 
ute; 

V = Circumferential velocity of 
crankpin in feet per minute. 

The correct solution of the examples 
given would be: 

(1) Crank in vertical 
equals 62.832 ft. per minute. 

(2) Crank at position E, C equals 
40.616 ft. per minute. 

(3) Crank at 45 deg. in second quar- 
ter, C equals 33.65 ft. per minute. 

Newburg, N. Y. J. K. McINTYRE. 
— 

According to the Brass World, pickle 
tanks should be lined with sheet lead 
and the joints burned together by the 
process of “lead-burning.” Soldered 
joints soon become attacked by the acid 
and quickly leak. 


-C=V 


position, C 
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Supporting Heavy Balance Weights 


A method of attaching wire ropes or 
chains to the balance weight of a heavy 
universal boring machine is shown in 
Fig. 1. " 

The balance weight in question weighs 
8000 Ib. and is supported by two chains 
with 1-in. diameter link. The usual 
method of attaching each chain sepa- 
rately to the balance weight is faulty and 
unless both chains are exactly the same 
length, and the vertical through the 
center of gravity of the balance weight 
lies midway between the two chains, one 
chain will be supporting more load than 
the other, and therefore the effect of the 
balance weight would not be applied to 
the spindle slide through its center of 
gravity as it is arranged to do when 
both chains take equal loads. 

Referring to Fig. 1 it will be seen that 
if the chain has unequal loads the ef- 
fect is to produce a turning couple on 
Aj B 
pare | 
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the slide, tending to bind it on the sides 
of the vertical face of the upright. For 
example, if the tension in chain A is 
5000 Ib. and the tension in chain B 3000 
Ib., tension in A+ tension B equals the 
weight of the balance at the center of 
gravity or 8000 Ib. Then we have a 
turning moment of (5000 x 10) — (3000 
x 10) = 20,000 inch-pounds on _ the 
slide, producing on each side of the up- 
right a reaction of 333 Ib. = P. 
Px 5x 12 = 10 x 2000 
10 K 2000 20,000 
ee ee 
P = 333 Ib. 
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CLAMP-SHACKLE SUPPORT 


By W. G. Dunkley 








The attachment of ropes to sup- 
port balance weights for machine 
tools. Design of fastenings to ] 
counteract unequal chain lengths 
and to overcome rope friction. 


iliac 


It will be noticed that the wider apart 
the chains A and B are the greater is 
the turning moment. This point will be 
referred to later. I have, of course, as- 
sumed that the chains are arranged with 
the center of gravity of the slide mid- 
way between them. 

If the center of gravity of the slide is 
not midway between the two supporting 
chains this fact alone will produce a 











sions in the chains by using one length 
of chain round a pulley carried on the 
balance weight. 

The advantage of the arrangement 
shown in Fig. 2 is that if one chain 
breaks the other chain can prevent the 
weight from falling. This advantage 
is not obtained in the arrangement 
shown in Fig. 3. 

In order that one chain may act as a 
safety chain it is advisable to make each 
chain strong enough to support the total 
weight of the balance weight; this also 
applies to the pins E in Fig. 2. Care 
must be taken, however, in designing 
the swivel block S, as when the chains 
are wide apart there is a severe bend- 
ing moment on it. For example, in this 
case, the block S is a simply supported 
20-in. beam supporting a central load of 
8000 Ib. 

we 


Greatest bending moment 
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turning moment on the slide. This makes 
it all the more imperative that we should 
have equal tensions in A and B, as it 
is possible we may have to add to the 
turning moment due to the eccentricity 
of the center of gravity of the slide. 

For this latter reason it is wise to have 
the chains wide apart so as to insure 
that the center of gravity of the slide at 
least lies between them if not midway 
between. If the center of gravity of the 
slide falls outside both chains all the 
forces are then tending to turn the slide 
in one direction, giving a very large 
turning moment to the slide. In such a 
case instead of the balance weight be- 
ing an advantage, it would be a de- 
cided disadvantage. 

Referring to Fig. 2 we see that the 
chains A and B are attached by means of 
the shackles K to the block S, which 
can swivel about the pin P. With this 
arrangement no matter whether the 
chains A and B are unequal in length or 
whether the pin P is not over the center 
of gravity of the balance weight, the 
tensions in the chains A and B must 
necessarily be the same. Fig. 3 shows 
another method of obtaining equal ten- 
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when 
W = Total weight, 
C = Centers between supports, 
then 
8000 * 20 
4 


40,000 inch-lb. 


Suppose we make the block S of cast 
steel and allow for a low maximum fiber 
stress of, say, 2000 per sq.in. 
Then let L = Modulus of section. 
.*. required L = 40,000 units 


sy ~ 
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Suppose we make the block S 2% in. 
wide, then 


40,000 
3 = 16,000 1b. 


16,000 — 2000 = 8 units. 


We find that the modulus of section of a 
bar 7 in. deep by 1 in. wide L = 8.167. 
Therefore, our block must not be less 
than 7 in. deep in the middle. It will 
be noticed that the arrangement shown 
in Fig. 2 does away with any necessity 
for tapping into the balanced weight. 

In Fig. 4 is shown another method of 
fastening the rope to the block. This is 
done by passing the rope A around the 
piece B and holding it by means of the 
bolts passing through the blocks C. 
This forms a neat fastening and has 
proved successful. 

The disadvantage, however, of this 
last arrangement is the friction which 
the bolts must overcome, and should the 
weight be at all large this must be con- 
sidered as an item in the design. 

Take for example a load on the rope 
of 8000 lb., and consider the coéfficient 
of friction between the wire rope and 
the plates C to be 0.2. It would then 
be necessary to clamp the plates together 
with a force of 


8000 
== 40,000 1b. 
0.2 


L= 


The engraving, Fig. 5, shows a method 
of reducing the necessary frictional re- 
sistance by coiling the rope around a 
cylindrical projection cast on the spindle 
guide before attaching the rope to the 
clamp. 


Referring to Fig. 6, 


r as & xb 
Where 
T = The pull on the rope, 
T, = The pull on the clamp, 
e = 2.718 (which is the base of 


Naperian log.) 


a = Coéfficient of friction between 
rope and casting, 


b = Angle of lap in radians = 27, 

then 

T 02xX2X-r 

—— = ? s 

T, 2.718 

ne 

or 

T= 3.8 

7 ia 


Then if the pull T on the rope is 8000 
Ib. 


8000 2280 It 
io 


T,= 
Then the pull on the clamp would be 
2280 Ib. 
The method of applying this principle 
can be varied to suit any particular 
conditions. 


AMERICAN MACHINIST. 


A Screw Machine of Long Ago 
By EARLE BUCKINGHAM 


I have in my possession a small semi- 
automatic needle lathe designed and built 
some 40 or 50 years ago by Major S. C. 
Kingman, who was formerly a contractor 
with the Wheeler & Wilson Sewing Ma- 
chine Co. 

This machine was built long before the 
automatic screw machines were in gen- 
eral use, and even now on some classes 

















SMALL AUTOMATIC SCREW 
MACHINE 


Fic. 1. 


cf work it would compare favorably with 
them in the low cost of production. The 
operation is simple. The machines were 
run by girls, each one tending a battery 
of several. The stock for the needles 
was cut to length. The operator placed 
the stock in the machine and then threw 
in the clutch and feed nut operated by 
the small hand levers. 

The carriage was fed forward by the 
feed screw, while the cross-slide carrying 
the tool was held against the flat cam, 
that controlled the shape of the needle, 
by a spring. A steel plate carrying a 

wh. 
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was pivoted and beveled underneath at 
its forward end so that the operating 
point on the cross-slide passed under the 
cam on its return. This prevented the 
tool from touching the finished part on its 
travel back. The operator then stopped 
the machine, took out the needle, inserted 
another piece of stock, and started the 
machine as before. 

All parts of these machines were made 
adjustable and very accurate work was 
obtained. They cost but $35 each to build 
at that time, so that the amount of capital 
tied up in them was small. It would be 
an easy matter to make these machines 
entirely automatic, and I am under the 
impression that some such device is in 
use today. 








Warning 


We have beer notified of several in- 
stances where money has been obtained 
from sympathetic proprietors by a young 
man representing himself to be the son 
of L. S. Starrett in one place and of Alex- 
ander Grant in others. Both the L. S 
Starrett Co, and Alexander Grant’s Sons, 
are anxious to have the man captured and 
wish to warn everyone against advancing 
money to a man of this kind. L. S. 
Starrett has no son living. 

The impostor has been reported as re- 
cently operating in Nashua, N. H., New 
Haven, Conn., and Rochester, N. Y. He 
is apparently familiar with the small-tool 
and hardware trade and is making that 
his specialty. 
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Fic. 2. DETAILS OF THE SMALL 


hardened bushing through which the 
stock passed, was fastened to the car- 
riage, while the cutting tool was placed 
as close to it as possible, thus making, in 
effect, a box tool. 

When the cut was finished, the feed 
nut was tripped and the carriage was 
drawn back by the weight. The cam 
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AUTOMATIC SCREW MACHINE 


To spur the inventive genius of the 
civilian employees of the Navy Depart- 
ment, the House vecently passed a Dill 
providing cash rewards for those who 
suggested reforms or plans to lessen the 
c«st of operating the department or in- 
crease its efficiency. The awards are 
limited to $1000 a month. 
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OUTLINE OF TOPICS, PAGE 233 
Our Thirty-Fifth Birthday 
Thirty-five years ago the first issue of 

the AMERICAN MACHINIST made its bow 

to the mechanical world. And, although 
this is but a short time as history goes, 
it marks such a change in all phases of 
machine building as to be startling when 
we look back to 1877. the old 
guard of subscribers and advertisers who 





Even 


have remained steadfast during all the 
years, can hardly appreciate 
changes except by looking back at the 
early volumes. The introductory edi- 
torial of our first issue of November, 
1877, contained the following: 


these 


Recognizing the want of a live enter- 
prising journal to represent the machin- 
ery interest as a distinct branch of in- 
dustry, we present this, our first issue of 
the American Machinist. 

The .present seems a peculiarly fitting 
period to start out upon the territory of 
enterprise we have chosen, for the fog, 
which for four years enveloped com- 
mercial progress of our country is about 
to lift, and the full sunshine of the busi- 
ness prosperity will show a development 
of American machinery such as the 
world has never before witnessed. 

To keep our readers informed as to the 
most important and valuable of these 
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developments, giving suitable illustra- 
tions of new objects and reviews of the 
same, is one of the prime objects of the 
American Machinist. 


Much of our own gratification comes 
from the manner in which we have been 
able to carry out the purposes of the 
founders, who had the broader vision of 
specialization, which has been so tre- 
mendously developed during the last dec- 
ade. Fortunately for the AMERICAN Ma- 
CHINIST, and we believe for the good of 
the machinery-building industry as well, 
both the editorial and business manage- 
ment of the paper has been almost con- 
tinually in the hands of men with broad 
ideas and ideals. 

Our anniversary this year is coincident 
with the completion of a plan which pro- 
vides a new home for us as soon as it 
can be erected, “its completion being 
looked for early in 1914, This will be 
in the neighborhood of the new Penn- 
sylvania Station, thoroughly 
modern building of our own will give us 
such increased facilities as will be but 
another spur to the making of a better 


where a 


paper. 

Our sincere thanks are extended to our 
friends and readers as we realize the 
extent their codéperation has contributed 
to our success. 





After the Election 


This issue goes to press before the re- 
sult of the presidential election is known. 
Some people aré bound to be elated over 
the outcome and some may be touched 
with suicidal mania. 

We should all forget our party politics 
and remember that we are Americans. 

The machine industry—machine tool or 
any other part—is not going to be ruined, 
no matter who is elected or what policy 
is adopted. 

We can stand almost anything if all in- 
dustries of a similar character are in the 
same boat. 

Let there be no discrimination, what- 
ever is done with the tariff. Let all in- 
sist that what they ask is a square deal 
and no favors. 

The last attempt of Congress was to 
put machine tools on the free list with 


typewriters and adding machines, that are 
protected by patents, leaving a duty of 45 
per cent. on automobiles, whose makers 
set the price of labor in all machine-tool 
shops. 

Machine tools are only machines for 
special purposes, just as are steam en- 
gines, mine pumps, automobiles or ce- 
ment mixers, The wages paid in any shop 
affect the wages in all the others, and the 
same is true of the price of materials. 

Our congressmen acted in ignorance of 
these conditions. Ninety per cent. of 
them thought machine tools meant the 
cutting tools used in machines. 

Let the machine-tool makers get out of 
the spotlight for tariff tinkers to shoot 
at and back into the general machinery 
classification. Then it will be harder to 
trade this industry for a vellow dog by 
some congressional rube, who wants a 


duty on sassafras. 








Labor Saving Management 


The report in this issue entitled “Pres- 
ent State of Art of Management” will 
It has been 
prepared by a special committee of the 
American. Society of Mechanical Engi- 
neers; the members are largely proprie- 
tors of manufacturing plants, where mod- 


attract deserved attention. 


ern methods of industrial management 
are in use. The report sketches the be- 
ginnings and development of modern in- 
dustry, which form a background 
against which present-day management 
Such management is an in- 


The new element in the 


is reflected. 
dustrial thing. 
art of management is then defined, its 
the best 
modern practice outlined, and statistics 


regulative principles stated, 
given showing the industries in which 
such methods are used. This list con- 
tains 52 items. 

A striking feature is the use of the 
name “labor-saving management” instead 
of the common term “scientific manage- 
ment.” A close and true parallel is 
drawn between labor-saving machinery 
A single 
underlying principle has given us both. 


and labor-saving management. 


And quoting: 
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It is no chance that puts these two 
terms, labor-saving machinery and labor- 
saving management, in conjunction, for 
the first is the past development and the 
second the present trend of industry, 
and they will be closely and inevitably 
associated in the successful manufac- 
turing of the future. 

The beneficial effects of labor-saving 
machinery upon human life and civiliza- 
tion cannot be measured. In spite of the 
evils of modern industry the benefits of 
machinery to all of us are incalculable. 
The every-day comforts of our lives— 
food, clothing, housing, means of trans- 
portation and ‘communicating _ intelli- 
gence—all of these are enjoyed because 
machinery puts them within our reach. 
The laborer of today has luxuries which 
were unknown to the royalty of 200 
years ago. Were it not for labor-saving 
machinery the greater part of the human 
race today would be engaged in the 
drudgery of manual work on farms. 

Thanks to ‘the application of the great 
principle of transference of skill, hours 
of labor have been shortened, drudgery —- 
severe muscular labor—has been to a 
great extent eliminated; the producing 
capacity of the individual has been multi- 
plied many times, and manufactured ar- 
ticles have been reduced in price. These 
are tremendous economic and_ social 
results. 

This report on management shows that 
the principle of the transference of skill 
underlies labor-saving management in 
the same manner that it underlies labor- 
saving machinery. We cannot catalog the 
benefits of the former in the way that 
we have those of the latter. It is prob- 
able that another generation, perhaps 
two or three, must have passed on befor - 
these can be summed up in an adequate 
manner. But from what little has been 
accomplished and from the unmistakable 
trend of this great movement, we are 
justified in saying that labor-saving ,man- 
agement promises a tremendous exten- 
sion of the benefits already derived from 
labor-saving machinery. 

Further, other important advantages 
dealing with the physical, mental and 
moral health of everyone engaged in in- 
dustry, are promised by the intelligent 
application of the principles of labor- 
saving management. 

The AMERICAN MACHINIST %as always 
stood for the best in the development, 
design and construction of labor-saving 


machinery. In the same manner it stands 
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as in the past, for the best in manage- 
ment and for the development and use 
of labor-saving management. 





Why Good Mechanics Are 
Not Plentiful 


Whenever business is brisk and a large 
working force becomes necessary, we 
hear many complaints about the scarcity 
of good machinists. Of course, we do 
not usually mean machinists, but opera- 
tors, but that makes no difference regard- 
ing their scarcity. In too many cases, we 
are content to complain instead of tak- 
ing active steps to remedy the difficulty. 

We would have little sympathy for a 
farmer who complained of a short crop 
when he had left his grain to seed itself, 
yet too many shops follow the same plan. 
Much has been done to point out the 
need of apprentices and to show how to 
train them. Codéperation between school 
boards and shops has resulted in contin- 
uation and half-time schools, but there is 
still a tendency to let the other shop do 
the training. 

Considered from a productive stand- 
point, training boys by actually teaching 
them in the different departments is a 
good deal of a -nuisance. Generally 
speaking, boys are a nuisance anyhow 
But so are bad castings, 
We must 


in the shop. 
misfit screws and other things. 
improve the quality in all cases before 
they become useful. And we must either 
do it ourselves or pay someone else to do 
it for us. Boys must be trained if we 
want skilled men. And every complaint 
about a lack of good men is a criticism 
of individual shop managers all over the 
country. 

If boys do not flock tb the shops to 
learn machine work, it behooves us to 
find the reason. For we must remember 
that unless a boy has some peculiar apti- 
tude, the first job that 
offers, all trades are in competition. And 
he naturally weighs the attractiveness of 
each in the matter of wages, hours of 
labor, agreeableness and sanitary condi- 
tions. If he chooses the grocery store, 
the soda fountain or other nonmechanical 
trade, it is not a bad plan to look over 
our own industry very carefully and see 
what is lacking to make it more attrac- 


or must take 


tive. 

True, we do not want men who belong 
in other trades. But we do want and 
need many who drift into other lines, 
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and who would make better mechanics 
than many we have; men who would 
have entered the machine lines had suit- 
able opportunity and inducement been 
offered. 

The special schooling is good; tech- 
nical or half-time schools have their 
place, but we need most of all, good 
operators who are well enough trained 
to earn good wages, who are made to 
feel that they are an important part of 
the industry, and whose interest as a man 
is considered as well as that of a pro- 
ductive mac‘ine. 





The Advance in Machinery 
Building 

In the September Journal of the Amer- 
ican Society of Mechanical Engineers, 
Henry K. Rowell reviews the advance in 
textile machines and plants, from 1870 
to date. The steps he outlines are not re- 
stricted to any one machinery using field, 
but have been common in the progress 


of ali. He ovtlines them in this manner: 

The period from 1870 to 1880 appears 
to mark the beginning in improved mod- 
ern buildings, better lighted rooms, bei- 
ter fire-resisting construction, more eco- 
nomical arrangements of plants gener- 
ally. The decade from 1880 to 1890 ap- 
pears to have been the period of increase 
of the product of macninery and of a 


higher efficiency of the plant generally. 
The decade from 1890 to 1900 appears to 
have been the time for introducing better 
organized plants, of giving more atten- 
tion to the welfare of the employees and 
tending to raise the standard of quality 
generally. The last decade has wit- 
nessed the introduction and successful 
operation of electricity generally, better 
appointed power plants, more efficient 
machinery and buildings, and the study 
into the question of more efficient work 
yeople. 





The words “academic” and “technical” 
are frequently used as terms of reproach; 
as: “Oh! that is only of academic inter- 
est,” or “That’s technical.” The idea still 
prevails that nothing can be both tech- 
nical and practical. 

“Out of the smoke of the present po- 
litical campaign cores this definition of 
academic: “Whenever your argument 
touches the raw and goes to the quick; 
whenever you show that you know what 
the facts are and what they mean, then 
it is hurled at you that you are academic. 
The only way not to be academic, ap- 
parently, is not to know what you are 
talking about.” 

Substitute in the above the word “tech- 
nical,” used in its true meaning, and you 
have another instructive definition. 
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hop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by 





the editors 














Bench Lathe and Bench 
Filing Machine 
The illustrations represent some newly 


designed tools and attachments made by 
the B. C. Ames Co., Waltham, Mass. 


fitted with a lever chuck-closer as shown, 
by means of which the chuck may be op- 


erated for releasing and gripping the 
stock with the spindJe in motion. 
This large spindle is designed for 


handling work made from tubular stock 




















Fic. 1. BENCH LATHE WITH 

The bench lathe in Fig. 1, is shown 
equipped with a head having an extra 
large spindle, its capacity being for work 
up to 2% in. in diameter. This head is 


CAPACITY 


FoR WorkK UP To 2% IN. DIAMETER 


or for other light work of diameters up 
to 2% in. 

The bench-filing machine, in Fig. 2, is 
a modification of an existing form. The 
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Fic. 2. BENCH FILING MACHINE 


saw frame in this design is reciprocated 
by means of a pitman. A bench counter- 
shaft has been added to the equipment 
to carry the belt out of the way of the 
operator, and the graduated swivel under 
the table for securing the desired angular 
setting has been changed to the form in- 
dicated in the view at the left. 

A wall countershaft is, of course, used 
for belting down to the counter on the 
bench. The machine illustrated takes 
a 4-in. file and has a stroke of 1'% in. 
The larger machines are made to prac- 
tically the same design. Where desired, 
a diamond lap may be used in place of 
the file. 








Tool Grinder with Counter- 
shaft Mounted on Base 


The halftone shows a_-° self-contained 
countershaft grinder, recently developed 
by the St. Louis Machine Tool Co., St. 
Louis, Mo. 

This design aims to impart a smoother 

















Too. GRINDER WITH COUNTERSHAFT 
MOUNTED ON BASF 


motion to the wheels in having the belt 
strain down against the body of the ma- 
chine. The countershaft is gibbed to the 
column with a square gib. 
The bearirg boxes are of 
construction and are self-oiling. The ar- 
bors are 40-point carbon steel. The ma 
chine is made in a variety of sizes and 
without countershaft mounted as shown. 


dust-proof 
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Large German Planer Type 
Miller 


The halftone, Fig. 1, shows a large 
planer-type miller, built by the Sach- 
sichen Maschinenfabrik vorm. Richard 
Hartman, A. G., of Chemnitz, Germany. 
A number of interesting features have 
been incorporated in its design. 

This machine was designed especially 
for machining locomotive firebox rings. 
The bed is a heavy ‘box-shaped casting 
19 ft. 6 in. long, resting directly on the 
foundation. The uprights are bolted to 
the sides of the bed and are connected at 
the top by a heavy brace. The crossrail 
carrying the spindle saddles is 16 ft. long 
overall, is mounted on the uprights, and 
counterbalanced at both sides, as shown. 

Work can be milled the full length and 
breadth of the table, which is 140 in. 
long by 88 in. wide. The maximum 
distance from the cutter to table is 40 
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in. The total height of the machine is 
about 10 feet. 

The drive is by a 25-hp. variable- 
speed motor with speeds from 400 to 
1200 r.p.m. This is bolted to the founda- 
tion at the extreme right behind the gear 
box, in Fig. 1, and drives the gear box 
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direct through a herringbone pinion and 
gear. Provision is made so that each 
spindle can be started, stopped, or re- 
versed indépendently of the other. 

The milling spindles are supported in 
three bearings—one long one in the 
driving gear and two shorter ones, shown 
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Fic. 2. END ELEVATION 
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in the line cut, Fig. 2—and have take-up 
nuts and washer above the center bearing 
to eliminate end movement of the 
spindle. A ball bearing is provided to 
take up axial thrust. The spindle is hol- 
low and provided with a draw-in bolt for 
retaining the milling cutters. A driving 
slot is provided in the end of the nose to 
engage tongues on the various cutters. 
The two lower bearings of each spindle 
are mounted in a quill, which provides 
limited vertical adjustment of the spin- 
dies. This is intended for close ad- 
justments, such, for instance, as compen- 
sating for possibledifferencesinthe lengths 
of cutters. A clamping device is provided 
for holding the quill when properly lo- 
cated. Beneath each spindle an extension 
guide may be bolted, as shown in Figs. 
1 and 2. This guide acts as a support for 
such cutters as are provided with extra 
long shanks. It is revolvable about the 
spindle, is held by T-head bolts in a T- 
slot milled in the upper part and can be 
readily set to the most advantageous po- 
sition for the work in hand. Ten grada- 
tions of spindle speeds are obtainable 
from 15.2 to 72 revolutions per minute. 

As previously stated, this machine was 
designed especially to handle locomotive 
firebox rings. Because of the shape of 
these, provision has been madeé to finish 
both the flat and angular sides at one set- 
ting, and in order to do this the move- 
ments of the table and spindles, up or 
down, must be simultaneous, regular and 
positive. Eight gradations of feeds are 
available for each spindle speed and be- 
sides this, rapid operation, either by hand 
or power. The handwheel for hand 
manipulation of the table is so arranged 
that it does not turn when the ‘rapid 
power traverse is thrown into engage- 
ment; this eliminates a source of dan- 
ger to the operator. Automatic stops are 
provided” for all feeds. 

For milling the angular sides of loco- 
motive firebox rings, provision has been 
made whereby change gears control the 
feeds of the vertical spindles with re- 
lation to the table feed, so that by the 
selection of proper change gears any an- 
gle within a wide range can be taken 
care of. 








The Travelog 


This instrument was designed primar- 
ily for recording the running time of au- 
tomobiles, and can be applied to many 
heavy machine tools. It is not, however, 
sensitive enough to record the operation 
of small machines. It is built by W. 
H. Brown, 706 Rose Building, Cleveland, 
Ohio. 

Its application to a planer is shown at 
A, in Fig. 1. In Fig, 2 the chart itself 
is shown. This particular record indicates 
that the instrument was attached to the 
machine at 9:45. The planer was stopped 
at 10:30; started at 10:35, stopped at 
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11:25; started at 12:15, stopped at 1:05; by the narrower line. The instrument is 
started at 1:20, stopped and quickly not coupled to any moving part of the 
started again at 2:45; again at 3:35, machine. 
stopped at 4:15; started at 4:30, stopped = 








Combination Saw and Rotary 
Planer 





This saw and rotary planer, mounted 
on a circular base, when arranged for 
motor drive, is connected by belt. The cir- 
cular base permits cutting long pieces 
at any angle. The milling head is read- 
ily removable when substituting saw 
blades. 

The side table, which is adjustable lat- 
erally, carries an upper side table when 
the milling head is not in use. The feed 
is of the adjustable variable friction type, 
changeable at all times from % to 1 in. 
per minute. The sprocket arbor, which 
drives the milling head and saw blade 
from the periphery, is adjustable forward, 
to allow for 5-in, wear on the diameter 
Fic. 1. TRAVELOG APPLIED TO A PLANER of saw blade, thus doing away with addi- 

tional sprockets where blades have been 
at 5:50, and quickly started again, and recut. The saw arbor is adjustable to 
at 6:35 stopped for the day. take up. any possible wear. 

On Friday, the machine was used but The machine shown cerries a 31'4-in. 
little, starting at 7:05 and stopping at 9 saw blade, or a milling head 2834 in. The 
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Fic. 2. THE TRAVELOG CHART 


o’clock. At a little before 9 the instru- saw-blade carriage has a travel of 36 in. 
ment was taken off, which is shown by and the saw blade runs at about 28 ft. 
the heavy blurred spot. The afternoon per minute. The machine has a capacity 
from 4:55 to 5:15 the planer was run for 12-in. rounds, 1034-in. squares and 
without making a cut, which is indicated 24-in. I-beams. The adjustable friction 
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feed can be changed when the machine 
is in operation. The motion is trans- 
mitted to the feed screw through a clutch, 
which can be disengaged, permitting ad- 
justment of the carriage to work by hand. 
The machine is fitted with an adjustable 
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Continuous Chart Recording 
Pyrometer 


The Brown Instrument Co., Philadel- 
phia, Penn., has brought out the con- 
tinuous-chart recording instrument 
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COMBINATION SAW 


stop, provided to stop the carriage at any 
desired point of travel, and is a recent 
product of the Vulcan Engineering Sales 
Co., Chicago, III. 








Armstrong Adjustable Boring 
Tool 


The boring tool shown is adjustable to 
different heights and accommodates bars 
of various diameters. It is made by the 
Armstrong Bros. Tool Co., Chicago, III. 

The bars are made of high-carbon stee! 
seamless tubing. The cutter is held with 
a bolt having a square yoke on one end, 
through which the cutter passes, while the 
other end is threaded to take a nut, which 
bears on the end of the bar. 

There is a tool-steel rocker, or gib, be- 
hind the cutter, by means of which the 


AND ROTARY PLANER 


shown. It is particularly designed for 
use as a pyrometer, but can also be used 
for indicating volts, amperes, revolutions 

















CONTINUOUS CHART RECORDING 
PYROMETER 























ADJUSTABLE 


cutter can be set at various angles: it is 
held in place by the eye on the end of the 
bolt, which passes through the bar. The 
holder has a V-shaped opening, so that 
bars of various sizes can be used and 
still be brought to a common center. The 
bar is held by two screws. 


BoRING TOOL 
per minute, mechanical operations, etc., 
where a small current of electricity is re- 
quired to operate a recording instrument. 
The instrument is of the frictionless 
type, the pen making a single dot of ink 
momentarily on the paper at short in- 
tervals, every ten seconds or every min- 
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ute as desired, and these dots practically 
form a continuous line. 





Vertical Threader 


The machine for threading taps shown 
is a recent design of the Bickford Ma- 
chine Co., Greenfield, Mass. 

The spindle is driven by worm and 
gear, with a ratio of about 10 to 1, the 
worm being on a horizontal shaft near 
the top of the machine, which also carries 
the cone pulley. 

The upper end of the spindle carries 
the threaded shells or lead screws which 
are forced down by half-nuts operated in 
a slide which is made a part of the main 
column. The spindle also carries a hori- 
zontal bar, to which it will be noted are 
attached pull springs from above. These 
springs return the spindle to its normal 
position when the nuts are released from 
the lead screw by a trip, which can be 

















VERTICAL THREADER 


set to act just after the tap drops from 
its holder. 

In operating the machine the square 
shank of the tap is inserted in the driving 
dog in the lower end of the spindle while 
the machine is running, and is held to 
position with one hand while the other 
grasps the short cross handle in front and 
pulls the spindle down until the tap en- 
ters the die. The tap is then left free 
and the lever, which has a chain attached 
to its short arm, is pulled over, which 
operation locks the half-nuts over the 
lead screw. 

The machine has a capacity for taps 
from ™% to 2in. It is 8 ft. 4 in. high. 
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New PuBLiIcATIONS 


STRENGTH OF MATERIALS. By Mans- 
field Merriman. Sixth edition. One 
hundred and sixty-six 4%x7%-in. 
ages; 54 illustrations. Indexed. 
rice, $1, net. John Wiley & Sons, 
New York, N. Y. 


The sixth edition of this well known 
book needs no review other than to point 
out the additions. A new chapter on com- 
bined stresses, has been added. The num- 
ber of articles has been increased from 
72 to’91, the cuts from 48 to 54, and the 
problems from 140 to 230. Further, the 
older matter has been revised and reset. 
DESC ~IPTIVE GEOMETRY, in six parts. 

By William Calvin Hoover Slagle. 
A total of five hundred and forty-six 
6x9-in. pages; with 583 illustrations. 
Each volume indexed. Price, $6, net, 
er set. McGraw-Hill Book 

New York, N. Y. 

The six parts of this work have the 
following titles and number of pages: 
Projections, 94; Problems of the Point, 
Line, and Plane, 142; Warped Surfaces, 
90; Shade and Shadows, 49; Isometric 
Drawing, 77; and Perspective, 94. 

This treatise has been prompted by the 
desire to present a comprehensive, well 
balanced treatise of descriptive geoimetry 
in a single work. A tendency in technical 
schools has been to accentuate some par- 
ticular division of the subject at the ex- 
pense of the others. This has been re- 
flected in textbooks, rendering it diffi- 
cult to plan a sufficiently comprehensive 
course of instruction without using sev- 
eral different textbooks by different au- 
thors, with all of the disadvantages that 
the separate treatments involved. Thus 
six important divisions of ‘the subject 
have been taken up, each in a single 
volume but with a uniform method of 
treatment. 

The several divisions have been sub- 
jected to the critical test of classroom 
use in a preprint form. Thus as issued, 
the work embodies the experience of 
practical use. Each book is divided into 
recitations and topics. The recitations 
are numbered consecutively throughout 
the six parts, and number 93 in all. The 
topics are numbered in a _ consecutive 
series in each part, the first having 51; 
the second, 86; the third, 27; the fourth, 
31; the fifth, 50 and the sixth, 56. 

A feature of the mechanical arrange- 
ment is placing the text and related fig- 
ures, either on the same or facing pages. 
Where necessary, figures are repeated to 
bring this about. 


Co., 


MODERN ORGANIZATION. By Charles 
DeLano Hine. One hundred and ten 
5x7%-in. pages. Not indexed. Price, 
$2. The Engineering Magazine Co., 
New York City, N. Y. 

This book is the latest addition to the 
Works Management Library. The matter 
originally appeared in a series of articles 
in The Engineering Magazine, published 
from January to July, 1912, and prepared 
as a comprehensive definition of the phil- 
osophy of management. 

Major Hine’s work has been on the 
Harriman Lines. Thus the application of 
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his doctrine has been to railroad activi- 
ties. The system may be called that of 
“unit organization.” This is a method 
of bringing about stimulated coédperation 
among executives and employees. Al- 
though but very little detail of application 
and hardly any results are given in the 
book, the use of the system apparently 
involves but little physical change in the 
organization. It rather reaches its results 
through a policy of mental suggestion, 
accompanied by means for establishing 
and fostering individual responsibility. 
Thus it differs from Emerson’s efficiency- 
staff idea, and from Taylor’s functional- 
management system. 

The book is divided into eight chapters, 
with these headings: The Unit System on 
the Harriman Lines; Operation of the 
Unit System; Broadening of the Ideals of 
Line Supervision; Over-specialization; 
Fallacies of Accounting; Supplies and 
Purchases; Line and Staff; Genesis and 
Revelation of Organization. 

As suggested above, the work is a state- 
ment of a system of philosophy rather 
than a record of methods employed and 
results obtained. In fact, as regards the 
latter, the work is disappointing. The 
reader is led to believe that the adoption 
of unit organization on the Harriman 
Lines has been followed by a marked in- 
crease in efficiency—otherwise there 
would be no excuse for the present 
volume. 

But the author does not take the reader 
into his confidence by indicating the de- 
gree of improvement. Only a single 
mechanism is mentioned, that of the con- 
solidated file for office records, which is 
stated to have been taken from the prac- 
tice of civil courts, as referred to in these 
words: “The consolidated file is perhaps 
the most universally popular feature of 
the unit system.” We are further told 
that its use has eliminated “over a half 
million letters per year.” 

The necessity of training subordinates 
—that is, applying the principle of the 
transference of skill—is emphasized. We 
read: “The best experts are those who 
can impart a working knowledge to the 
layman.” And again: “Because an ar- 
tisan is clumsy or ignorant, his superiors 
should not take away his working tools 
until they have exhausted every known 
method of teaching him the trade or art.” 
In this is recognized the basic principle 
underlying all modern industry. 

One aim of the system is to free execu- 
tives. from detail, so that under the 
changed conditions “more energy is now 
expended in seeing that instructions al- 
ready issued are carried out.” 

An important feature is the recognition 
of the desirability of promoting personal 
relations throughout the entire organiza- 
tion. This is shown by the following: 
“The sociological element is the most 
important feature of administration.” 

Closely connected with this thought is 
the keen discernment of the difference 


*which clearly 
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between paper efficiency and actual effi- 
ciency. Unfortunately, the first men- 
tioned is the shadow with which much of 
present-day management is satisfied, for 
today “efficiency is judged by seeming 
ability to make a better showing than was 
made in a _ corresponding previous 
period.” The paragraphs following this 
quotation, in which the economic loss and 
personal unrest of such treatment are 
emphasized, are true and especially 
timely. 

The style in which the book is written 
is pleasing. It is clear, straightforward, 
and not lacking in illustrative passages 
which arouse the reader’s interest. How- 
ever, the work is decidedly in the class 
of philosophic writings on the subject of 
management, rather than in the class 
states the fundamental 
principles, shows their general methods 
of application, and by actual examples 
points out results that have been ob- 
tained. The latter is the class of books 
for which executives are today asking. 








PERSONAL 
C. W. ‘Lytle, formerly manager of the 
Sharon plant of the American Steel Foun- 
dries Co., has accepted the position of 
manager of the Wheeling Mold & Foundry 
Co., Wheeling, W. Va. 


H. S. Kartsher, for some time con- 
nected with the drafting department of 
the Pratt & Whitney Co., has become 
chief draftsman of the Rivett Lathe & 
Grinder Co., Boston, Mass. 


J. N. Mowrey, formerly master me- 
chanic with the N. Y., N. H. & H. R.R., 
Waterbury, Conn., has become associated 
with the Keystone Lubricating Co., Phil- 
adelphia, Penn., with whom he will act in 
the capacity of mechanical engineer. 

L. L. Jewell, erecting engineer for the 
McClintic-Marshall Construction Co., on 
the Panama Canal lock-gate contract, has 
resigned from the service of that company 
in order to become president of the Central 
American Construction Co., a corporation 
recently organized in Panama to carry on 
a general contracting business. 








Annual Meeting of Mechani- 
cal Engineers 


The tentative program of the annual 
meeting of the American Society of Me- 
chanical Engineers, announced for Dec. 
3 to 6, comprises a greater variety of 
topics than any previous year. 

No less than 10 sessions are contem- 
plated, and a number of interesting 
papers are promised on both machine 
shop and railroad work. 

A specially pleasing part of the pro- 
gram will be a dinner to Prof. John E. 
Sweet, honorary member and past presi- 
dent, given by members of the society 
and his friends, in celebration of his 
eightieth birthday and in recognition of 
his service to the engineering profession. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 








METAL WorRKING 


NEW ENGLAND STATES 

Walter M. Parker, Manchester, N. H., 
has been granted a permit to enlarge his 
garage at 1883 Elm St. 

The Mechanics Foundry & Machine Co., 
Fall River, Mass., has awarded a contract 
for the erection of a one-story brick 
addition, 100x50 ft. Noted Oct. 17. 

& Sons Co., 


The William A. Hardy 
Water St., Fitchburg, Mass., has plans 
ready for an addition to its brass foun- 


dry, and the work will start in a short 
time. The new building will be 125x35 
ft.. and will be occupied by the melting 
department and also as a stock room. 

The Osgood-Bradley Car Co. has 
awarded the contract for an addition to 
its plant at Greendale, Mass., and will in- 
stall the necessary equipment for manu- 
facturing steel cars. he building will be 
of steel, 150x280 ft. Estimated cost, $40,- 
000. John E. Bradley is pres, 

The Norten Grinding Co. is installing 
new machinery at its plant in Greendale, 


Mass. The capacity will be -increased 
50%. J. C. Spence is supt. 
The plant of the Pentucket Bicycle 


Co., Locust St., Haverhill, Mass., was 
damaged by fire, Oct. 26. Loss, $2000. 

Harry BE. Paige is building a garage, 
fOx80 ft., at Springfield, Mass. 


The plant of the Union Stove Lining 
Co., at Taunton, Mass., which was totally 
destroye. by fire, Oct. 15, will be rebuilt. 

The Electric Cable Co., Bridgeport, 


Conn., will build an addition to its plant. 
The concern manufactures electric cable 
and wire. 

The Cornwall & Patterson Co., manu- 
facturer of piano hardware, will build an 
addition to its plert on Fairfield Ave., 
3ridgeport, Conn. It will be 48x52 ft., 
with an ell 32x50 ft., one story high, of 
brick, mill construction. 

The Peck Bros. Co. will build a brick 


addition and make alterations to its 
foundry on Chestnut St., New Haven, 
Conn. Estimated cost, $2500. 


The Connecticut Co. has awarded a 
contract for the construction of a power 
house, of brick, one story high, 40x50 ft., 
to be built at its plant on West Main 
St., Waterbury, Conn. 

The Turnbull Automobile Co., Wil- 
limantic, Conn., has purchased the Beck- 
with factory on Chestnut St., Norwich, 
Conn., and will convert it into a garage 
capable of containing 150 cars. 


MIDDLE ATLANTIC STATES 


Cc. E. Breenahan, 656 East 176th St., New 
York, N. Y., has obtained a permit for the 
erection of a one-story, 50x35 ft. brick 
garage on Ave. Q, near Coney Island Ave., 
Brooklyn, N. Y. 

The Willys-Overland Automobile Co. 
has secured a permit to construct a three 
story garage at 1075 Main St., Buffalo, N. 
Y., at an estimated cost of $39,000. 

The American Radiator Co., Buffalo, 
N. Y., has had plans completed for a large 
addition to the core room building at its 
‘Bond Plant,’’ on Rand St. and the Lack- 
awanna R.R. 

F. A. Bache, Fulton, N. Y., is now re- 
ceiving bids for the construction of a 
two-story garage, 20x40 ft., estimated 
to cost $8000. 

The Peterman Motor Sales Agency, 
107-109 East Fourth St., Jamestown, N. Y., 
is constructing a two-story brick garage. 
A complete machine shop will be installed. 

Emory Roth, arch., 507 Fifth Ave., New 
York, N. Y., is receiving bids for the con- 
struction of a two-story garage for the 
Brown-Weiss Realty Co., 478 Central 
Park West. It will be 95x25 ft., and will 
cost $15,0u0. 

Thomas Callister, Queens, L. I., N. Y., 
has had plans completed for the con- 
atruction of a two-story shop and garage, 
53x43 ft. The estimated cost is $6000. 


The Utica Heater Co., Utica, N. Y., has 
awarded a contract for a molding shop, 
52x2 ft., and a shipping room, 3x40 ft., one 
story high, of hollow tile construction, to 
be added to its plant on Lafayette St. 


The Walden Knife Co., Walden, N. Y., 
has awarded a contract fo? the construct- 
ion of a new knife plant. Twenty build- 
ings will be erected, all one story high, 
about 43x100 ft. Noted Sept. 26. 


Fire, Oct, 23, destroyed the plant of 
e Whitehall Motor & Boat Works, 
‘hitehall, N. Y. Loss, $10,000. 

The Peerless Tube Co., New York, N. Y., 
has commenced the erection of a new 
manufacturing plant on Locust Ave., 
Bloomfield, N. J. 

Edward Grinsley, Dickson Ave., East 
Trenton, N. J., will build a new com- 
mercial garage and machine shop in the 
rear of his present blacksmith shop. 

The T. Shreiver Co., Harrison, N. J., 
will build an addition to its foundry on 
Hamilton St. 

The yes Roller Bearing Co., Harri- 
son, N. , is now receiving bids for the 
construction of a new addition to its 
plant. The estimated cost is $29,000. 


The G. Fisher Garage, South llth St., 
Newark, N.J., has had plans prepared for 
a steel and brick addition to its plant to 
cost $5000. 

The American Platinum Works, Rail- 
road Ave., Newark, N.J., will build a new 
one-story shop addition to its plant. 

R. C. Jenkinson & Co., Newark, N. J., 
manufacturers of metal goods, has 
awarded a contract for extensive altera- 
tions and improvements in its three-story 
factory building at No. 289 Washington 
St. The work is estimated to cost $9000. 


Frederick A. Ppelps. arch., Newark, 
N. J., has prepared plans for a two-story 
and basement factory addition, 50x100 ft., 
for the Lovell-McConnell Mfg. Co., man- 
ufacturer of electrical appliances. 

The Trenton & Mercer County Traction 
Co., Trenton, N. J., has had plans pre- 
pera for a new building to be used as a 

arn for storing cars, he plant will in- 
clude besides the structure, a large boiler 
house, sand house and oil plant. 


John A. Roebling’s Sons Co., Trenton, 
N. J., has had plans prepared for a new 
garage, 38x70 ft., to be erected at its 
wire works, Roebling, N. J. 

The Freeman Electric Co., Trenton, N. 
J., manufacturer of electrical specialties, 
has had plans prepared for a two-story 
addition to its plant, 24x72-ft.; a new 
kiln shed will also be erected. The im- 

rovements are estimated to cost about 

7000. 

The Dawson Mfg. Co., Syracuse, N. Y., 
will build a new plant in Chester, Penn., 
for the manufacture of rolling grates. 


The Pennsylvania R.R. has had plans 
repared for an addition to its round- 
ouse at Morrisville, Penn. The addition 
will include nine new engine stalls, a 
new blacksmith shop and machine shop. 
It is planned to change the present ma- 
chine shop into a power house for shop 
operations. 

G. A. Lytle, Oil City, Penn., is building 
a cement fireproof garage at 8-10 Front 
St. The new building, which will be three 
stories high and 48x110 ft. in dimensions, 
will have a repair shop. 

Owen Letters & Son, Trenton and West- 
moreland Sts., Philadelphia, Penn., has 
awarded a contract for the construction 
of a one-story garage, 50x90 ft. The esti- 
mated cost is $8000. Noted Oct. 17. 

The Penn Surgical Mfg. Co., Philadel- 

hia, Penn., has soquired property on 
North Eighth St., and will erect a threo. 
story factory, to cost $12,000. 

Edward McGrew, House Bldg., Pitts- 
burgh, Penn., is preparing preliminary 
peaee for the Poland Coal Co., offGreens- 

urg, Penn., for a number of buildings to 
be erected at the company’s mines. A 
machine shop, 40x80 ft., a power house, 
50x80 ft., coal washing plants will be 
erected. About 320 coke ovens will ‘also 
be constructed. 


Thomas Hannah, arch., Keenan Bldg., 
Pittsburgh, Penn., is receiving bids for 
a three- or four-story garage to be built 
for William R. Laird, in Highland Ave. 
The estimated cost is $50,000. 


A. B. Longacre, ;Pittsburgh, Penn., will 
erect a modern garage on a 140x90 ft. plot 
recently purchased on Grant Boulevard 
and Craig St. 

The United States Gauge Co., of New 
York, N. Y., is constructing a 50x100 ft. 
one-story brick addition to its plant at 
Sellersville, Penn. 


A contract has been awarded by the 
Baltimore Malleable Iron & Steel Casting 
Co., Baltimore, Md., for the erection of a 
one-story addition, 87x52 ft., to its plant. 


The P. Kennedy Foundry, Baltimore, 
Md., has received a permit to construct 
a new addition. It will be 87x51 ft., of 
brick, and will be erected at Charles and 
Wells Sts. The estimated cost is $3500. 

Bids will be received as follows until 
10:30 a.m., Nov. 12, by the Paymaster- 
General, U. S. N., Chief of the Bureau of 
Supplies and Accounts, Navy Dept., 
Washington, D. C.:—Schedule 4901, Class 
31, for Mare Island, Cal., one hinged, pow- 
er, rock-over molding machine, portable 
type mounted on hand-truck wheels, and 
capable of handling flasks 24 to 30 in. wide 
by 30 to 60 in. long and 10in. deep; to have 
turn-over and power draft of 8-in.; to be 
able to turn over a flask 30x30 in.x10in. 
with an air pressure of 80 lbs.; machine 
to be equipped with pneumatic vibrator, 
fiask clamps, operating and blow valves 
complete. 


SOUTHERN STATES 


A. Rothschild, Norfolk, Va., has had 
lans drawn for a large garage which is 
o be erected at the corner of Water and 
Queen Sts 
The Southern Motors Co., Louisville, 

Ky., has been organized with $100,000 
capital and will establish and equip a 
machine sho and garage. Headquar- 
ters are in the Columbia Bldg. 7! A. 
Whitehead is gen. mgr. 

John R. Meyers, Thomasville, N. C., 
is contemplating the establishment of a 
chair factory at North Wilkesboro, N. C. 

MIDDLE WEST 


The Ideal Steel Wheel Co., a new cor- 
poration, of Cincinnati, Ohio, has pur- 
chased the plant of the Seufferle Cooper- 
age Co. on Spring Grove Ave. The pro- 

erty will be onlgzged by the erection ofa 
arge addition. The company will manu- 
facture a type of solid tire. J. B. Fitch 
is pres. 

H. A. Miller & Co., Cincinnati, Ohio, are 
erecting a brick garage at 3456 Prospect 
Place. 

Work is to commence shortly on the 
construction of a ys get A brick and 
stone garage for the Columbia Iron 
Works, 3705 Montgomery Road, Cincin- 
nati, Ohio. 

The Acme Foundry Co., 5217 Sweeney 
Ave., Cleveland, Ohio, is building a $8000 
addition. 

The Champion Machine Forge Co., 3725 
East 78th St., Cleveland, Ohio, is building 
a new $6000 forge shop. 

The plant of the Bowler Foundry Co., 
Center St. and Columbus .Road, Cleve- 
land, Ohio, was,destroyed by fire, Oct. 22. 

The contract for the erection of a large 
addition to the plant of the Columbus Iron 
& Steel Co., Columbus, Ohio, will be a- 
warded soon. 

The Fulton Pit Car Co., Canal Fulton 
Ohio, will erect a new piant in Cana 
Fulton. 

Bonnewitz Brothers, Van Wert, Ohio, 
are making preparations for the erection 
of a modern garage on the site occupied 
by the Bonnewitz block, which was des- 
troyed by fire some time ago. 

The Republic Iron & Steel Co., Youngs- 
town, Ohio, has awarded the contract for 
the construction of an additional building 
at its plant at Lansingville. 
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The Faultless Castor Co., Evansville, 
Ind., received bids Oct. 21 for the erection 
ofa new plant. The building will be 250x 
68 ft., two stories, of brick. 


John W. Chapman, Marion, Ind., has 
secured a site adjoining the old Monarch 
Iron Works for the erection of a ange 
foundry. Bids will be received for the 
erection of the plant in a few weeks. 


The Seador Machine Manufacturing 
Co., Battle Creek, Mich., has bought the 
American Hulled Bean plant and will 
start Nov. 10, makinga bread wrappinw- 
machine and other products. 


Albert Kahn, arch., Trussed Concrete 
Bldg., Detroit, Mich., is receiving figures 
for a large reinforced concrete factory 
building for the Bay City Industrial 
Works, Bay City, Mich. Cost $30,000. 


R. E. Raseman, 1302 Penobscot Bldg., 
Detroit, Mich., is preparing plans for a 
three-story factory building, 85x144 ft., 
for the Cadillac Motor Car Co. W. C. 
Leland is gen. mer., 1343 Cass Ave. Cost 
$50,000 


Nettleton & Weaver, 1405 Penobscot 
Bldg., Detroit, Mich., have awarded 
contracts for the three-story and base- 
ment factory and office building, 63x268 
ft. for the Timkin Detroit Axle Co., R. B. 
Weaver, supt., 132 Clark Ave. Cost 
$75,000. 


G. V. Pottle, 708 Detroit Gas Co. Bldg., 
Detroit, Mich., has awarded contracts for 
the factory addition to the plant of the 
Murphy Iron Works. C. . East., gen. 
mgr., foot of Walker St. Cost $25,000. 
Noted Oct. 31. 


The Ross & Young Machine Co., 9 Cen- 
ter St., Detroit, Mich., is having plans 
prepared for a two-story factory building. 
100x200 ft. Owners will purchase ma- 
terials and sublet contracts. Cost $45,000. 


Albert Kahn & E. Wilby, Trussed Con- 
crete Bldg., Detroit, Mich., are preparing 
plans for a four-story and basement fac- 
tory 150x138 ft., for the Michigan Cash 
Register Co., J. F. Duff, gen. mgr., 121 
Champlain St., Detroit. Cost $80,000. 


Albert Kahn & E. Wilby, Trussed Con- 
crete Bldg., Detroit, Mich., have awarded 
contracts for two new factories for the 
Hudson Motor Car Co., R. B, Jackson, gen. 
mgr., 2905 Jefferson Ave., Detroit., two- 
story and basement 406x50 ft. and one- 
story 500x50 ft. Cost $100,000. 


O. H. L. Wernicke is president of the 
Wernicke-Hatcher Pump Co., Grand 
Rapids, Mich., which has been incorpor- 
ated with a capital stock of $150,000, to 
manufacture air pumps. Negotiations 
are under way for the building of a fac- 
tory to house the enterprise. 


J. W. Tessen, 9 Bauer Bldg., Pontiac, 
Mich., has been commissioned to prepare 
lans for a new factory, one-story, 150x150 
t., for the Oakland: Motor Co., Pontiac. 
Architect will be ready for figures about 
Nov. 10. Cost $40,000. 


Cowles & Mutcheller, Chase Blidg., 
Saginaw, Mich., are receiving bids on the 
two-story and basement blacksmith and 
carriage shop 60x62 ft. for Chas. Feltig, 
i30 South Franklin St., Saginaw. Cost 
$20,000. 


The Cleveland Cincinnati, Chicago & 
St. Louis Ry. Co., Chicago, Iil., will begin 
work soon on the erection of its proposed 
round-house at Cairo, II. 


Charles Harsh, Chicago, Ill., has se- 
cured a premit for the construction of a 
two-story brick garage at 920 Castlewood 
Terrace. 


Kronser & Schmidt, Appleton, Wis., 
have made arrangements for the con- 
struction of a 48x120 ft. brick and stone 
garage, which will be two stories high in 
front, and one story in the rear. 


The Eau Claire Construction Co., Eau 
Claire, Wis., is preparing to erect a base- 
ment and one-story shop, 40x100 ft. on 
First Ave. Machinery will be purchased. 


Mohr Bros., Milwaukee, Wis., plan the 
erection of a $20,000 garage on a plot which 
they recently acquired on Thirty-Second 
St., near North Ave. 


Coerper Bros., Milwaukee, Wis., have 
ecured a permit for the construction of 
a 60x°20 ft. concrete garage on Grand 
Ave. and Twenty-Seventh St. The esti- 
mated cost is $12,000. 


Fire, Oct. 20, damaged the brass foun- 
dry of pe & Miller Mfg. Co., 509 Cedar 
St., Milwaukee, Wis. Loss $1900. 
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WEST OF THE MISSISSIPPI 

J. A. Colby, of the Colby Automobile 
Co., Mason City, Lowa, has purchased 
a site on Main St., Blue Earth, Minn. The 
dimensions are, 47x120 ft. He will erect 
a large cement block garage. 


Otto Bauman, Lake Wilson, Minn., has 
purchased a site near the post office and 
plans to build a brick garage, 50x100 ft. 


E. E. Memec & Co., St. Cloud, Minn., 
plan to erect a one story brick garage, 
44x125 ft., at Seventh Ave. and First St. 


The building of the William Rinker 
Mfg. & Machinist Co., St. Paul, Minn., 
was destroyed by fire Oct. 13. Loss $3000. 


Austin Bros., Ryder, N. D., contemplate 
the erection of a garage. 


The Montana Auto & Garage Co., Butte, 
Mont., is erecting a two story garage at 
Broadway and Arizona, Sts. Butte. R. L. 
Merritt and E. 8S. Shields are interested. 


The Ever Tight Ring Co., St. Louis 
Mo., recently incorporated with a capita 
of $20,000, will equip a plant for the man- 
ufacture of piston rings. The incorpora- 
tors are: A. J. Northcraft, Edward B. 
Campbell and Walter Hefferkamp. 


Work has been started on the garage for 
J. J. Young at Brownsville, Tex. The 
estimated cost is $20,000. Noted Oct. 3. 


WESTERN STATES 


The Southern Pacific Co., plans to in- 
crease the capacity of its machine shops 
at Sparks, Nev. New machinery to cost 
about $42,000 will be installed. 


Roche & Schooler, Winnemucca, Nev. 
will erect a commercial garage and ma 
chine shop at Winnemucca. 


The Miami Copper Co., Miami, Ariz., is 
preparing to enlarge its ore concentrating 
plant. 

The niga Lock Bed Co., Portland, Ore., 
plans to build a Iarge factory in Portland, 
with a daily capacity of about 150 beds. 


The Sar Drilling Machine Co., plans to 
build a three large shop buildings at Long 
Beach, Calif. They will be constructed 
of corrugated iron. 

The Aluminum Reduction Co., Los 
Angeles, Calif., is planning the erection 
of an aluminum reduction and milling 
plant at Barstow, Calif. 

The Pioneer Commercial Co., Los An- 
geles, Calif., will erect a four story com- 
mercial garage and machine shop at Main 
and Alameda Sts., Los Angeles. 


Dan Morris, Mariposa St., Los Angeles, 
Calif., is planning the erection of a com- 
mercial garage and repair shop, 100x160 
ft., on Flower St., Los Angeles. R. L. 
Haley, California Bldg., is the arch. 


The F. L. Moore Truck Co., Lacy St., 
Los Angeles, Calif., plans to make ex- 
tensive improvements to its factory 


The Don Lee Cadillac Co., Sacramento, 
Calif., has completed plans for its com- 
mercial garage and machine shop to be 
erected at the corner of 13th and K Sts., 
Sacramento, at a cost of $27,000. It will 
be a two story structure, 80x160 ft. 


Graham & Lamus, Sacramento, Calif., 
are planning to build a two-story brick 
and concrete garage at 711 M. St., to con- 
poot with their present garage on Seventh 


Reese Llewellyn of the Llewellyn Iron 
Works, Los Angeles, Calif., has received 
the plans of the new shops which will be 
erected for that company at Torrance 
near Los Angeles, at a cost of about 
$750,000. The machine shop, elevator de- 
partment, blacksmith shop, warehouse 
and foundry will each be 275x87", while 
the tank shop and the structural steel shop 
will be combined in buildings 400’x180’ 
in size. In addition to these structures 
a power house, administration and office 
building and a large garage will also be 
erected. Noted Oct. 15 


CANADA 


The Minaki Boat & Supply Co., Minaki, 
Ont., which was recently organized with 
$20,000 capital stock, will erect a plant 
to manufacture motor boats, engines and 
machinery. John H. Parkhill, Henry P. 
Blackwood, and Vivian V. McMeans are 
provisional directors. 


The Gray Mfg. & Machine Co., Ltd., 
Toronto, Ont., has been moseporased 
with a capital stock of $24,000. t is ar- 
ranging for a plant *to manufacture en- 

ines, machinery and millsupplies. Alex. 

ray, Port Credit, Ont., James, Robert, 
L. 8., and M. F. Gray are directors. 
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Malcolm McGregor, Ferry St., Windsor, 
Ont., is planning the erection of a garage 
and repair shop to cost $50,000. Complete 
modern equipment will be installed. 


The British Columbia Electric Railway 
Co., Vancouver, B. C., has commissioned 
architects Somerville & Putnam, Pacific 
Bldg., Vancouver, to prepare plans fora 
group of car barns to be erected on False 
Creek, near Vancouver, at a cost of,$250,- 
000. 





New INCORPORATIONS 


METAL WORKING 


The following companies have been in- 
corporated to manufacture: 

Connecticut Mfg. & Sales Co., Hartford, 
Conn.; gas generators. Capital $50,000. 
Incorporators: J. Harry King, Portland, 
Maine, Walter Ackrond, Boston, Mass., 
Frank L. Palmer, Hartford, Conn, 


Ideal Clock Mfg. Co., Meriden, Conn.; 
clocks. Capital $50,000. Incorporators: 
Joseph Petrillo, Alfonso Avitabile, Fred 
Madile, Meriden, Conn. 


Chostile Co., Inec., Boro. Manhattan, 
N. Y.; typewriters, writing and printing 
machines. Capital $10,000. Incorporators: 
Roland Henry Mechtold, Lindlay Vinton, 
Stallo Vinton, 41 Park Row, New York. 


The McAvoy & Smith Co., Inc., Boro. 
Manhattan, N. Y.; woven wire spring 
makers. Capital $25,000. Incorporators: 
John M. Lang, Rudolph Townsend, John 
McAvoy, 643 West 43rd St., New York. 

Sterco-Kinema Film Co., Boro. Man- 
hattan, N. Y.;stereoscopical machines and 
apparatus. Capital $30,000. Incorpora- 
tors: Albert Joe, 1529 Second Ave., Ru- 
dolph Szedlasck, 175 East 77th St., John 
Kozma, 260 10th St., New York. 

The Bartlett All-Steel Scythe Co., Inc., 
Geneva, N. Y. Capital $50,000. Incorpora- 
tors: Marcus M. Bartlett, George GQ. 
Godelie, A. L. Allegreth, Geneva, N. Y. 

Mith Organ Co., Inc., Tonawanda, N. 
Y.; musical instruments. Capital $40,000. 
Incorporators: Samuel J. Elliott, Philip 


H. Combert, 458 Payne Ave., Frederic 
W. Smith, 335 Robinson St. 
The Blaster Sanborn Mfg. Co., Utica, 


N. Y.; steam and other pressure devices 
Capital $350,000. Incorporators: Frederick 
A. Klein, George W. Sanborn, Cora San- 
born, Utica, N. Y. 

The Extinguisher Co., Elizabeth, N. J. 
fire extinguishers. Capital $50,000.  In- 
corporators: Woodward G. Kellog, Char- 


les E. Scott, Abe J. David. 
The Transfer Products Co., Jersey 
City, N. J.; typewriters. Capital $50,000. 


Incorporators: B. 8S. Smith, L. H. Guthier, 


H. A. Black. 

The Mendelssohn Piano Mfg. Co., 
Trenton, N. J.; musical instruments. 
Capital, $200,000. Incorporators: M. J. 
Gardner, St. Louis, Mo.; L. A. Gardner, 
Princeton; F. R. Brace, Trenton. 


The McBreen Laundry Equipment Co., 
Cincinnati, Ohio; laundry machinery. 
Capital $10,000. Incorporators: George 
J. Helfrich, B. C. Spencer, William H. 
Cobb, Jr., Harrison L. Miller. 

The Hall Iron Co., Cleveland, Ohio; 
structural iron, and steel, wire, bronze 
and other metal work. Capital $15,000. 
Incorporators: Herman Schroeder, A. J. 
Hall, William L. Bartell, B. A. Fretter, 
Alex MacKenzie. 

The Perirne Mfg. Co., Cleveland, Ohio; 
automobiles. Capital $10,000. Incorpora- 
tors: R. A. Wilbur, Charles ,S. Wathmer, 
H. H. Burton, Benjamin A. Gage, A. 8. 
Dole. 

Auto Combination Lock Co., Chicago, 
Ill.; automobile supplies. Capital $50,000. 
Incorporators: Harry M. Snow, Howard 
L. Mason, Francis W. Robinson, Harry 
M. Snow, 810 Harris Trade Bldg., Chicago. 


Electric Motor Chair Co., Chicago, IL; 
motor propelled chairs. Capital, $50,000. 
Incorporators: C. B. Chrysler, J. G. Ben- 
nett, C. B. Traver, C. B. Chrysler, 333 
South Dearborn St., Chicago, IIL 

Motor Supplies Co., Chicago, Il; auto- 
mobiles, parts and accessories. Capital, 
$5000. Incorporators: E. W. seqnena® 
P. W. Gillett, H. C. Maibohn, Fred W. 
Reinhart, 1548 First National Bank Bldg., 
Chicago. 

Solar Transportation Co., Chicago, III; 
cars and railroad equipment. Capital 
$15,000. Incorporators: rron C. Thorp, 
Ernest B. Graham, F. Walch. 

F. Bierman Metal & Rubber Co., St 
Louis, Mo.; metal and rubber goods. 
Capital $16,000. Incorporators: Frederick, 
Samuel L., and Isaac Bierman. 
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GENERAL MANUFACTURING 


NEW ENGLAND STATES 
Charles A. Greenwood will build a 
woolen mill and install four sets of 


cards, at Corinna, Maine. 

The Magnesia Tale Co., which recently 

urchased the mineral rights on the D. 
> Deavitt farm, will build a grinding 
mill 200 ft. long, and a bagging room, 
84x60 ft., at Waterbury, Vt. 

The Taylor-Burt Paper Co. will build 
a factory, three stories, 87x111 ft., of 
brick, at the foot of Sergeant St., Holy- 
oke, Mass. Plans are being prepared by 
the Samuel M. Green Co., Springfield. 


The Robinson Lumber Co., Indian 
Orchard, Mass., will build a lumber mill. 


The Stens Mfg. Co., Ludlow, Mass., 
newly incorporated with $200,000 capital, 


will build a factory of brick and con- 
crete, 100x40 ft., to manufacture auto 
tires. 

Edward Heffernan, Lynn, Mass., has 
asked bids for the construction of an 
eight-story factory, designed for the 


manufacture of shoes. The building will 
be 500 ft. long, of brick, iron and con- 
crete, and is estimated to cost $400,000. 


Contracts have been awarded for the 
erection of an eight-story cold-storage 
plant, to cost $1,000,000, for the Merchants 
Cold Storage & Warehouse Trust Co., 
Lynn, Mass. Plans were prepared by 
W. B. Page, of Boston. One 500-hp. gas 
engine and two 300-hp. engines will be 
installed in the power house, also a 300- 
ammonia compres- 


ton and two 160-ton 

sors and two 150-hp. gas producers will 
be installed. The trustees of the com- 
pany are H. L. Nason, of Boston; Clif- 
ton Colburn and H. E. Miller, of Lynn, 
Mass. 

The Silisea Worsted Co. has awarded 
a contract for the erection of a_ brick 
addition, three stories high, 50x200 ft. 
at North Chelmsford, Mass. 


Fire, Oct. 23, destroyed the Davenport 
Mill, on Eustis St., Roxbury, Mass. Loss, 
$7000. 

The Potter Realty Co. has awarded a 
contract to build a six-story mill, 62x184 
ft., at Springfield, Mass. The building 
will be leased to the Potter Knitting Co. 
and ‘the Hamden Knitting Co. Noted 
Sept. 26. 

The woodenware and toy plant of the 


Mason & Parker Co., at Winchendon, 
Mass., which was damaged $25,000 by 
fire recently, has been purchased by a 


local syndicate headed by Elisha M. 
Whitney, who will repair and operate 
same with increased capacity. 

The Standard Woven Fabric Co. con- 
templates the construction of a factory 
to have a floor space of 72,000 sq.ft., at 
Worcester, Mass. George D. Moore is 
pres. 

Licfield Bros., 109 Middle St., Bridge- 
port, Conn., will build a two-story laun- 
dry. 50x70 ft., on Broad St. 

The Jewett City Textile Novelty Co., 
Jewett Citv, Conn., will build a two-story 


brick addition 30x60 ft. 
The Woolen Mills of B. Lucus & Co., 
Poquetanuck, Conn., were damaged by 


fire, Oct. 17. Loss, $50,000. 

The A. Willard Case Co., South Man- 
chester; Conn., paper manufacturers, will 
build an addition to its mill on Oakland 
St. 

MIDDLE ATLANTIC STATES 

The Liberty Knitting Mills, 15 East 
Fourth St., New York, N. Y., is receiving 
bids for the construction of a three-story 
factory, 50x70 ft., in Brooklyn, N. Y. 


I. Rekeach & Sons, Inc., soap manufac- 
turers, 409 Hewes St., Brooklyn, N - 
has had plans prepared for the con- 
struction of a new four-story factory, 
60x100 ft. The estimated cost is $300,000. 


The Firth Carpet Co., Firth Cliff, N. Y., 
is having plans prepared for the en- 
largement of its plant. New machinery 
will be installed and the capacity of the 
plant increased. 


The Joseph Campbell Co., Camden, N. 
J., manufacturers of soups, is understood 
to be negotiating for the Jones and An- 
derson plants, King and Water Sts., Mt. 
Holly, N. J., with a view to the establish- 


ment of a new and extensive canning 
plant. 

Fire, Oct. 28, destroyed the plant of 
the Harmer Rubber Refining Co., East 


Loss, $150,000. 
Specialties Co., 


Millstone, N. J. 


The Chemical Sussex 
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St., Jersey City, N. J., has had plans 
prepared for an addition to its plant, to 
cost about $10,000. 

The Brewster Cocoa Co., Logan Ave., 
Jersey City, N. J., has taken out a permit 
to erect a two-story frame addition to its 
plant. 

The Mutual Carbonic Gas Co., Freling- 
huysen Ave., Newark, N. J., has taken 
out a permit to erect two new steel plate 
tanks for the manufacture of its products. 
The improvement will cost about $5000. 


The barrel factory of W. F. Taylor, 
Adams and Thomas Sts., Newark, N. J., 
was partially destroyed by fire with a 
loss estimated at $3000. 

Hugh Smith, Inc., Newark, N. J., manu- 
facturer of patent leather specialties, 
has taken out a permit to erect a new 
one-story structure, 33x92 ft., on Bleeck- 
er St. 

Tiffany Co., Ave., Newark, 
N. J., jewelers, has taken out a permit 
to make alterations and improvements in 
its manufacturing plant. 

Freeman & Hasselman, archs., 39 West 
38th St., New York, N. Y., are receiving 
bids for the construction of a two-story 
factory for the De Lion Tire & Rubber 
Co., Trenton, N. J. It will be 245x60 ft. 

The Resolute Pottery Co., Trenton, 
N. J., will build a two-story and basement 
brick addition to its plant, to cost $2350. 

Bids are being received by the Mayer 
Pottery Co., Beaver Falls, Penn., for the 
construction of a two-story pottery. The 
estimated cost is $10,000. 

Fire, on Oct. 23, destroyed the pottery 
works of the Richard C. Remmey Sons 
Co., Hedley St. and Delaware Ave., Phila- 
delphia, Penn. The loss is estimated at 
$50,000. 

The Wilburine Oil Works, Warren, 
Penn., is having plans prepared for the 
construction of an addition to its plant. 
The estimated cost is $25,000. 

Druid Oak Belting Co., Baltimore, Md. 
has increased its caprat $20,000 and wil 
install additional belting machinery. 

John Boyle & Co., fruit canner, Balti- 
more, Md., has had plans prepared for the 
construction of an addition to its plant. 
It will be four stories high, of brick, 
and will be erected at Wolfe and Thames 
St. 

The Queen City Brick & Tile Co., Cum- 
berland, Md., will install machinery and 
increase its capacity to 50,000 bricks daily. 

The Maryland Fire Brick Co., Balti- 
more, Md., is having plans prepared for 
the construction of a new plant at Ellicott 


Highland 


City, Md. Six buildings will be erected 
at a cost of $175,000. The L. E. Rogers 
Engineering Co., 30 North La Salle St., 


Chicago, Ill., are the engrs.-in-charge. 


SOUTHERN STATES 

The Lexington Mirror Co. has purchased 
a site at Lenoir, N. C., and will erect a 
factory at a cost of about $15,000. It will 
manufacture plate glass for buildings, 
and furnish mirrors for the furniture man- 
ufacturers in the vicinity. 


John Ferguson and associates of De 
Soto, Ga., are contemplating the estab- 
lishment of a | emt to manufacture 
chicken feed, shelling and sacking corn 
and other grain. A canning and pickle 
factory for tomatoes and cucumbers is 
also planned in connection with the plant. 


The Pensacola 
sacola, Fla., will enlarge its 
increase the daily capacity from 
500 barrels. A. L. Reinschmidt, 
cola, is gen. mer. 


Co., Pen- 
plant to 
350 to 
Pensa- 


Cooperage 


Fire, Oct. 25, destroyed the plant of the 
Impertal Laundry, 16th St. and First 
Ave., Birmingham, Ala. Loss $5000. 


Two new syrup factories will be erected 
at Dawes, Mobile County, Ala., in the 
near future. Dr. G. E. Newson, govern- 
ment sugar specialist, is interested. 
Noted Oct. 10. 

S. A. Vinton will erect a toy factory at 
Tuscalosa, Ala., to be in operation by the 
first of the year. 


The 
Hattiesburg, 


Hattiesburg Sand & Gravel Co., 
Miss., will erect a plant to 
develop a new gravel bed. It will be 
equipped with modern machinery, elec- 
trically operated by power from the 
plant of the Hattiesburg Traction Co. 


The Louisiana Interstate Mineral Co. 
has been organized with a capital of 
$3,000,000 for the purpose of developing 
15,000 acres of timber and mineral land 
in Smith"and Jasper Counties, near Lau- 
rel, Miss. The company plans to erect 
several factories on the ground at once, 
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including a marble factory with a daily 
capacity of 2000 cu.yds. and a fertilizer 
factory producing 5000 tons daily. The 
company’s main office will be either in 
New Orleans or Chicago. C. F. Peterson, 
New York, is pres., A. F. Peterson, Rew, 
Penn., vice-pres., Clarence L. Foretich, 
Mobile, Ala., secy., and T. Bernard Burke, 
Eau Clare, Wis., is treas. 


Fire, Oct. 23, destroyed the saw mill of 
Groves & Gilliland, Nashville, Tenn. 
Loss $7000. 


The Southern Zilio Co. of Tennessee has 
been organized at Nashville, Tenn. with 
$100,000 capital stock, and will erect a fac- 
tory to manufacture zilio, a preparation 
to prevent the puncturing of automo- 
bile tires, which has heretofore been 
made and sold by Fry Bros. at Columbia, 
Tenn. Wm. M. Fry is interested. 


The Public Service Co., Clay, Ky., has 
plans for the establishment of an ice 
factory and machine shop. 


The Louisville Silo & Tank Co., Louis- 
ville, Ky., is equipping a shop for the 
manufacture of silo material. Wood- 
working machinery will be purchased, as 
well as banding, bolt-cutting and thread- 
cutting machines. W. C. Curry is sec. of 
the company. 


_ The American Tobacco Co. will estab- 
lish a tobacco-handling plant at Shelby- 
ville, Ky., and will install electric presses 
and other equipment. 


MIDDLE WEST 


Fire, Oct. 24, damaged the plant of the 
Queen City Cider Mfg. Co., 220 East Sec- 
ond St., Cincinnati, Ohio. Loss, $4000. 


Fire, Oct. 24, destroyed drying depart- 
ment of fertilizing factory of J. LL & H. 


Stadier Rendering & Fertilizer Co., 1800 
Denison Ave., Cleveland, Ohio. Loss, 
$7500. 


The Peoples’ Pure Ice & Refrigerator 
Co. has purchased property on Maple 
Ave., Hamilton, Ohio, and will install at 
once a new ice and cold-storage plant. 
This is a new company, incorporated with 
$150,000 capital by J. Fred Bender, D. W. 
Heiser, J. S. Spoerl, W. S. Shepherd and 
Edith R. Bender, all of Hamilton. 


The Universal Wheel Co., 
capitalized at $1,000,000, has located at 
Fort Wayne, Ind., and will receive bids 
for the erection of a large factory as 
soon as a site is decided on. L. Har- 
rington is pres. 

The Grocers’ Coffee Co., Indianapolis, 
Ind., will erect a coffee roasting and 
blending plant. William N. Gates is pres. 
The offices of the company are located 
at 366 South Meridian St. 

The Fertilizer factory of James Frazee, 
west of Noblesville, Ind., was destroyed 
by fire entailing a loss of $4000. 

The Gleaners & Farmers Cooperative 
Elevator Co. has been incorporated and 
will build a large elevator at North Hey- 
den, Lake County, Ind. Bids will be 
asked soon. 

Baushke Bros., 147 West Main St., Ben- 
ton Harbor, Mich., have awarded the 
general contract for their two-story and 
basement carriage factory 50x125 ft. 
Cost $20,000. 

The binder plant of the Michigan State 
Prison at Jackson, Mich., was completely 
destroyed by fire Oct. 25. Loss $100,000. 
Address Warden Simpson. 

The Herzog Art Furniture Co., John L. 
Jackson, pres., i Mich., has in- 


a company 


: Saginaw, 
creased its capital from $200,000 to $500,000 
for the purpose of erecting at’once a 
five-story addition to its present plant 
135x333 ft. Plans have been completed. 

Fire, Oct. 26, destroyed the snuff factory 
of Herman Groya, Chicago, IIl 

Fire, Oct. 20, destroyed Hurbure & 
Graves grain elevator at Weston, IIl. 
Loss $50,000. 

‘The Kenosha Knitting Co., Kenosha, 
Wis., will soon begin work on the erection 
of its proposed new factory. 

_ The Merrill Knitting Co., Merrill, Wis. 
is erecting a new addition to its factory. 

‘The Allis Chalmers Co., Milwaukee, 
Wis., will build a three-story brick boiler 
house at their works 1447 Washtenow Ave. 
to cost $10,000. C. W. Christenson, arch., 
is preparing plans. 

The plant of the Peshtigo Lumber Co., 
Peshtigo, Wis., was destroyed by fire 
Oct. 27. Loss $100,000. 


The contract for erecting a three-story 
canning factory, 48x100 ft., for the Water- 
town Canning Co, Watertown, Wis., has 
been awarded. Cost, $10,000.’ H. Wer- 
theimer is pres. 
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WEST OF THE MISSISSIPPI 


Fire, Oct. 19, damaged the factory of 
the Barnard Cope Furniture Mfg. Co., 
Fourth St. and Second Ave., northesat, 
Minneapolis, Minn. Loss $10,000. 


Fire,Oct. 22, destroyed the yards of the 
Badger Lumber Co., Kansas City, Kan. 
Loss $18,000. 

Fire, Oct. 21, destroyed E. A. Brown's 
elevator at Bemis, S. D. 

The Taylor Couch & Bedding Co., St. 
Louis, Mo., is erecting a three-story fac- 
tory, 50x83 ft., to make couches, mat- 
tresses and bedding. John H. Taylor, 
4552 North Broadway, is mgr. 


J.C. McDowell, Pittsburgh, Penn., and 
associates, are completing the construc- 
tion of a new sugar mill at Donna, Tex. 
The estimated cost is $400,000. 

Fire, Oct. 23, destroyed the Ferris 
brick plant, Ferris, Tex. Loss $20,000. 

The Texas Cotton Mill Co., McKinney, 
Tex., has awarded the contract for the 
construction of an addition to its plant. 
About $100,000 will be expended. 


The- Atascosa Valley Irrigation Co., 
Pleasanton, Tex., contemplates the con- 
struction of a cannery. 

The SintonIce & Light Co., Sinton, Tex., 
plans to make improvements to its plant 
at Sinton. 

The Santa Fe Tie & Lumber Preserving 
Co., plans to equip a creosoting plant at 
Somerville, Tex. V. Maxon is interested. 

Fire, Oct. 23, destroyed W. A. Allen’s 
gin at Tatum, Tex. Loss $2500. 

The Waxahachie Plainng Mill Co., Wax- 
ahachie, Tex., plans to establish a planing 
mill at Waxahachie. 

J. Wernet, Dallas, Tex., is considering 
the establishment of a barrel stave and 
handle factory at Wharton, Tex. 

Fire, Oct. 21, destroyed the plant of 
the Wagoner Ice & Storage Co., Wagoner, 
Okla. Loss $5000. 

The Great Western Sugar Co. and the 
Havemeyer interests plan to build a 
number of beet sugar factories in Colo- 
rado to be connected by an electric rail- 
road system. They will be located at 
Denver, Fowler, Ft. Collins, Aravada, 
Longmont, Prowers and Amity. 

Fire, Oct. 17, destroyed the plant of 
the Durango Planing Mill & Lumber Co., 
Durango, Colo. Loss $20,000. 


WESTERN STATES 


lant of 


Fire, Oct. 14, damaged the ice 
fallace, 


William Schaefer, Corduroy Hill, 
Idaho. Loss $1000. 

The Williams Creek Shingle Co., Elma, 
Wash., recently incorporated with a cap- 
ital of $12,000, is planning the erection ofa 
shingle mill plant at Fords Prairie, near 
Elma. 

W. H. Richardson, Gifford, Wash., is 
»lanning the erection of a box factory at 

tifford 

The Fisher Flouring Mills, White Bldg., 
Seattle, Wash., is having plans prepared 
for the construction of a grain elevator on 
the tide flats. The estimated cost is $40,- 

000. 


The Northwestern Woodenware Co., 
Tacoma, Wash., will erect a dry kiln at its 
plant at 2lst and Dock Sts., Tacoma. 


The plant of the Wenatchee Ice, Cold 
Storage & Canning Co., Wenatchee, Wash. 
was destroyed by fire Oct. 24. Loss $350,- 


000. 

The Clatsop County Co-operative 
Cheese Assn., Astoria, Ore., recently 
incorporated, will erect a plant for the 


manufacture of cheese and butter. H. 
McCormick, John Sundquist and Charles 
Thompson are interested. 


Fire, Oct. 17, destroyed the sawmill of 
the Owens Lumber Co., on Silk Creek, 
Cottage Grove, Ore. Loss $5000. 


The Mohawk Lumber Co., Donna, Ore., 
is planning to install new machinery in 
its lumbering plant at Donna. 


Cc. M. Meyers, Independence, Ore., is 
considering the erection of a wood work- 
ing plant at Independence. The esti- 
mated cost is $25,000. 


Hintz and Jessen, San Francisco, Calif., 


are considering the erection of a rice 
milling plant at Chico, Calif. 
Richard Warner, Los Angeles, Calif., 


is planning to erect a cereal factory at 
Fresno, Calif. 

The Benham Ice Cream Co., Fresno, 
Calif., plans to erect a three story ice- 
cream and cold storage plant at Tuolumne 
and H. Sts., to cost approximately $50,000. 
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The National Oil Retining & Mfg. Co., 
Bakersfield, Calif., will erect an oil re- 
fining plant at Hanford, Calif. 

B. A. Ogden, Onabas, Sonora, Mexico, 
contemplates the establishment of a fac- 
tory in Los Angeles, Calif., for the manu- 
facture of car lubricants. 

Fire, Oct. 18, damaged the candy and 
cracker manufacturing plant of Bishop 
& Co., Seventh and Alameda Sts., Los 
Angeles, Calif. Loss $150,000. 

B. K. Stodard, C. S. Baxter and John 
Graham plan to build a large cold storage 

mas and ice cream factory at Merced, 
alif. 

The Essanay Film Mfg. Co., Chicago, 
Ill., plans to build a pus at Niles, Calif., 


for the production of reels. 
The Royal Laundry Co., South Ray, 
mond Ave., Pasadena, Calif., has taken 


out a permit to erect an addition to its 
steam laundry plant. The approximate 
cost is $5500. 


Fire, Oct. 4, destroyed the plant of the 


R. L. Delano granite quarry, Rocklin, 
Calif. Loss $10,000. 

Fire, Oct. 11, destroyed the plant of 
St. Johns Laundry. St. John's, Calif. 
Loss $8000. 

The Venice Mill & Mfg. Co., Venice, 


Calif., will construct a planing mill sash 
ane door factory in the Venice industrial 
district. : 


The Ventura Mill & Lumber Co., Ven- 
tura, Calif., has started the erection of a 
new mill at Ventura New machinery 
will be installed. 


CANADA 


The sash and door factory of Black & 
Flaws, Cookshire, Que., was recently 
burned at a loss of $60,000. Plans are be- 
ing made for rebuilding the plant on a 
larger scale, and complete new machinery 
will be needed. 

The Galt Robe Co., Galt, Ont., will at 
once rebuild its factory, recently burned 
at a loss of $150,000. he new plant will 
be almost double the size of the former 
one. he motive power will be hydro- 
electricity. Noted Oct. 10. 

Fire, Oct. 23, destroyed the factory of 
the Energetic Explosive Co., Haileyburg, 
Ont. 

Fire, Oct. 27, destroyed the pork fac- 
tory of John Lowden, Tillsonburg, Ont. 
Loss $40,000. 

Fire, Oct. 25, destroyed the plant of the 
National Casket Co., Niagara and Tecum- 
seh Sts., Toronto, Ont. Loss $35,000. 


The Smart Bag Co. will erect a large 
addition to its factory at Winnipeg, Man., 
and equip with modern machinery. The 
company’s main plantis at Montreal, Que. 

E. Lipsett, Water St., Vancouver, B. C., 
is planning for the erection of a two- 
story addition to his tent and awning fac- 
tory to cost $20,000. 

The British North American Tobacco 
Co., Ltd., Kelowna, B. C., will soon begin 
the erection of a plant to cost $26,000. P. 
Edmund Corby is arch. 

The British Canadian Lumber Co., New 
Westminster, B. C., has taken out a per- 
mit for the construction of a planing mill 
and a cooling plant at a cost of $11,000. 








NEw INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been in- 
corporated to manufacture: 


Middlesex Cement Co., Portland, Maine; 


cements used mostly in the boot and 
shoe business. Capital, $30,000. Incor- 
orators: William E. Dunlap, Portland; 
Villiam E. Payson, Boston, Mass. ; 
Charles O. Barrows, Portland, Maine. 
The I-Got-Him Co., Boston, Mass.: 
traps. Capital $50,000. Incorporators: 
Charles H. Moseley, J. Walter May. 

The Glengary Mills, Inc., Sprague, 
Conn.; cotton and woolen goods. Capital 
$40,000. Incorporators: August Park, 


Daniel P. Warwick, William G. Park. 

The Carbons Co., Inc., Albany, N. Y.; 
rubber goods. Capital, $200,000. Incor- 
orators: W. L. Greene, 100 Reade St., 
New York; C. C. Leonard, 472 Broadway, 
Albany; W. C. Van Loon, 100 State St., 
Albany. 

United States Merchandise Stamp Co., 
Inc., Attica, N. Y.; merchandise stamps. 
Capital $10,000. Incorporators: William 
S. Porter, Jesse R Ford, George W. 
Morse, Attica, N. Y 
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Buffalo Standard Ink Corporation of 
Buffalo, N. Y.; writing fluids, mucilage, 
aste. Capital $20,000, Incorporators 
. Earle Root, C. M. Root, H. H. Betcher, 
Buffalo. 


Kingston Knitting Mill, Inc., Kingston, 
Y.; knit goods. Capital $15,000. In- 
corporators: William E, Nugent, G. M. 
Nugent, Francis E. Nugent, 50 Staples 
St., Kingston. 
Vall Cigar Co., Boro. Manhattan, 
N. Y.; tobacco, cigars. Capital $150,000. 
Incorporators: E. Vallens, R. Grumaner, 
J. M. Rieder, New York, 


Dri-Crete Co., Boro. Manhattan, 


Gene 


Inc., 


A -; Waterproofing sizings. Capital, 
$25,000. Incorporators: H. E. Cornwall, 
D. J. Gitto, New York City, G. W. Ban- 
nerman, Hempstead. 

James Safety Sash Co., Inc., Boro. 
Manhattan, N. Y.; window frames, sash, 
doors. Capital, $30,000. Incorporators 
P. J. Donohue, McAskill, J. E. Cole- 


man, New York City. 
The Heminway Piano Co., Atlantic City, 


N.J.; pianos. Capital $10,000. Incorpora- 
tors: Peter Duffy, C. L. Aiment, David S 
Snow. 


Fairmount Feature Film Co., 419 Mar 
ket St., Camden, N. J.; films, cameras, 
lenses. Capital, $12,000. Incorporators 
F. R. Hansell, I. C. Clow, J. A. MacPeak, 
419 Market St., Camden, N. J. 


The Hall Milk Bottle Cap Co., Camden, 


N. J.; paper caps for bottles. Capital 
$200,000. Incorporators: Frederick H. 
Warner, Wilfred B. Wolcott, Clinton I 
Evans. 


Fairmount Feature Film Co., Camden, 
N.J.; films, cameras, lenses. Capital $12,- 
000. Incorporators: B. Treacy, F. G. 
Smith, J. J. Treacy, 15 Exchange Place, 
Jersey City. 

Vennel Brush 
brushes, brooms, 


Camden, N. J.;: 
Capital, $50,- 
M 


Co., 
dusters. 


000. Incorporators: C. D. Vennel, L. 

Mull, P. W. O’Brien, L. A. McPeak, I. C 

Clow, 419 Market St., Camden, N. J. 
The Bee & Bee Embroidery Works, 


embroideries and laces 
Incorporators: J. Berg, 
Dref- 


Hoboken, N. J.; 
Capital $30,000. 
I . Dizirk, New York City, W. W 
fors, Mount Vernon, N. Y 

Hill & Neumann Co., Jersey City, N. J.; 
general box manufacturing business 
Capital, $50,000. Incorporators: V. J 
Hill, South Orange, N. J.; A. W. Heez, 
Upper Montclair, N. J.; A. Neumann, 
Woodhaven, N. Y. 

Sanitary Products Co., Jersey City, N. 
J.; sanitary supplies. Capital 50,000. 
Incorporators: A. W. Evans, J. H. Foley, 
Robert A. Ellicott 


Star Cornice & Skylight Co., Newark, 
N.J.; cornices Capital $25,000. Incorpor- 
ators: Louis Goldfadden, Max Barney, 


Solomon Schmidt. 

The Nobbe-Kaphan Co., Newark, N. J.; 
leather. Capital $50,000. Incorporators: 
Max F. Nobbe, Samuel A. Kahlan, Lillie 
Stein. 

The National Tag 
burgh, Penn.; tags 
corporators: John 8S. Murray, 
J. . Briggs, E. A. Williams, 
David L. Morrow, W. J. Gillian, 
Owens, Pittsburgh 


& Mfg. Co., Pitts- 
Capital $25,000. In- 
Oakmont, 
Parnassus, 
Bruce R 


The Baltimore Roofing & Asbestos 
Mfg. Co., Baltimore, Md. Capital $800,- 
000. Incorporators: H. M. Nichols, Oil 
City, Penn., O. R. Emigh, York Haven, 
Penn., C. R. Foutz, Westminster, Md. 

The Automatic Bolt Shifting Co., 
Cleveland, Ohio., manufacturing and 
dealing in automatic belt shifters. Capi- 
tal, $100,000. Incorporators: Ernest F. 
Bauer, L. E. Kingsbury, Marie M. Bauer, 
John G. Bauer and C. 8S. Merritt. 


The Merit-Al Devices Sellers Co., Cleve- 
land, Ohio; household advertising de- 
vices and novelties. Capital $25,000. In- 
corporators: A. A. Templin, L. J. Erthal, 
Edward E. Mraz, William F. Kees, Ed- 
ward Hahn. 

The Twin City Ice Co., Dennison, Ohio; 
ice. Capital $25,000. Incorporators: Rich- 
ard G. Fleming, William A. Floyd, Michael! 
Wood, John W. Hill, H. H. Host. 

Inland Clay Products Co., Chicago, IIl.; 
clay products. Capital 90,000. Incorpora- 
tors: Henry Burkholder, John A. Voor- 
hees, J. W. Ware, Jesse E. Roberts, 1109 
Title & Trust Bldg., Chicago, II. 


The Jenes Mfg. Co., Chicago, Ill., art 
brass products. Capital $10,000. Incor- 
porators: Harry B. Silverberg, H. J. Ros- 


enburg, I. B. Perlman, Perlman & Rosen- 
burg, 1212 Ashland Block, Chicago, Ill. 

The Linn McCabe Co., Martinsville, Ill., 
drinking fountains. Capital $100,000. In- 
corporators: J Linn, Martinsville, 
Ill 
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TRADE CATALOGS 


Fawcus Machine Co., Pittsburgh, Penn. 
Pamphlet. Herringbone gears.  Illus- 
trated, 8 pages, 6x9 inches. 

Arthur A. Crafts, 4 State St., Boston, 
Mass. Catalog. Diamond and carbon 
pointed tools. Illustrated, 3}x6 inches. 

J. T. Slocomb Co., Providence, R. I° 
Catalog No. 13. Micrometers, center 
drills, ete. Illustrated, 62 pages, 5x7} 
inches. 

Landis Machine Co., Waynesboro, Penn. 
Catalog No. 20, Pipe and nipple threading 
machinery. Illustrated, 22 pages, 6x9 
inches. 

R. D. Nuttall 
Catalog No. 10. 
gears and pinions. 
7x9 inches. 


Co., Pittsburgh, Penn 
Forged steel motor 
Illustrated, 36 pages, 


Charles H. Besly_ & Co., Chicago, Ill 
Treatise. ‘‘Besly’s Modern Disc Grind- 
ing Practice.’’ Lllustrated, 112 pages, 
6x9 inches. 

Vulcan Engineering Sales Co., Fisher 
Building, Chicago, lll. Circulars. Mum- 


ford jolt ramming machines, core bench 
jolt rammer. Illustrated. 


Curtis & Co. Mfg. Co., St. Louis, Mo. 
Catalog No. 61. Air compressors, air 
hoists, cranes, elevators, trolleys, sand 


blasts. LIlustrated, 72 pages, 6x9 inches. 

The Whitney Mfg. Co., Hartford, Conn. 
Catalogs. Chains, machine keys and 
cutters, hand milling machines, water 
tool grinder chucks, tapping device. 
Illustrated. 

Davis-Bournonville Co., 90 West St., 
New York. Folder No. 6. The Oxy- 
Acetylene Process in Locomotive Repair 
Work. Illustrated. Folder No.7. Oxy- 
Acetylene welding and cutting torches. 
Illustrated. 








BusINEss [TEM 


The Cincinnati Gear Co., Cincinnati, 
Ohio, has erected a new concrete plant, 
at 1825 to 1833 Reading Road, to be de- 
voted exclusively to gear cutting. The 
completion of the new plant will double 
the capacity. 





FoRTHCOMING MEETINGS 


The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York Net 4 . E. Collins, sec- 
retary, 29 West hirty-ninth St., New 
York City. 


American Society of Mechanical En- 
gineers. Monthly meeting first Tuesday. 
Calvin *, Rice, secretary, 9 West 
Thirty-ninth St, New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month, J. A. Brooks, sec- 
retary, Brown University, Providence, 


. 


New England Foundrymen’s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 


mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 


New England Building, Cleveland, Ohio. 


Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, 
Til. 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
Pier 45 North, Philadelphia, Penn. 


American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retavy, 216 Nassau St.. New York City. 
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WANTS 


25 cents per line for each inser- 
tion under “Men and Positions 
Wanted,” 50 cents per line under 
“ Miscellaneous.” No advertise- 
ments abbreviated. Copy should 
reach us not later than Friday noon 
for ensuing week’s issue. Answers 
addressed to our care, 505 Pearl 


St. New York, will be forwarded. 
No information given by us regard- 
ing any advertiser using box num- 


ber. Original letters of recom- 
mendations or other papers of value 
should not be inclosed to unknown 
pen freuen No advertising ac- 
cepted from any agency, association 
or individual charging a. fee for 
“registration,” or a commission on 
wages of successful applicants for 
positions. 





MEN WANTED 


Connecticut 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery 
in the line of mill work, wanted by a large 
machine concern. Give full particulars 
as to experience and salary expected. 
Box 8, Am. Mach. 


DESIGNER ON MACHINE TOOLS: 
First class man, one with experience on 
automatic screw machine work preferred 
A permanent position and"good prospects. 
State qualifications, experience and sal- 
ary wanted. Must furnish references as 
to character, etc. Would be with large 
manufacturer in one of the finest cities 
in New England. Box 971, Am. Mach. 


COREMAKER FOREMAN—A man cap- 
able of handling men and taking the re- 
sponsibility of getting out good cores ata 
reasonable cost of production. He must 
be experienced in cylinder and aluminum 
core work. A good opportunity for the 
right man in one of the best foundries in 


the East. Address with information con- 
sovaine past experience. Box 980, Am. 
Mach. 


SHOP MANAGER, must be an engineer 
with a great deal of experience in manu- 
facturing, and the most up-to-date meth- 
ods, and be perfectly familiar with shop 
system. We want only an energetic man 
with cdnsiderable experience if possible 
in steam engineering and refrigerating 
machinery line; also if possible with ex- 
perience in apparatus for brewers. Send 
references, and state age and salary ex- 

ected. e want only a high class man. 

ox 947, Am. Mach. 


FOREMAN for annealing Gepartmens 
employing about twelve men. pplicant 
must understand hardening and temper- 
ing forging dies, case hardening, carbon- 
izing, lead and cyanide hardening, heat- 
treating, etc. Must also be familiar 
with the use of pyrometers and similar 
instruments. A good opening for first 
class man who is a hustler. Address, 
stating age, experience, wages expected, 
references, etc. Box 40, Am. Mach. 


Illinois 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work; 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Ill. 


MACHINERY SALESMAN for Chicago 
territory, man between 25 to 40 years of 
age, having some mechanical knowledge. 
Must have traveled selling machinery. 
Box 34, Am. Mach. 


THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Chicago. 
David Bradley Mfg. Works, Bradley, Il. 


DESIGNER AND DRAFTSMAN, first- 
class, for hydraulic presses and pumps. 
Good opportunity for advancement. Lo- 
cation northern Illinois. Give experi- 
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ence, past employers, salary, etc. Box 


4, Am. Mach, 
Massachusetts 


MACHINIST with experience on tool 
work and modern methods of reducing 
cost of production. Address, stating age, 
Eoserence and pay required. Box 973, Am. 
Mach. 


SUPERINTENDENT—Opportunity for 
a man thoroughly competent to take en- 
tire charge of machine shop or the man- 
ufacture of standard lines of metal 
goods. Box 47, Am. Machinist. 


Michigan 


OPERATORS—We are frequently need- 
ing good operators for turrets and gear 
cutters, principally Jones & Lamson and 
Gleason, and invite applications. Frost 
Gear & Machine Co., Jackson, Mich. 


OPERATOR on Gridley, multiple spin- 
dle automatics, must be A-1, give refer- 
ences and state age, experience, salary 
expected and when available. Address 
Jeffrey-Dewitt Company, Detroit, Mich. 


ASSISTANT SUPERINTENDENT, pro- 
duction man, suited especially to push 
production in plant making a pe ma- 
chinery and other moderately eavy 
work. Give references, state salary and 
experience. Box 29, Am. Mach. 


New England States 


TOOLMAKERS, two, experienced, are 
wanted by machine tool concern in New 
England. Must be quick workers who 
know their business. Experimental jig 
and gauge work. State age, where em- 
preyed and wage required. Box 15, Am. 

ach. 


New Hampshire 


EXPERIENCED lathe, Po shapen 
bench and floor hands. pply Sullivar, 
Machinery Company, Claremont, N. H. 


New Jersey 


TOOL MAKERS, first class. 
Am. Mach. 


MACHINISTS—A few high-grade ma- 
chinists and tool makers familiar with 
ig, fixture and gage work, by a concern 
uilding special machinery; state age, 
where previously employed and wages. 
Box 46, Am. Machinist. 


Box 38, 


New York 


OPERATORS, Gridley, first class. 
King Sewing Machine Co., Buffalo, N. Y. 


FOREMAN BOILERMAKER, familiar 
with construction and repairs of locomo- 
tive boilers, and able to supervise layin 
out of same. Must be a good handler o 


men, and strictly sober. Box 3, Am. 
Mach. 

STENOGRAPHER, first class, young 
man having experience steel and ma- 


chinery line desiring opportunity to ad- 
vance into more responsible osition. 
State age, experience and salary ex- 
pected. ‘‘Oppidum,’’ Am. Mach. 


MACHINE OPERATORS, hand screw, 
milling machine hands and boring ma- 


chine Bullard operators. First class 
o°y- Steady one oyment to good men. 
F. I. A. T., Poughkeepsie, N. Y. 


FOREMAN, drill press and bench as- 
sembly, first-class — automatic 
operator, competent press room foreman, 
tool inspector, work inspector, all on in- 
tricate work; state experience, references 
and wages desired. Address Standard, 
care of Am. Mach. 


ASSISTANT FOREMAN in moderate 
size shop building a line of miscellaneous 
machinery; require the services of an 
experienced and capable workman who 
can follow up and produce work at the 
least expense; steady position for the 
right man;-give full partieulars as to 
age, experience, and salary expected. 
Pox 48, Am. Machinist. 


PHOTOGRAPHER - DRAFTSMAN — A 
large manufacturing company in St. 
Louis wants an experienced photograph- 
er, thoroughly familiar with machinery 
subjects and who is also a mechanical 
draftsman; permanent position: salary, 
$75 per month with opportunity for ad- 
Peeectaenn. Address P. O. Box 824, New 

ork. 
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Ohio 


DIE MAKERS, also metal workers 
first-class. Apply, stating age, experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 


GENERAL SUPERINTENDENT, with 
progressive ideas in the handling of men, 
shop costs and general efficiency prob- 


lems; must be familiar with the build- 
ing of high-grade woodworking and iron 
tools. Box 45, Am. Machinist. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and spatal pastera- 


makers, brass polishers, buffers, finishers, 
millwrights, ammermen and_ bilack- 
smiths, who wish to increase their op- 


portunities, to register with the free em- 
proyment department of the National 
fetal Trades Association, New England 
Building, Cleveland, Ohio. 


Oklahoma 


FOREMAN for a modern machine shop, 
manufacturing gas engines, oil well sup- 
plies, etc.; state age, experience, wages 
wanted, and ive references. Address 
McEwen Co., ulsa, Okla. 

FOUNDRY FOREMAN by a manufac- 
turer of gas engines; one who is upto- 
date in machine work; state age, experi- 
ence, and wages wanted. Address Mc- 
Ewen Co., Tulsa, Okla. 


Pennsylvania 


TOOL DESIGNER, familiar with the 
design of drop-forging dies. Apply West- 
inghouse Electric & er Co., employ- 
ment department, East Pittsburgh, Penn. 

CHIEF DRAFTSMAN of good designing 
ability. A first-class man with wide 
experience covering hoisting engines 
and general machinery, boiler and steam 
—. Prefer a man with college educa- 
ion and of good executive ability. Good 
In replying 


salary to a first-class man. 
1 par- 


state experience and age, giving fu 
ticulars. Box 14, Am. Mach. 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and componing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention Shis paper. Lanston 
Monotype Machine Co., Philadelphia. 


.TOOL AND DIE MAKERS—We can 
offer steady work at satisfactory wages 
to a few more good tool and die makers, 
surface grinders and general machinists; 
the very best of working conditions pre- 
vail. Apply Taft-Peirce Mfg. Co., Woon- 
socket, Rhode Island. 

TOOL DESIGNERS—Several A-1, who 
have had long experience in the design- 
ing and drawing of high class jigs and 
fixtures, for the economical and inter- 


changeable production of duplicate parts 
for automobiles, motor cycles, sewing 
machines, adding machines, etc.; no 


eg draftsmen need apply. Apply 
aft-Peirce Mfg. Co., Woonsocket, R. I. 


West Virginia 


EXPERIENCED MAN, capable of tak- 
ing char~e of machine shop with large 
menufacturing company in sheet metal 
and tinware business; one experienced 
in die making and automatic machinery; 
state present position, experience, salary 
and references. Address “Tin Ware,” 
care of Am. Machinist. 


Wisconsin 


DESIGNERS, jig and tool, 
class. Box 36, Am. Mach. 

MEN WANTED—Because of the rapid 
growth in our business we are con- 
stantly on the lookout for keen, able and 
practical men in the various. depart- 
ments of our works; for men above the 
average such positions offer splendid 
cpvportunities; in addition to our assem- 
bling rooms we ones our own ma- 
chine shops, drop-forge plant, foundries 
and body works and invite correspond- 
ence from men whose oxporeenee con- 
vinces them that their ability is above 
the ordinary; one-third of our present 
employees have been with the manage- 
ment of this company from eight to 
26 vears. Address factorv manager. the 
Thomas B. Jeffery Co., Kenosha, Wis. 


two first 
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SUPERINTENDENT IMMEDIATELY 
TO GERMANY—Large factory in Ger- 
menr—nerns small electric motors up 
to 1 hp. wants an expert engineer at once 
to supetintenc the making of motors, 
Must be expert on efficient and economi- 
cal winding, and armature and commuta- 
tor preesemos in large quantities. Only 
critical expert with past record on large 
output to prove it, will be considered. 
State at once education, experience, past 
and present employment, age, when free 
to make new connection and salary de- 
sired. Box 10, Am. 
Mach. 


Send photograph. 








Positions WANTED 


EFFICIENCY MAN with a broad ex- 
erience on the design of special machine 
ools, presses, dies, jigs and fixtures; 
university education and shop training; 
would expect about $150 per month. Box 
44, Am. achinist. 

ASSISTANT SUPERINTENDENT, by a 
tool designer of thorough shop experi- 
ence and executive ability; accustomed 
to small interchangeable work and fa- 
miliar with scientific management. Box 

, Am. Machinist. 

ASSISTANT SUPERINTENDENT or 
foreman, by young man 28 years of age at 
present employed designing special ma- 
chinery and tools but wishes to make a 
change. Have had 5 years shop and 
5 years drawing room experience in de- 
signing automatic machinery, jigs, dies, 
and fixtures. Box 11, Am. Mach. 
“MANAGER OR SUPERINTENDENT 
—Mechanical engineer with splendid 
practical shop and commercial experi- 
ence, expert in the Epase-caee manufac- 
ture of interchangeable machinery and 
parts. Resourceful in design and meth- 
ods for reducing costs and increasing pro- 
duction. Good organizer and system 
man with excellent executive ability. 
Splendid record and references, at present 
engaged but for good reasons desire 
change; any location. Box 33, Am. Mach. 


Massachusetts 


PLANER HAND—By a young Ameri- 
can of ten years’ experience as a planer 
hand, a position with a view to advance- 
ment; opportunity rather than wages 
first consideration. Box 49, Am. Mach. 

MANAGER SUPERINTENDENT, 20 
years practical, technical, and business ex- 

erience. Manufacturer of steam, hy- 

raulic, pneumatic, gas motors and ma- 
chine tools, gasoline and electric, pleasure 
and commercial automobiles. Age 42 
years exceptional vitality and energy, 
pleasing forceful personality, good char- 
acter, temperate habits, married. An 
organizer, systematizer, and production 
engineer, at present engaged, desires a 
change, any locality. Box 7, Am. Mach. 


New Jersey 


FOREMAN, tool room, inspection, or 
manufacturing; wide experience; sys- 
tematic, producer of results. Box 42, 
Am. Machinist. 

TOOL DESIGNER, 32, German gradu- 
ate, with broad experience on jigs, fix- 
tures, dies and special machinery for 
the manufacture of interchangeable 
parts desires position. .Box 41, Am. Mach. 


DESIGNER, 28, technical education, 
ten years’ experience in shop and draft- 
ing room, on jigs, fixtures and special 
machinery, desires responsible position 
either in shop or drafting room. Box 
52, Am. Machinist. 


FACTORY MANAGER, good mechanic, 
capable of designing equipment, install- 
ing system, standardizing product, and 
getting high quality and low cost pro- 


duction; good record along these lines 
in important positions. Box 931, Am. Ma. 
New York 
TOOL MAKER, first-class, jigs and 
fixtures, dies and special machinery: 
some ability at designing. Box 51, Am. 
Machinist. 


TOOL AND DIE MAKER; first-class 
lathe and bench hand; age 37; quick 
worker; used to very close work: Al 
references. Box 50, Am. Machinist. 

SUPERINTENDENT familiar with mo- 
dern methods now employed by a large 
manufacturing company, desires to cor- 
respond with firm requiring a high grade 
man. Box 32, Am. ach. 
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YOUNG MAN,22 years, desires position, 
3 years machine shop practice and 3 years 
at mechanical drafting; mechanical engi- 
neering training at Cooper Union night 
school. Box 37, Am. Mach. 

FOREMAN OR ASSISTANT SUPER- 
INTEN DENT—Young man wishes oppor- 
tunity with live concern manufacturing 
gas or gasoline engines; any or all de- 
partments; broad and valuable experi- 
ence covering fourteen years. New York 
or vicinity. ox 31, Am. Maoh. 

MECHANICAL ENGINEER, 35, techni- 
cal education, ten years’ shop, drawing 
room and office experience in design and 
manufacture of interchangeable parts, 
gzood personality, reliable, initiative, de- 
sires sales or engineering position; ref- 


erences. Box 27, Am. Machinist. 
WHAT opening have you for a well 
educated man, possessing exceptional 


executive ability and good personality? 
Manager one concern seven years, of 


automobile company, and other high 
class positions; one who knows his busi- 
ness and van make good. Box 903, Am 


Machinist. 

DESIGNING ENGINEER, graduate, age 
34, expert at developing new automatic 
and special machinery for the market at 
low _ cost or to increase your own shop 
production, also on experimental work, 
fine apparatus, etc.; very successful on 
inventive, original design and producing 


results. Box 997, Am. Machinist. 
Ohio 
ASSISTANT SUPERINTENDENT or 


tool or machine me foreman, or in- 
structor for some technical high school: 
best of reference. Box 20, Am. Mach. 


Pennsylvania 


SALESMAN, business man, mechanic, 
would represent manufacturing concern 
in Pittsburgh district. Address L., 619 
Ferguson Bldg., Pittsburgh, Penn. 

GENERAL FOREMAN or assistant 
superintendent, age 32, desires change; 
Al_ mechanic; understands piece work 
and can install systems, engines, electri- 
cal, or general machinery gears. Box 43, 
Am. Machinist. 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 

Gas-saving brazing forges. Send for 
circulars. J. L. Lucas, Bridgeport, Conn. 

Boston Pressed Metal Co., 154 Nassau 
St.. New York, for stampings from all 
metals. 

Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am 
Machinist. 

Machinery to build by contract wanted. 
Low prices. Interstate Machinery Com- 
Pany, Troy, N. Y. 

Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 
Box 267, Am. Machinist. 

For Sale, cheap, two (2) 5A- Potter & 
Johnston automatics with standard 
equipment of tools. Box 35, Am. Mach. 

For Sale, No. O B & 8S auto screw ma- 
chine with full set of tools and attach- 
ments, capacity i”. Box 39, Am. Mach. 


For Sale—44-in. gap lathe, or will ex- 
change for a 24- or 26-in. back-geared 
drill press; no dealers. William Heydt, 
421 Canal St., New York City. 


etc 


For Sale, on account of henge equip- 
ment, we have for sale several thousand 
“x14” standard carriage bolts. Price 


5c. per hundred. Stewart & Clark Mfg. 
Co., 1848 Diversey Blvd., Chicago. 

Concern in business near Philadelphia 
since 1888, now employing 200 men in the 
manufacture of high class specialties 
needs $50,000 to $100,000 additional capital. 
Good position open to man with business 
experience and not afraid of work. Box 
30, Am. Mach. 


Machine tools and small tools—Alfred 
Herbert, Ltd., Coventry, having an ex- 
tensive organization and-a large staff of 
salesmen especially engaged on machine 
tools and small tools in Great Britain, 
France, Germany, Italy, Switzerland, Bel- 
gzium, India and Japan, are open to han- 
dle good agencies of all kinds and invite 
correspondence with manufacturers, 
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Talks With Our 


Only occasionally, when we 
stop to think, do we realize 
what a lot of genuine fun we 
can get out of our work. 


Of course every one can read- 
ily see the pleasure artists of 
all kinds take in their pur- 
suits—the pleasure a painter 
gets from his picture, the 
sculptor from his statue, the 
composer when the band 
crashes out the stirring music 
that is the fruit of his toil. 


But what we are more directly 
concerned with right here is 
the pleasure the every day 
man-can get out of his work— 
the farmer from tilling the 
soil, the business man in clos- 
ing a deal, you—in keeping 
your shops working at top- 
notch efficiency. 


When the philosopher said, 
“So much as you put into 
your work so much it will 
return you,’ he was not try- 
ing to put a lot of meaningless 
high brow stuff over on us. 


Any man who has done a 
day’s honest work knows the 
remarkable simplicity and the 
vital truth of that saying. 


The better you do your work, 
the better you like it—the 
better satisfied you are with 
your position and with your- 
self. 


By The Sales Manager 


Doing our work with interest, 
working heartily, cheerfully, 
steadfastly and giving it the 
best that is in us robs our toil 
of a great deal of the labori- 
ousness it may contain. 


There is also a very practical 
side to this question. Take 
your own work. 


If a man has but little interest 
in it, if he does only what is 
absolutely required of him 
and no more, if he “holds 
down” his job and that is 
about all, it’s a foregone con- 
clusion that he can’t advance 
very rapidly nor far. 


On the other hand, if he be 
alert to seize every chance 
for improving his plant, for 
adding to its efficiency in 
some particular, for eliminat- 
ing any error that causes 
waste, a certainty it is the 
man higher up will notice it. 


The employer who sees his 
men taking pleasure in their 
work will be far more ready 
to grant increased salaries 
than would the employer who 
sees his men do their work 
merely as a matter of duty. 


Advertising has directly 
helped many a man to 
strengthen his position, to 
qualify himself for advance- 
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Readers 


ment and to increase his in- 
terest in his job. 


If you see an article adver- 
tised and know that it can 
improve your working con- 
ditions, if you root for its in- 
stallation, and finally see it 
on duty at your shop giving 
the kind of service you ex- 
pected, you'll get the same 
kind of pleasure out of the 
experience that any good 
workman, no matter what his 
work, gets out of a job well 
done. 


That is one reason why it 
pays to keep in constant 
touch with the advertising 
pages of the American Ma- 
chinist. Here are advertised 
devices and appliances de- 
signed solely for the purpose 
of cutting down the cost of 
operating the shop and in- 
creasing its efficiency. 


These pages, rightly used, 
offer you an opportunity to 
improve your plant, to ad- 
vance in your profession and 
to add vastly to the pleasure 
you can get out of your work. 


Get the habit of studying 
them every week and you'll 
soon appreciate the truth of 
this. 


Only reliable products can be 
continuously advertised. 
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The Grant Automatic Screw Machine 


The automatic screw machine shown 
in the engravings, the design of John 
J. Grant, is manufactured by the 
Flanders Manufacturing Co., Pontiac, 
Mich., and contains numerous features 
of novelty and interest. It is of the 
multiple-spindle type, having four 
spindles, all of which are at rest 
during noncutting movements of the ma- 
chine. While these spindles are fitted 
with the usual type of spring collet, the 
stock is fed through without the inter- 
vention of feed sleeves or shells. 

There are six changes of feed for the 
cutting movements obtained through the 
medium of a simple gear box, and the 
cams on the machine never - require 
changing to suit the different diameters 
and lengths of work. There is a con- 
stant rate of speed for the return move- 
ments, for feeding the stock and for the 
forward movements of the turret, re- 
gardless of the cutting speed. This con- 
stant-speed drive is taken from the same 
countershaft as the drive for the 
spindles; these latter, however, have three 
rates of speed, which may be increased 
to six by transposing the pulleys on the 
countershaft and machine. 

The countershaft is of the gear-box 





Editorial Correspondence 








A four-spindle machine ea 
novel features, including a stock 
feed without feed chucks; a sys- 
tem of cams whereby the cams 
do not require changing for dif- 
ferent jobs: a gear box giving six 
changes of speed to the camshaft. 








A constant-speed drive is employ- 
ed for the operation of the ma- 
chine during idle or noncutting 
movements. 








——— 
—————— 








arrangement, the belts have no twist in 
them. 

The genera! views in Figs. 1, 2 and 3 
give a good idea of the machine as a 
whole, and the others illustrate various 
details of importance, such as the spindle 
construction, the cross-slide mechanism 
and the turret lock-bolt. 


THE SPINDLE DRIVE 


In Figs. 1, 2 and 3 the spindle-driving 
pulley is represented at A, and the shaft 


gear, as it has bushings on either side of 
the internal teeth bored out to the diame- 
ter of the pitch line of the internal gear 
and fitting on the outside of rings of the 
same diameter as the pitch diameter of 
the four pinions on the spindles. 

These rings form a roller bearing, al- 
lowing the large floating gear ring B 
to revolve at any speed required without 
heating, slip or wear. As the pinion on 
the driving shaft ergages with this float- 
ing gear at the rear of the turret head, 
the shaft is out of the way of the taols 
and spindles; increased space for both 
tools and chips is thus secured. 

The construction of the spindle boxes 
will be noted in Fig. 5. The spindles 
are hardened and ground, and run in 
bronze boxes tapered externally and 
split, and provided with adjusting nuts to 
compensate for wear. The boxes are fitted 
into cast-iron bushings, which are of cyl- 
indrical form externally, and snugly fitted 
into seats bored into the turret head or 
cylinder C. 

The spring collet and closer, as illus- 
trated, are of the conventional type; the 
stock feed, however, is not secured by 
means of feed tube and finger, but by the 
spring jaws D, Fig. 2, which are carried 
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type. The driving shaft is parallel with 
the main-line shaft and carries the pul- 
ley driving the constant speed for all 
idle cutting movements. The lower shaft 
in the box of the countershaft is driven 
by spiral gears, allowing this shaft to be 
at the proper angle to correspond with 
the machine as set on the floor. By this 


which it actuates extends behind the tur- 
ret head and drives a spur pinion which 
engages with a gear by which the four 
spindles are operated. This gear is seen 
at B, in Figs. 2, 4 and 5, and, as indi- 
cated in the latter view, it is in the form 
of a ring having both external and in- 
ternal teeth. It is known as a floating 


THE GRANT MULTIPLE SPINDLE AUTOMATIC SCREW MACHINE 


on a vertical slide E, which is lifted at 
the proper instant to allow the jaws to 
close on the bar of material and feed it 
forward against the stop F, which occu- 
pies an intermediate position between the 
two lower tools. 

The cam for this feeding movement is 
carried at G, and has a fixed throw, the 
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feed jaws simply slipping when the bar 
of stock contacts with the end of the 
stop. The turret-indexing movement 
which accompanies the stock-feeding ac- 
tion will be referred to later. 


THE Feep Drive 


The main camshaft for feeding the 
turret head with its spindles to the tools, 
for actuating the cross-slides, etc., is 
shown at G’, Fig. 2. The worm gear and 
worm for driving this shaft are shown at 
the right in Fig. 2, and in the end view, 
Fig. 3. The worm is driven by bevel 
gears from the gear box H, the internal 
mechanism of which is shown in Fig. 
6. As already stated, this box gives 
six rates of speed for the feed drive. 
It also gives a constant rapid rate 
of speed for the indexing and non- 
cutting movements of the turret. 

The power for the feed for the cutting 
movements is transmitted through spiral 
gears from the driving pulley A, Fig. 2, 
and its shaft to a vertical shaft J, Fig. 6, 
which in turn drives, through spiral, spur 
and worm gearing, the bevel-gear shaft 
J, from which the worm for the main 
camshaft is actuated. The spur gears 
through which the speed changes are ob- 
tained are clearly shown in position in 
the box, Fig. 6, and the push rods by 
which the gears are slid into engagement 
in making the changes will be seen pro- 
jecting at K and L, from the end of the 
box. 

The rod K has three positions, and 
when slid from one to another, to adjust 
the sliding gear, gives three changes of 
speed to the worm gear M, on the shaft 
J. These rates are increased to six by 
the action of the. rod L, which passes 
through the hollow rod K and controls 
the sliding gears at the’ other end of the 
box. 

The constant speed for noncutting 
movements is transmitted from the pulley 
O, Figs. 2 and 3, to the vertical shaft N, 
Fig. 6, which carries at its lower end 
a spiral gear engaging with a similar gear 
on the shaft J in the gear box. This 
spiral gear and the worm gear M for 
the regular drive, are loose on the shaft 
with a clutch member between them, and 
the clutch is automatically thrown from 
one to the other at predetermined inter- 
vals, either to bring the cutting feed into 
action or to throw in the rapid motion for 
the idle movements between cuts. 

The shift rod for the clutch is shown at 
P, Fig. 6, and the lever and cams by 
which it is automatically controlled will 
be seen at R, R’, in Fig. 3. The clutch 
may also be controlled by hand when 
setting up for operation or for stopping 
the feed drive at any time, by means 
of a knob at the front of the machine. 

The main camshaft may also be turned 
by hand in setting up by means of a 
crank handle on a sprocket wheel at the 
front, this sprocket having a chain con- 
nection with a similar sprocket on the 
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FRONT AND END ELEVATIONS OF AUTOMATIC SCREW MACHINE 
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Fic. 4. Turret HEAD AND SPINDLES 


wormshaft, which drives the wormwheel 
and the main camshaft. The clutch at the 
rear is, of course, set at the neutral point 
when the camshaft is to be operated by 
hand. 


THE TURRET CAMS 


The cam for feeding the turret and its 
spindles is carried at Q, Fig. 2; the cam 
for withdrawing the locking bolt S is 
shown at S’; the cam for lifting the feed 
jaws D will be noticed at 7. The tur- 
ret cylinder with its spindles is indexed 
by means of the spur gear U, Figs. 2 
and 4, which is engaged by a pinion 
mounted freely on the driving shaft be- 
hind the turret head. At the side of the 
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pinion there is a sprocket gear which is 
connected by chain with another sprocket 
V, Fig. 2, carried by a disk friction 
clutch on the constant-speed shaft W 
oelow. The friction disks are only en- 
gaged the fraction of a second and are 
drawn apart by the forward movement of 
the turret. 

Although the shaft is running continu- 
ously, the friction clutch allows the 
sprocket to remain at rest except when 
the turret lock-bolt is withdrawn and 
the turret released; the friction then 
drives the sprockets and the turret is 
rapidly indexed. 

It should be noted here that the lock- 
bolt S, Fig. 2, does not take the shock of 
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bringing the turret to rest. Instead 
there is a disk (not shown) with a 
shoulder on the periphery, which rotates 
in unison with the turret and which 
comes in contact with the end of a cam- 
controlled lever in order to stop at an 
exact point and bring the turret to rest 
with the lock-bolt seat directly oppo- 
site the bolt end. The instant the 
turret is thus halted at its working sta- 
tion the lock-bolt drops into place with- 
out shock. 

In order to stop each spindle momen- 
tarily opposite the stock stop (which oc- 
cupies an intermediate position between 
the lower two tools) the revolving 
shouldered disk referred to above strikes 
first against its stop lever when the 
turret has been rotated only half way 
toward its next station. Here the turret 
dwells just long enough for the stock 
feed jaws at the rear to force the stock 
against the stop F, and then completes 
its full indexing movement and is se- 
cured by its lock-bolt as described above. 

At the same time that the turret is 
indexed, the shaft X, operated by the 
sprocket and the spur pinion for ro- 
tating the turret, indexes the stock rest 
and outboard support. 

As represented in Fig. 1, the turret 
lock-bolt enters its seat at a point op- 
posite the lower spindle. The form of 
this bolt is seen in Fig. 7. The lever at 
the side provides a convenient means of 
withdrawing the bolt by hand, and an 
open block on the chain at the front can 
be dropped into place behind the outer 
collar on the bolt to keep it disengaged 
as long as desired while setting-up opera- 
tions are being attended to. 


THE TOOL EQUIPMENT 


The tools are carried in the fixed head 
with rigid binders, and in suitable posts 
on the cross-slides. The machine is 
shown fitted up with tapping and thread- 
ing spindles, but when not required both 
tap and die spindles may be removed and 
other tools substituted. 

When both spindles are in use the 
work is tapped in the third position and 


as 























® ho = 
=) uw wy 
Fic. 6. END AND FRONT ViEW OF CEAR Box 








798 


threaded externally in the fourth. Both 
spindles are driven in the same direction 
as the work spindle but at different 
speeds while running on the thread, giv- 
ing a slow speed for threading. A re- 
versing motion is used on the tapping 
spindle to withdraw the tap. In the 
case of the die spindle, an opening die 
is used, making it unnecessary to re- 
verse the spindle. 

The die spindle is shown at Y, Fig. 2, 
and the tapping spindle at Z. The 
former has a compression spring at the 
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sity of changing cams when different 
leads are required. 


THE CROSS-SLIDE MECHANISM 


The crossfeed cams for operating the 
cross-slides are also of an adjustable 
type, as will be observed upon inspec- 
tion of Fig. 8. The cross-slides are cast 
integral with the spindle head and, of 
course, move with it. The cams moving 
the cross-slides travel with the head. 

The two cross-slides are fitted in sub- 
stantial guides in the bed and are in- 











7. Turret Lock BOLT 


FIG. 
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dependently adjustable to 0.0005 in. by 
means of a worm with micrometer dial 
on the outer end of the worm spindle. 
The threads of the worm engage with 
teeth formed in the upper. end of the 
cam lever, and in-and-out adjustment is 
secured by simply turning the worm in 
the proper direction. The method of 
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rear to start the die gently onto the work. 
The tapping spindle has a longer spring 
to hold it back with its driving pins in 
contact with the pins on the driving 
gear. The tap and die cams are made 
adjustable to accommodate different 
thread pitches and obviate the neces- 


8. CROSS-SLIDES AND CAMS 


taking up the thrust of the worm and 
eliminating end shake is shown clearly in 
Fig. 8. 

This view also illustrates a device for 
preventing the slide from being adjusted 
so far in either direction as to cause the 
end of the cam lever to bind and break. 
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Referring to Fig. 8, a small threaded 
shoe will be observed at A resting upon 
the top of the adjusting worm. This shoe 
slides in a longitudinal recess in the 
cross-slide casting, which recess is of 
sufficient length to allow the shoe a total 
travel of % in. This then limits the ad- 
justment of the cross-slide in relation to 
the top of the cam lever to a total dis- 
tance of ™% in., which, of course, is 
ample for all cases, as the principal ad- 
justment of the cutting tool to the work 
is obtained by sliding the tool in its 
holder. 

The stopscrew for the forward move- 
ment of the slide is located at B and the 
compression spring for returning it after 
each forward movement, at C. The sub- 
stantial design of the cross-slides and 
tool blocks is well s own. 

The method of gibbing the cross-slides 
is best shown in Fig. 2. As the slides 
are carried at the end of the turret head 
casting and, therefore, travel laterally 
with the head as it carries the work to 
and from the tools, it is obvious that the 
cam disk for operating the cross-slide 
levers must also travel along the main 
camshaft. 

In Fig. 2 the cam disk as represented 
at a is feathered to the shaft and pro- 
vided with a flanged hub which is par- 
tially inclosed by a yoke b extending 
down from the underside of the turret 
head. Similarly, the cam plate ec for 
controlling the slide d, which operates 
the chuck-opening-and-closing mechan- 
ism, is feathered to the mainshaft and 
traversed to and fro by a yoke e under 
the rear end of the turret head. 

The elevation in Fig. 2 shows other 
features of interest, such as the method 
of carrying the bed on a_ three-point 
bearing, the arrangement of the oil pump 
and lubricating pipes, the application of 
ball-thrust bearings, etc. Ball bearings 
are also shown for all important thrusts 
in the gear box in Fig. 6. The machine il- 
lustrated takes stock through the spindles 
up to 7 in. in diameter and has a feed- 
ing capacity of 3 in.; the length that 
can be turned is 2% inches. 





The value of the organs, pianos and 
material therefor produced in the United 
States in 1909 was $89,789,544, an in- 
crease of 118.9 per cent. over 1899, when 
the total was $41,024,244. The value of 
the production of the different instru- 
ments in the two years mentioned was as 
follows: Pianos, 1899, $27,002,852, and 
1909, $59,501,225; player attachments 
made separate from pianos, 1899, $607,- 
873, and 1909, $1,474,630; organs, 1899, 
$5,217,261, and 1909, $5,309,016. The 
value of the phonographs, records, blanks, 
etc., produced in 1899 was $2,246,274, and 
in 1909, it was $11,725,996. The largest 
exports of American pianos go to Eng- 
land, with Canada second, though most 
of those invoiced to English ports are 
destined for other parts of the world. 
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The Manufacture of Chains 


Chain making seems to the ordinary 
observer to be such a simple matter that 
it is counted by many to be a thread- 
bare subject. But the factors entering 
into the production of chain are more im- 
portant than is generally supposed. We 
made a larger chain and in some ways a 
better one 135 years ago in this country 
than we have since produced. This was 
the chain that kept British ships from 
ascending the Hudson River. It had links 
of 3%-in. square iron and the welding 
was well done. The least progress has 
been made in the manufacture of welded 
chains in sizes of 1% in. and upward. 

We are making cable chains for ships 
just about as they did 100 years ago, at 
which time chains came into use for this 
purpose. As to nomenclature; chain is 
made of rods yy in. greater in diameter 
than the nominal size, and in the large 
sizes ys in. larger. Hence, say %-in. 
chain is made of 44 in. round, and if this 
extra on the size is not wanted then it is 
called 3 in. “exact.” In sizes under 14 
in. the die-made chain has been, and is, 
gradually encroaching on the hand-made 
article. 

In this article I am dealing with chain, 
% in. and upward in size, because the 
improvements I shall describe apply more 
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extreme conservatism of chain-making 
workmen. To handle big chain and man- 
ipulate the links while welding, requires 
men well skilled in the work. Hence if 
these men refuse to accept new methods 
the manufacturer is blocked. Theonly way 
under existing conditions would seem to 
be to start with methods depending less 
on hand work, and with new men who 
could and would fall in heartily with the 
new methods, unless the present chain 
workmen can be induced to fall into line. 

One change, that of substituting power 
for hand welding, of large chains has 
been prevented in part by this feeling, 
and in part by a lack of proper prepara- 
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Fics. 1 AND 2. Two TYPES OF TWISTED OR BENT LINKS 


aptly to this. I do not take up sprocket 
chains or other special chains, as I wish 
to make clear the importance of improv- 
ing the welded chains which constitute 
almost the whole volume of chain, espe- 
cially above 4 in. Below x in. we could 
almost do away with welded chains. 

As to the larger sizes, I believe that we 
shall continue to use welded chains_be- 
cause of what I consider the inherent 
difficulties of producing these chains with- 
out welding. There are no perfect welds 
and the condition of the metal where 
welded is not as good as at other points. 
If practically good welds are made and 
the section of the link at, and imme- 
diately next to, the weld is made a little 
larger instead of smaller, then welded 
chains are dependable as well as lower 
priced. 


EXISTING PREJUDICE 


The reason we have not improved in 
methods as we should is because of the 


tion of the lap ends for welding. It is 
impossible to make good welds without 
sufficient force in the blows, because 
blows that are too light will not take ef- 
fect at the center of the link section, and 
because heavy blows are needed at the 
start to quickly expel the slag in order to 
effect a good weld. 

If slag is allowed to get below a cer- 
tain temperature it cannot be thrown out, 
and where it is between the laps no weld- 
ing can be done. Quite recently a link 
parted in a 3-in. chain showing slag 
separating a large proportion of the sur- 
faces of the laps. A close examination 
or test of chain made under blows that 
are too light would show many links in 
this condition no matter how perfectly 
they might have been heated. 


PROPER HEATING 


Admitting as I do not, that hand 
work on large chain is desirable, the 
present method of heating the links 
for welding is highly objectionable. 
This is to place the link in a fire 
having a temperature very much higher 
than is needed for welding. This re- 
sults in overheating the outside of the 
link before the central portion can be 
brought to the right temperature. 

Chain-making workmen, generally, re- 
fuse to use a properly constructed fur- 
nace. The fact is entirely clear that the 
temperature into which the link is put 
should not be above the correct one 
needed for welding. The temperature for 
iron may be as much as 2400 deg. F,_ 
and for chain steel 2000 to 2200 deg. F. 
This temperature, however, would ruin 
high-carbon steel. 

As in many other lines, after efforts 
im various directions, we come back for 
general use to the plain forms of welded 





Fic. 3. WinpING MACHINE-MADE LINKS 
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links used at first. Bear in mind that 
there are methods besides welding which 
are suited for making chain for special 
uses. For instance, weldless chains in 
sizes up to % in. or so, are far superior in 
uniform strength to welded chains. True, 
the form of these weldless links pre- 
cludes their use at present for some pur- 
poses, so that '4-in. and ,%-in. welded 
chain is still made. 

Welded %-in. chain is now rarely 
made, while 30 years ago it was much 
used. Figs. | and 2 are examples of 
weldless or wire-wound chains, of which 
there are many designs. These are fully 


twice as strong as welded chains of the 





c 





Am. Macuimist 











Fic. LINK AS CUT FROM THE COIL 
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THE 


small sizes and comparatively stronger 
in the very small sizes. For instance, i%- 
in. welded chain has a breaking strength 
of 1600 lb., while No. 5/0 of Fig. 2 has 
a breaking strength of 3250 lb. These 
figures are still more striking when it is 
noted that i;-in. chain is made of ss-in. 


round and that No. 5/0 is a little less than 
inch. 





CHAIN MATERIAI 


As to the quality of material, we use a 
much higher grade of iron in the cable 
chain for our warships than is used in 
cables for foreign ships. This is shown 
by tests and by the prices. Our cables 
cost 9c. to 10c. per Ib:, whereas English 


cable chains are laid down here at 4%: 


to 5'2c. per pound. 

The iron used in our war-vessel chains 
is the very best. It costs from 3% to 
4c. per lb., whereas ordinary chain 
iron can be had for $1.65 per 100 Ib. 
There is, therefore, nothing to be de- 
sired in the way of quality, but there is 
much needed in the way of making the 
chain, 

For the present purpose, by iron is 
meant a fibrous metal manufactured by 
puddling, rolling and rerolling; and steel 
means a metal manufactured by the bes- 
semer or open-hearth process, and mold- 
ed into ingots. Steel furthermore means 
a comparatively slagless product, and iron 
a product having slag intermixed in its 
structure. These definitions hold here ir- 


respective of the fact that there is some 
fine puddled, fibrous iron with a higher 
carbon content than may be found in 
Gen- 


some steel that is used in chain. 
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Fic. 4. 


erally, steel for chains is made as near 
“dead soft” as possible. 

Chain steel is weaker in some sizes 
than wrought iron. Its tensile strength 
runs as low as 45,000 Ib. per sq.in., in 
say l-in. round, and does not generally 
run over 52,000 Ib. per sq.in. in the light 
sizes. Its elastic limit is about half that 
of its ultimate strength, and the elonga- 
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CUTTING THE LINK BLANKS 


tion is very high. Its carbon content is 
0.10 or under, though it is commercially 
impossible to get much below 0.10 in car- 
bon. It is made soft, because too many 
links would be spoiled in the rapid heat- 
ing. if made of harder, and therefore 
stronger steel. Links of light chain. are 
welded at rate of 500 or more per hour, 
and there is no time to “nurse” heats. 









Fic. 6. MAKING ¥s-INCH DIE-MADE CHAIN 
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Chain iron has an _ ultimate tensile 
strength of 46,000 to 48,000 Ib. per sq.in., 
an elastic limit of 23,000 to 25,000 Ib. 
per sq.in., and an elongation of 25 per 
cent. in 8 in. An extra fine chain iron 
has an ultimate strength of 48,000 to 
52,000 Ib. per sq.in.; an elongation of 30 
per cent. in 8 in., and an elastic limit of 
32,000 to 35,000 Ib. This costs today at 
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DiE AND VARIOUS TYPES OF LINKS AND 


least twice as much as common chain 
iron. This difference in cost arises from 
the fact that while it is easy to make iron 
of very high tensile strength, and as easy 
to make iron of great ductility, that is a 
high percentage of elongation, it takes 
great care to make an iron. combining 
both. these qualities. This explains why 
the Government, for instance, forbids the 
tensile strength of chain iron to be over 
53,000 Ib. per square inch. 

There is a great deal of steel chain 
used, especially from 114 in. down, while 
iron is mostly used in the larger sizes. 
Steel is used for almost all commercial 
chain under 1% in. because there is less 
loss in working it. Making chain iron that 
will wind into close coils (for links) cold, 
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and yet which will work well hot and 
have the requisite qualifications when 
made up, is a rather difficult matter. 

On the other hand it is easy to produce 
soft steel that will wind and weld. In 
fact, wrought iron of any grade costs 
more than steel; but for very reliable 
purposes as well as wear, iron is best. 
For special crane and dredge chains an 
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FIG.9 
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extra fine iron is used with which steel 
cannot compare; therefore, iron is often 
used which costs twice as much as steel. 


METHODS OF MAKING 


There are, generally speaking, five 
methods in use for making chain. These 
are: Bending the links from straight in- 
dividual blanks and welding by hand. 
Winding rods into coils, cutting the link 
blanks from them and welding in dies. 
Automatically cutting and forming links 
from wire in such a way as to have the 
ends of the blanks interlock. Electric 
welding, often automatic, in both forging 
and welding the links. Bending a long 
and comparatively thin strip of metal so 
as to superimpose it on itself, welding 
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and forging it into link shape. These 
are of commercial importance about in 
the order named. 

The present method in use in the Bos- 
ton Navy Yard for -making, say 3-in. 
chain (that is of 3y4-in. round iron) is 
to take a blank about 38 in. Jong, heat it 
in a blacksmith’s fire, bend it into U- 
shape by means of a hand lever, heat the 
ends, thread the link blank into the last 
link, scarf and bend its ends ready to 
weld, take a welding heat in the same 
fire. The chain maker then handles the 
link while four helpers do the welding 
with sledges. A stud is then placed in 
the center of the link. With modifications 
here and there, this method is in general 
use for chains above 1'4 inches. 

Concerns engaged in the hand chain 
making just described, in order to pro- 
duce the best work, must have a classi- 
fied force of workmen. A man may be a 
fine worker on 34-in. chain and yet a poor 
one on any other size. This is true all 
along the size line, and also true of help- 
ers, especially on the heavier sizes. It is, 
therefore, practically impossible for a 
coficern to produce the best hand-made 
chain without a classified list of work- 
men. This is why the large English 
works can, and do, make better hand- 
made heavy chain than we do in this 


country. Work, not material, is referred 
to. 
So CALLED MACHINE-MADE CHAIN 
In what is wrongly called machine- 


made chain, 1'4 in. or lighter, the rod is 
placed in a winder which coils it into 


a spiral, as shown in Fig. 3. In this in- 
stance the wire A, is yy in. in diameter. 
The coil is mounted on a reel and the 


end led to the oval mandrel B which is 
about 1% in. long. After the coil is 
started the roller C held in the lever D 
is brought down on top of the wire. The 
lever D is held from side movement by 
the yoke E and a heavy spring is at- 
tached to the end of D to keep constant 
pressure on the wire and maintain close 
contact with the oval mandrel B. A 
wedge-shaped block is placed where the 
wire A leads onto the mandrel B. This 
pushes the completed coil off the man- 
drel and into the iron pipe G, which keeps 
it from wiggling all over the shop. 

In some works when about 4 ft. of 
coil has been made, the wire is nicked 
before it goes to the mandrel B, and 
after winding about 3 in. beyond this 
nick the machine is stopped, the 4-ft. 
length broken off and the machine 
started again. In other works the coils 
are made quite lengthy. 

The feed is by hand, as shown in Fig. 
4, to a machine that cuts this spiral into 
link-blanks. The machine is a shearing 
machine with cutting blades very much 
like those used in sprue cutters in foun- 
dries. It runs about 60 strokes a minute 
and the operator feeds the coils A by 
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hand to the cutters. The cut links fall 
into the bucket B below. 

These blanks, shown in Fig. 5, are 
placed one by one in the furnace by hand. 
They are usually hung down through 
holes in the top of the furnace from rods 
having hooks on their ends, but are some- 
times held with tongs. They are, when 
heated, taken out one at a time by the 
chain maker, threaded into the link last 
welded, closed and placed by hand in the 
die under the hammer. They are turned 
by hand as the hammer strikes succes- 
sive blows. 
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a hand blow or two to bring them into 
correct shape. In the larger sizes of 
better quality the workman alternates the 
power-hammer blow with those of the 
hand hammer. In 1-in. die chain of the 
better quality, there may, therefore, be 10 
to 20 blows given by the hand hammer 
on each link. For this reason it is wrong 
to call such chain “machine made.” The 
most we are warranted in calling it is 
“die-made” chain, because dies are used 
on it. Nearly all of the 1%-in. and 


lighter chain of commerce is made by this 
process. 
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The chain A, being made in Fig. 6, is 
fs in. in diameter. The links are heated 
in the furnace B, which is close enough 
to the hammer so that the chain maker 
does not have to move out of his tracks. 
In this case a foot-power hammer is used, 
operated by the treadle C and returned 
to top position by the spring D. The head 
F and the block F are provided with dies 
the shape of the link. 

In Fig. 7 is shown a sectional view of 
a common form of welding dies used in 
the so called welding machine shown in 
Fig. 6. The upper die is cupped to fit 
around the end of the link and the lower 
die has a projection to fit inside the end 
of the link. The half carrying the upper 
(moving) die is pivoted about 20 deg. 
below the face line of the dies, so that the 
direction of the blow is about on the 
line A. 

After welding, the links generally get 


FIG. 20 


DETAILS OF BAKER CHAIN MACHINE 


There is, therefore, a misunderstand- 
ing in the lay mind about what consti- 
tutes machine-made chain. Correctly 
speaking, there is no such thing, any 
more than there are machine-made axes 
or machine-made knives. Perhaps a good 
definition of what constitutes a machine- 
made method would be tc determine 
whether an article is being produced 
without skilled labor. Among such prod- 
ucts are wire nails, horse-shoe nails, 
hooks and eyes, etc. 

There have been laborious efforts put 
forth to produce real machine-welded 
chain; but they have been failures. In 
other words, the operations just de- 
scribed, of placing the links in the fur- 
nace, taking them out, threading them 
into the chain, placing them in the die, 
turning them as the hammer strikes, and 
releasing them when done, were all in- 
tended to be done automatically, without 
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the intervention of the human hand. T his, 
if accomplished, would result:in really 
machine-made chain. 


ELectric WELDING 


Efforts in the direction of electric chain 
welding have been going on for a genera- 
tion. The first was to make the link 
in two halves and butt-weld them together 
as in Fig. 8. This plan was discarded 
long ago, at least for chain of any size. 
In fact, I do not know of any chain larger 
than % in. now being welded by the elec- 
tric process. 

A modification of the plan just dis- 
cussed is now in successful operation on 
chain up to, and including, % in. I feel 
certain that it cannot be applied to large 
or even medium-sized chain. The blanks 
are formed as in Fig. 9, then bent with 
the joint on one side and electrically 
welded. This form of juncture gives 
much more contact surface than the plain 
butt ends and affords a chance to help 
by longitudinal work on the weld. 

Another modification is to bend the link 
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with a plain lap joint on one side, and 
electrically weld it. This last is a purely 
automatic process, in which the rod is fed 
into the machine by rolls, a link length 
is cut off, bent into link form—of course, 
inside the last link made—passed be- 
tween electrodes, heated and compressed 
endwise, and so on. Still another method 
of making chain by the electric- process 
is to bend the links so as to make the 
joint and weld at the end of the link. 


A BELGIAN METHOD 


Another method is to take a long, and, 
therefore, comparatively light, strip of 
metal and coil it so as to superimpose it 
on itself, as shown in Fig. 10, or as in 
Fig. 11, and then weld it. The form in 
Fig. 10 is a Belgian method, in which the 
strip is brought to a welding heat and 
coiled, welded,. rolled into a round sec- 
tion and shaped into link form at the 
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same heat. This has the advantage of 
having no weld in the link in the usual 
way. But other disadvantages outweigh 
this for general use, one of which is the 
difficulty of making short-link chain. 

Another plan on which a great deal of 
money has been spent is that of rolling 
steel in a cruciform section, Fig. 12, and 
then cutting and forming the links out 
of it in such a manner as to have the 
links one within the other. This makes 
a strong and reliable chain. But the cost 
is too great; one factor being the diffi- 
culty of keeping up the tools to do the 
cutting. As the material has to be worked 
while hot, the tools also heat, and hot 
steel is like wax. 


MoLpED CHAIN 


About 130 years ago there was a patent 
taken out in England for making chain 
by casting one link into another. This 
would be a cast-steel chain if made to- 
day. Later this plan was tried in France, 
but it has not been successful. Even if 
we could make the cast material as good 
and reliable as the wrought article, the 
facter of cost would be against it, because 
this is one of the many articles which 
can be made cheaper of wrought than of 
cast material. An effort was recently 
made to cast the links somewhat larger 
in section and afterward forge the ma- 
terial in the link. This process adds still 
more to the cost; and so far as we now 
understand it, molded steel has to be 
elongated many times its original length 
in order to obtain the advantages of forg- 
ing. 

It once was thought that a stud link, 
Fig. 13, was stronger than a plain link. 
But this is not the fact, the contrary 
being true. The difference is not much 
but it exists. The tests of 1-in. chain 
given later in this article were of un- 
studded links. 

Some 60 years ago, side welding for 
cable chains came into use and for some 
time it seemed to take the lead, but has 
since lost it. I once made a lot of sam- 
ples of 1%-in. s’ie-welded chain, and 
while the tests showed that q side lap, 
even if only two-thirds welded, made a 
stronger link, uniformity of strength in 
the samples was lacking. This does not 
apply to light electrically welded chains. 

Notwithstanding the fact that welds, as 
before stated, are undoubtedly weaker 
than the original bars of the same sec- 
tion, I am of the ‘firm opinion that the 
best and cheapest method of making chain 
of medium and heavy size is end welding. 
If the lap is properly made, the chain, 
even with poor welding, will stand the 
proof test, which is half the required ul- 
timate strength. In tests of repair, or 
lap links, I found a %-in. lap link with 
the ends of the laps fastened by small 
integral rivets to stand a stress of 21,000 
Ib., while chain of this size has a required 
breaking strength of 23,000 pounds. 
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THE CRITICAL PoINnTs 


The critical points in welded links are 
at the end of the laps, because in weld- 
ing down the laps nicely the section of 
the link at that point is reduced. In hand 
work this reduction is less than in die 
work, but in both the reduction is un- 
avoidable. In addition to this, trouble is 
caused by the usual methods of bend- 
ing, because the section is more or less 
bruised and reduced at the points where 
the laps will end. The obvious way to 
remedy this is to have the sections at the 
points mentioned increased in size suffi- 
ciently to allow for the reduction in weld- 
ing. And as the conditfon of the material 
at the welds is not quite so uniformly 
good as other parts of the link, the sec- 
tions at the ends of the laps when welded 
should be some larger than other parts 
of the link. 


A New MeTHOD 


There are several ways of increasing 
the thickness of the link blank at the criti- 
cal points. One way is to roll the bars 
with thickened places. This, however, 
is impractical, as each change in the 
length of the link would require a sepa- 
rate set of rolls. Another way would be 
to upset the ends of the blank before 
bending. The objections to this are that 
it is costly, and jams and distorts the 
fibers of the iron by upsetting and then 
parting the fibers in the outside of the 
bent portions. 

The best way is to prevent the undue 
stretching of the fibers in the outer parts 
of the bends while the bends are being 
made. That is, bend the ends by a 
method which will upset the inner sides 
of the bends and retard the stretching of 
the outer sides. This method I have fol- 
lowed in making 1-in. chain. This seems 
a simple thing to do, and yet I do not 
know that it has been successfully done 
before. 

It is so desirable, as shown by tests, 
that if it had been done before we should 
have heard of it. A U-shaped scarfed 
blank is shown in Fig. 14, and in Fig. 15 
the same blank is seen after it has been 
bent ready for welding. The completed 
link is shown in Fig. 16. Fig. 17 shows 
the same link tested to destruction. Really 
good unstudded chain when pulled to its 
limit becomes rodlike in its stiffness, as 
is illustrated by Fig. 17, which elongated 
38 per cent. before breaking. 


SPECIAL MACHINERY 


The method of producing links of the 
kind just described is shown in Fig. ‘18. 
The blank, Fig. 14, of U-shape with the 
ends scarfed, is produced by simple 
means. It is then brought to a welding 
heat at the ends and placed against the 
backstop A, Fig. 18, and bent by the 
swinging arm B, while the member C 
holds the. link from spreading sidewise. 

A complete arrangement for bending 
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both sides at once is shown in Figs. 19 
and 20. It will be seen in Fig. 18 that 
the natural path of the end of the link 
swinging from the pivotal point D would 
be along the line EE, while the path of 
the die B is along the line F, thus hold- 
ing back the outer side from stretching. 
But as some crushing takes place, the 
end may travel nearer to the line G. This 
produces the shape shown in Fig. 15, 
which is immediately placed on the die 
A, Fig. 20, and welded. 

The bending has enlarged the section at 
the laps. As shown in Fig. 20, the spe- 
cial bending device and welding dies 
are in suitable relation. The link when 
finished is shown in Fig. 16. For quite 
large chain the ends of straight blanks 
may be bent by this special process as 
in Fig. 21, and the blank then heated, 
bent into the chain, and the welding heat 
taken. 

CHAIN MADE BY THE NEW PROCESS JUST 
DESCRIBED 


Pennsylvania R.R. hand-made iron chain 58,800 Ib. 
breaking test. 
Regular die-made iron chain 49,000 lb. breaking 


test. 
Fine hand-made iron chain up to 65,000 Ib. break- 
ing strain. 


DIE-MADE CHAIN BY JAS. H. BAKER’S PRO- 


CESS 
Tests Copied from Sworn Report 
No. 1 No mark. Made of Broken; fracture en- 


tirely fibrous; shows 
no indication of steel 


common chain iron. 
Ultimate strength 73,- 


780 Ib. 
No. 2 No mark. Made of Not broken; attach- 
common chain iron. ments failed; link 
Ultimate strength 64,380 only slightly de- 
b formed. 


No. 3 Mark.+ 


.+. Made of Broke in end opposite 
special chain iron. 


weld, fracture entirely 


Ultimate strength 77,- fibrous; shows no in- 

800 Ib. dication of steel. 
No. 4 Mark. Made of Not broken; attach- 
special chain iron ments failed; shows 
Heat treated. Ultimate no sign of fracture 


strength 80,100 Ib 


COMPARATIVE STRENGTHS OF 
1-IN. CHAIN 


It is proper to state that these tests are not se- 
lected tests Dut taken as they came. The sample No. 
3 had an elongation of 38 per cent. The sample No 
4, not broken, had an elongation of 25 per cent. 

The U. 8S. Government breaking test for 3-in 
chain is 530,000 Ib. But 3-in. chain as strong pro- 
portionately as the above l-in. chain No. 4, Scork 
would stand 700,000 Ib. without breaking. And 3-in. 
chain as strong proportionately as the above 1-in. 
chain No. 3, Mark .+ would have a breaking strength 
of 680,000 Ib. So even after allowing for the dif- 
ference in the absolute stremgths per square inch of 
3- and 1-in. rounds, and that the l-in. chain was un- 
studded, while the 3-in. government chain was stud- 
ded, the difference between the new-process chain and 
the hand-made is remarkable. 


TABLE 1. 


THE FINISHING HEAT AN IMPORTANT 
FACTOR 


Another important factor is the heat 
at which the links shall receive their 
last work. And since the weld is the most 
critical point, the work in welding should 
be done at a rate of speed to allow a 
proper heat at finishing. The entire chain 
should be brought to a uniform heat of 
the desired temperature and _ rightly 
cooled, since by reason of one end being 
welding hot and the other end scarcely 
heated at all, there are all degrees of 
temperature in the link. Little attention 
has heretofore been given to this. 

Heat treatment is about the most in- 
clusive term I know of. It means heat- 
ing to one of many different tempera- 
tures and allowing to cool. Also to heat 
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some particular temperature and cool in 
heavy oil, light oil, water, or brine, etc. 
And then it means that the product of any 
suitable temperature cooled in a par- 
ticular medium shall be reheated to some 
particular temperature and cooled in one 
of many ways and so on. 


HEAT-TREATED IRON 


In Table 2 I give the tests of four 
pieces of round iron from the same bar 
in different conditions. Nos. 2 and 3 
were both heat-treated but differently. 
Heat treatment in its full sense is a trade. 
The heat treatment must be given to the 
articles when finished, so that they will 
get no heating afterward, because any 








AMERICAN MACHINIST 
No. 1 No. 2 No. 3 No. 4 
Anneal- Heat Heat As 
ed treated treated rolled 
Diameter in 
inches. . . 1.030 1.030 1.030 1.030 
Area in sq.in.. 0.8332 0.8332 0.8332 | 0.8332 
Elastic limit 
per sq.in. 33,500 39,860 33,830 35,750 
Ib. lb. “lb Ib. 
Ultimate str- 
ength per 
8q.in 49,250 60,180 53,420 49,600 
Ib. Ib Ib Ib 
Elongation in 
8 in... rk 33.1 22.5 32.0 32.5 
per cent. percent. per cent. per cent. 
Reduction in 
ae 59.1 47.3 57.2 59.1 
yer cent. percent. per cent yer cent. 
Fracture..... ibenen Fibrous Fibrous Fibrous 
TABLE 2. TESTS OF CHAIN MATERIAL 
HEAT TREATED AND OTHERWISE 
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such heating of the work would detract 
from it any benefit received. 





A simple method of attaching rubber 
to metals has recently been perfected. 
The metal to be attached is electroplated 
in a solution containing copper, zinc and 
antimony. These metals are in propor- 
tion of 60 per cent. of copper, 38 per 
cent. of zinc and 2 per cent. of antimony. 
The plating solution is made by dissolv- 
ing such an alloy in nitric acid, precipi- 
tating with sodium carbonate and then 
dissolving in cyanide. The anode is of 
the above mixture of metals. The metal 
to which the rubber is to be attached is 
electroplated and the whole vulcanized. 
—Brass World. 








The Design 


Automobile springs seem to be one of 
the most neglected parts used on automo- 
biles. The designing is usually left to 
the maker of the springs, and the engi- 
neer of the concern using the springs 
usually puts all the responsibility on the 
spring maker. 

This course of action means a loss of 
time, as the makers must make a set 
of springs before they can specify the 
deflection or thickness of leaves. The 
tables and formulas in this article are the 
result of the researches of one of the 
largest builders of automobiles in the 
country. 

The first step in the design is to de- 
termine the load on the spring. The line 
engraving, Fig. 1, A, shows the diagram 
of a car with the approximate weight dis- 
tribution. From this diagram a graphical 
load diagram, B and C, can be con- 
structed to a convenient scale, when the 
load on each set of springs can be meas- 





ured. Knowing the load on the springs, 
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Fic. 1. GRAPHICAL LoAD DIAGRAMS 


the length and width may be obtained 
from Table 1. Some engineers specify 
a stiffer spring for the right side in front 
when using right-hand steer, but this does 
not seem necessary. 

When using left-hand steer, owing to 
the motor torque being on that side, it 
might be wise to have a stiffer spring, as 
the difference in weight between the two 


of Automobile Springs 


By J. Coapman 








Designing automobile springs 
to agree with the best practice 
known. 

Removing the design from 
mere guesswork to the science of 
mechanics. 

Tables, charts and formulas 
derived to enable the construct- 
ion of easy riding springs. 























sides is then often 150 Ib. or more. Af- 
ter deciding upon the length and width 
the deflection can be obtained from the 
accompanying chart curves. 

The springs are usually made from a 
steel having an elastic limit of 96,000 
lb. The tables are made so that when 
the springs are under load they reach 
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about 50 per cent. of the elastic limit; 
thts gives a good factor of safety for 
the jounce lIcad. 

As to the various spring designs for 
the rear wheel, the ideal condition is the 
long semielliptical type; but as this can- 
not always be used through limitations in 
the design, the three-fourth platform 
type is sometimes used. 


This latter is not, however, as good 
as the former, owing to the excessive side 
sway which limits the seat widths. The 
former does not have this objection un- 
less the upper scroll is made too long. 
To avoid the possibility of such sway it 
is advisable to allow very small curvature 
of the scroll and also incline the rear 
srackles slightly. This inclination is 
also advisable to assist the springs to 
overcome the jounce load. 


THE LEAF GRADING 


We now come to the actual designing 
of the spring to fulfill the data we have 
already obtained; this is known as “leaf 
grading.” We know the load upon the 
springs, and the length and width of 
them. We must a'so know the number 
of leaves desired. This is often made 
dependent upon the cost of the car. 

A car designed to sell at a low price 
will have about five leaves, while the 
medium-priced car will have about seven 
leaves. The high-class car will average 
about ten leaves. It should be remem- 
bered, however, that the spring contain- 
ing a comparatively large number of thin 
leaves is a much easier riding spring 
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Fic. 3. SEMIELLIPTIC SPRING 


than one containing a smaller number of 
relatively heavy leaves. 

To determine the grading of the leaves, 
we must first calculate the moment of in- 
ertia required. This is obtained by using 
the following formula which was derived 
from Marchessau’s formula: 
p= 50KR 

3 Ef 
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where 

I= Moment of inertia; 

K = Constant depending upon finish: 
of leaves; 1.5 for ideal spring, 
1.3 for bright finish, 1.2 for 
black finish; 

1 = One-half length from bolt to 
eve; 

E = Modulus of elasticity — 28,000,- 
000 Ib.; 


f = Flexibility. 


Length of Semielliptic 
_ aes Se ee 


57 
—— z 


Semielliptic 


Total Load Detiection, 
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Fic. 4. LoAp DEFLECTION OF 3% ELLIPTIC 


SPRING 


The flexilibity is found from the for- 
mula: 


where 
d = Deflection of spring under load; 


Front Semielliptic Springs 

Load per spring Length Width 
450— 500 35 -36 2 
500-— 550 36 -37} 2 
550-— 900 374-40 2 -2 
900-1100 40 —42 23-2 

Rear Semielliptic 

650-— 900 51-52 2 -2 
900-1000 52-55 24 2 
1000-1350 55-57 23-3 
1350-1550 57-60 23-3 


Three-quarter Elliptic 


Lenth Length 
Half Quarter 
Load on set Elliptic Elliptic Width 
650- 775 474-514 1945-22 2 
775— 900 514-52 22 -23 2 -23 
900-1000 52 -534 23 -24 2 -23 
1000-1150 534-54 24 -25 2 -23 
1150-1250 54 -—54) 25 -254 2 -23 
1250-1350 544-55 254-26 2 -2 
1350-1450 55 -56 26 -—264 2 of 
1450-1550 56 -58 264-27 of 24 
1550-1650 58 —60 27 -27} 23-2) 
Platform 
Side Transverse Width 
900 51-53 39440 2-24 
1000 53-55 39}—40 2 
1100 55-57 39}—40 2 
1200 57 40 2 
1300 574 40 2 
1400 58 40 2 
1500 584 40 2 
TABLE 1. WIDTH AND LENGTH FOR 


SPRING LOADS 
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w = Total load in pounds upon the 
spring; 

ce = Constant — 100. 


From Table 2 may be determined the 
deflection obtained with various oscilla- 
tions. Experience has taught that the 
best result for a front spring is about 80 
oscillations per minute, which would give 
a deflection of about 334 in. For a rear 
spring, 90 oscillations per minute give 
satisfactory results. 


DESIGN OF A FRONT SPRING 


Example: Calculate the leaves for a 
front spring 40 in. long, with load of 
825 Ib., with a spring, 2 in., camber un- 

















der load = 3% in., 
where 
= 22 ia.; 
f = 0.228. 
To obtain f, see the chart, Fig. 2. Total 
deflection for 40-in. spring = 1.88; 
then 
5.8 
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Fic. 5. ToTAL STATIC-LOAD DEFLECTIONS 


OF REAR SEMIELLIPTIC SPRINGS 


' 1.88 100 
j=- 1M = 0.228 
825 
50 1.2 22 
Ii=- x x = 0.0333 


3 X 28,000,000 X 0.228 


We will decide upon nine leaves for 
this spring, and from Table 3 we can 
find the moments of inertia of the various 
leaves. For the spring in the example 
we will take No. 0 gage for the master 
leaf and Nos. 2 and 3 for the others, 


thus: 
Gage No. No. of leaves Total inertia 
0 l 0.006551 
2 4 0.015272 
3 4 0.011584 
9 0.033407 


By comparison with the desired moment 
of inertia this spring is found satisfac- 
tory. 


DESIGN OF A REAR SPRING 


The rear spring, Fig. 3, is a three- 
fourth elliptic, 2% in. wide, 50 in. long, 
3Yc-in. camber under load, with the up- 
per scroll 2'4 in. wide, 2134 in. center of 
eye to center of bolt, total load on set 
780 lb. To obtain f, see the chart, Fig. 4, 
total deflection for 50 in. = 3.84. 

Then 
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50 X 1.2 28? 
= 3 X 28,000,000 X 0.493 
We will decide upon nine leaves for this 
portion of the spring, and from Table 3 
we obtain: 


I = 0.0318 


Gage No No. of leaves Total inertia 
1 1 0.005063 
2 3 0.012885 
3 3 0.009774 
4 2 0.005056 
9 0.032778 


This by comparison with the desired mo- 
ment of inertia will be found satisfactory. 
We will next design the scroll elliptic 
portion of the spring. To obtain f refer 








to Fig. 4, and the total deflection for 
2136 in. = 1.17. 
When 
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Fic. 6. TotTaL LoAp DEFLECTIONS SIDE 
AND TRAVERSE SPRINGS 
and 
50 a xX aaieee 
l= = 0.0476 


3 28,000,000 x 0.146 


We will decide upon eight leaves for this 
portion of the spring, and from Table 3 
we obtain: 


Gage No. No. of leaves Total inertia 
44 l 0.007616 

1 1 0.005063 

0 3 0.022107 

2 3 0.012885 

S 0.047671 


This, by comparison with the desired mo- 
ment of inertia, will be found satisfac- 
tory. 

The chart, Fig. 5, is for rear semi- 
elliptical springs, Fig. 6 is for side and 
transverse springs and Fig. 7 is for rear 
full-elliptical springs. These charts are 
used in a similar manner, as the exam- 
ples in the article for the spring styles 
specified. 


Deflection in inches Complete Oscillations 


per minute 





1 157 
13 127 
2 111 
23 100 
3 90 
34 S4 
4 7! 

4} 74 
5 70 
54 67 
ti OF 


TABLE 2 DEFLECTION OF SPRING 
COMPLETE OSCILLATIONS 


FOR 
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THe Desicn OF THE MASTER LEAF 


The next and most important step in 
the design of springs is the designing of 
the master leaf. For carbon-spring stock 
as commonly used, the elastic limit is 
taken at about 96,000 Ib. per sq.in. The 
formula for the deflection is: 

Si 


x = 75; 





where 
S = Elastic limit; 
1 = Length of plate or distance be- 
tween eyes (this is approxi- 
mately for all practical pur- 


poses) ; 
E = Modulus of elasticity =— 28,- 
000,000 Ib.; 


t = Thickness of leaf in inches; 
K = Maximum deflection of leaf; 
then 
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OF REAR FULL-ELLIPTIC SPRING 









































ree SP work, which was left to one man called 
4EK the “shearman.” There is, however, no 
Gage No. 1} 1 2 2} 24 23 3 3} 34 
0000 0.01170 |0.01365 |0.01560 |0.01755 |0.0195 |0.02144 |0.02339 |0.02534 |0.02729 
000 0 .009595|0.01119 |0.01279 |0.01439 [0.01599 |0 01759 0.01919 |0.02079 |0.02239 
00 (0 .006859/0 .008002|0.009145/0.01029 {0.01143 |0.01258 0.01372 |0.01486 |0.01600 
0 0 .004913|0 .005732)0 .006551|0 .007369]0 .008188)0 .009007 0 .009826/0.01064 |0.01146 
l 0 .003375}0 .003938}0 .004.500|0 . 005063! 0 .005625/0 006188 0 .006750|0 0073130. 007875 
2 10 .002863/0 .003340)0 .008818)0 004295, 0 .004772/0 005249 0 .005727|0 .006204/0 006681 
3 0 .002172|0 .002534'0 .002896|0 .003258'0 .003620/0 .003982 0 .004343/0 .004705]0 . 005067 
4 0.001685/0 001966 0 .002247/|0 .002528' 0 .002809/0 003089 0 .003370/0 .003651|0 .003932 
5 0.001331|0 .001553'0 .001775|0.001996 0 .002218/0 .002440 0. 002662|0 .002884|0 .003106 
6 0 .001046|0 .001220 0.001394 0.001569 000174310 .001917 0.002091|0 . 00226610 .00244 
Width of leaves 
Thiek- | l 
ness | 1} ee 2} | 24 23 34 3} 

} | 0.01562 | 0.01823 | 0.02083 | 0.02344 | 0.02604 | 0.02865 | 0.03125 | 0.03385 
0.01047 | 0.01221 | 0.01396 | 0.01570 | 0.01745 | 0.01919 | 0.02004 | 0.02268 
0.008381 | 0.09778 | 0.01117 | 0.01257 | 0.01397 | 0.01536 | 0.01676 | 0.01816 

| 0.006592 | 0.007690 | 0.008789 | 0.009888 | 0.01099 | 0.01208 | 0.01318 | 0.01428 

ij 0.005077 | 0.005924 | 0.006770 | 0.007616 | 0.008462 | 0.009309 | 0.01015 | 0.01100 























TABLE 3. MOMENTS OF INERTIA FROM SPRING LEAVES DATA COMPUTED PROM THE 


FORMULA I = 








Knowing the maximum deflection of the 
spring (from the curves, Figs. 2, 4, 5, 6 
and 7), we can‘now determine the thick- 
ness of the master leaf from Table 4. Af- 
ter obtaining this quantity, we subtract 


50 KP 
3Et 





reason for this state of affairs, as by 
the use of the tables and charts in this 
article it is possible to design springs in- 
telligently and practically. Some places 
have made gages of the spring found suc- 


November 14, 1912 


the spring is tempered and assembled, it 


.is tested and then disassembled, and the 


leaves coated with a mixture of graphite, 
after which it is reassembled ready for 
placing on the car. 








Copper Clad Steel 
By H. N. HOLMES 


For the information of those whe have 
not become acquainted with the modern 
method of covering steel with copper, we 
outline the plan now being successfully 
followed in this country. The process is 
as follows: 

The steel core is sand-blasted and 
pickled, then heated to the desired tem- 
perature and lowered inte a bath of spe- 
cially prepared super-molten copper. 
After: the core has been covered by a 
good alloy film it is drawn into a steel 
mold and the whole lowered into a pot 
of commercial molten copper. The mold 
fills and as soon as the copper hardens 
sufficiently it is taken off. The copper- 
clad core is then rolled to the desired 
size. 

This weld is so nearly perfect that it 
resists sudden temperature changes from 
red heat to an ice bath and also resists 
the most violent stress or shock. When 
the copper is cut down to the steel core 
and clamped in a vise the core cannot be 
hammered loose. In fact, the only way 
to detach the copper covering is to melt it 
off. 

The greatest use for this product is 
in electrical and mechanical work. It 
does not corrode, yet is nearly as strong 
as steel. It conducts electricity almost 
as well as copper, yet has far greater 
tensile strength. For use in telephone 
lines, bridge work, derrick guys, pump 
rods and similar work where resistance 
to corrosion and great tensile strength 
are required, copper-clad steel will be 
found useful. 
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Length 0000 | 000 00 | 0 | 1 | 2.2 4 5 ; is H i # ‘ 
30 1.7 1.815 | 2.03 | 2.27 | 2.57 2.72 | 2.98 | 3.24] 3.51 1.542 1.76 1.9 2.0 
32 1.93 | 2.065 | 2.31 | 2.58 | 2.93 | 3.095 | 3.395 | 3.69] 3.99 1.755 | 2.0 2.16 3 34 355 2” 805 
34 2.18 | 2.33 | 2.60 | 2.92 | 3.30 | 3.495) 3.83 | 4.16| 4.51 1.98 2.26 2.44 2.64 2.88 | 3.17 
36 2.445 | 2.61 | 2.92 | 3.27 | 3.70 | 3.91 4.298 | 4.62/ 5.05 | 2.22 2.535 | 2.74 2.96 3.23 | 3.55 
38 2.725 | 2.91 | 3.26 | 3.64 4.13 4.36 | 4.79 | 5.2 | 5.63 2.475 | 2.83 3.01 3.30 3.6 3.96 
40 3.02 | 3.225 | 3.61 | 4.0388 | 4.57 | 4.83 | 5.3 5.76 | 6.245] 2.745 | 3.13 3.38 3.66 3.99 | 4.39 
42 3.33 | 3.56 | 3.98 | 4.45 | 5.049| 5.32 | 5.85 | 6.35] 6.88 | 3.02 3.45 3.725 | 4.03 4.39 | 4.84 
14 3.675 | 3.90 | 4.37 | 4.88 | 5.54 | 5.85 | 6.42 | 6.98] 7.55 | 3.32 3.79 4.09 4.42 4.82 | 5.30 
46 3.99 | 4.26 | 4.77 | 5.34 6.04 | 6.36 | 7.0 7.6 | 8.24 3.63 4.14 4.47 4.83 5.26 | 5.80 
48 4.34 | 4.64 | 5.19 | 5.80 | 6.58 | 6.95 | 7.53 | 8.3 | 8.98 3.95 4.5 4.86 5.26 5.74 | 6.31 
50 4.72 | 5.04 | 5.64 | 6.30 | 7.15 | 7.55 | 8.28 | 9.0 | 9.75 | 4.29 4.895 5.29 5.71 6.23 | 6.85 
52 5.1 5.45 | 6.0095 | 6.82 | 7.73 | 8.16 | 8.95 | 9.75] 10.90 | 4.63 5.29 5.71 6.18 6.73 | 7.40 
54 5.5 | 5.88 | 6.57 | 7.35 | 8.32 | 8.78 | 9.65 | 10.49 | 11.33 5.0 5.70 6.15 6. 66 7.26 | 8.0 
56 5.91 | 6.32 | 7.07 | 7.90 | 8.97 | 9.46 | 10.37 | 11.29 | 12.2 5.37 6.14 6.625 | 7.16 7.81 8.6 
58 6.35 | 6.79 | 7.60 | 8.50 | 9.62 | 10.15 | 11-15 | 12.11 | 13.1 5.77 6.59 7.10 7.7 8.39 | 9.23 
60 6.8 | 7.26 | 8.12 | 9.09 | 10.295 | 10.86 | 11.92 | 12.96 | 14.01 6.175 | 7.05 7.61 8.23 8.97 | 9.88 

| 
‘2 
TABLE 4. THICKNESS OF PLATE FOR MASTER LEAF COMPUTED FROM THE FORMULA K = pa 








it from the total moment of inertia as al- 
ready obtained, and the remainder is. the 
amount to be divided among the remain- 
ing leaves. 

The common method of determining 
the thickness of the master leaf in the 
past has been almost a matter of guess- 


cessful for future use; but this is not 
much better from a mechanical point of 
view than the former. 

The master leaf is made of uniform 
thickness throughout its entire length, but 
the subsequent leaves taper in thickness 
from the spring seat to the end. After 


While copper-clad steel is not a new 
product it is doubtful if its advantages 
for many classes of work, some of which 
have been mentioned, are fully realized 
by many. Further data as to its manu- 
facture appeared at Vol. 30, Part 2, page 
414, 
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Graduating Machine and Other Tools 


The illustrations show a number of 
special tools and methods used in the 
new plant of the Cincinnati Bickford Tool 
Co. at Oakley, Cincinnati, Ohio. 

The views in Figs. 1 and 2 show a 
machine for graduating spindle sleeves 
for drilling machines; these slecves have 
two sets of graduations, as in Fig. 3, one 
in English inches and _ sixteenths, the 
other in millimeters and centimeters. 


They are cut at opposite sides of a shal- 
low longitudinal groove, whicli enables the 
cutting tool to start properly in the metal. 
The form of the tool is such that a sharp, 
distinct line is produced, with an en- 
roughened or 


tire absence of broken 


edges. 


By F. A. Stanley 











Special equipment used in the | 
manufacture of drilling ma- 

chines, including an automatic 
machine for graduating spindle 
sleeves, fixtures for boring and 
drilling heads, jigs for drilling 
speed boxes, and fixtures for 
| milling quick-return handles, 








friction rings and clutch gears. 








GENERAL FEATURES OF CONSTRUCTION 


The graduating machine consists of a 
bed with flat ways, along which the grad- 









































Fics. 1 AND 2. MACHINE FOR GRADUATING SPINDLE SLEEVES FOR 
DRILLING MACHINES 
°o uw Oo 
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SLEEVE GRADUATIONS 


uating head is traversed by a centrally 
located feed screw; at one end is a head 
with driving mechanism and cams for 
oscillating the work under the graduating 
tool; at the other end a bracket is at- 
tached, to receive the end of the feed 
screw and its operating shaft and to carry 
the spur gears by which this shaft and 
the screw are connected. 


The work is mounted upon an arbor 
placed between centers in the head and 
tailstock, and dogged in the manner 
shown in Fig. 1. It is rocked back and 
forth under the graduating tool by one of 
the cams A or B, Fig. 2, cam A being 
used for the English graduations and 
cam B for the metric divisions. 

The oscillation of the spindle is ac- 
complished by means of the rocker arm 
C which carries at its lower end a hard- 
ened roll held in contact with the cam 
by the lifting tendency of a_ spring 
plunger at D. In the position shown, this 
plunger bears upon a hardened seat at 
the left of the center of the rocker arm 
and thus presses the lower end with the 
roll into contact with the cam A. 


The plunger is mounted in a crank 
which is seen more clearly in Fig. 1, and 
which may be swung through 180 deg. 
to bring the plunger onto the opposite 
seat at E and thus press the rocker in 
the other direction and hold its contact 
roll against the cam B. This position of 
crank and rocker is represented in Fig. 
4. In this way the change from English 
to metric graduation or vice versa, is 
made instantly and without the the nec- 
essity of removing or changing either 
cam. 


THE DRivING MECHANISM 

The cross shaft F with the plain pul- 
ley, at the end of the bed, rotates both 
cams by means of two worms and worm- 
wheels, whose proportions will be noted 
in Fig. 4. Tpe same shaft operates a 
pair of intermittent bevel gears F’ and G, 
details of which are given in Fig. 5. As 
there shown, the driver F has three teeth 
only, and the driven gear G is cut for 
eight stops in the cycle. The latter gear 
is mounted on the shaft H which extends 
the full length of the bed and passes 
into the rear bracket already referred to, 
where are placed the spur gears for 
transmitting motion from this shaft to 
the feed screw for the graduating head. 

The bracket is represented in Fig. 6 
with the screw at /, and the two sets of 
gears for English and metric divisions at 
JK and LM. The gears K and M are 
feathered on the shank of the screw and 
are slid in and out by a knurled knob to 
engage either the gear J or L according 
to whether sixteenths or millimeters are 
to be graduated. 








THE INDEx Lock 
It should be noted that the intermittent 
gear is not depended upon to give the 
exact movement of the screw and the cor- 
rect position of the graduating head. In- 
stead there is a positive index disk on 
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bed of the machine and insures correct 
spacing between the lines on the work. 


THk GEARS FOR THE SCREW 


Referring again to Fig. 6, it will be 
noticed that the gears J and K for Eng- 
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F1G.4 .Driving Mechanism 


the shaft H so that the shaft is rotated 
through one-eighth of a turn at each im- 
pulse and there held fixed until the next 
indexing movement occurs. 

The index disk and the lock bolt are 
seen in Fig. 7. The sectional view here 
also shows a portion of the driving shaft 
F which carries the two worms and the 
intermittent driver gear referred to above. 
At the right-hand end of the shaft there is 
a cam N which at each revolution of the 
shaft withdraws the spring bolt or 
plunger O from the notched disk P, and 
holds it back until the intermittent gears 
have started to rotate the disk, and the 
notch has passed the end of the plunger. 
The drop on the cam, shown in the de- 
veloped section at the right, then allows 
the end of the plunger to ride on the 
incline of the disk behind the notch until 
the intermittent gears bring the disk to 
rest with the next notch opposite the 
plunger, which then drops into place and 
locates the disk exactly one-eighth of a 
revolution from its former position. 

The machine operates rapidly, but this 
indexing and locking mechanism works 
accurately at all speeds, without shock or 
jar, and each movement gives an exact 
advance of the graduating head along the 
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turn to each turn of the driving shaft F 
and the two-to-one spur gears J and K 
rotate the feed screw through one quarter 
turn for each revolution of the driving 
shaft. The screw is cut four threads 
per inch and each quarter turn means, 
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ligh graduations are in the ratio of two 
to one, so that the feed screw / is actu- 
ated at twice the speed of the shaft H 
to which it is geared. The intermittent 
gears connecting the main driving shaft 
F and H rotate the latter one-eighth of a 
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LocKING DisKS AND BOLT FOR INDEXING MECHANISM 


therefore, *; in. advance of the gradu- 
ating slide along the bed. 

Thus 16 turns of the driving shaft F, 
Fig. 4, are required to index the gradu- 
ating slide along the bed a full inch, and 
these sixteen turns of the worm Q at 
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Fic. 8. GRADUATING TOOL HOLDER 
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the left end of the shaft F, cause the 
wormwheel R and the cam A which is at- 
tached to it, to make one complete revolu- 
tion. This cam, of course has 16 lobes or 
working points made to five different 


809 


heights to give the requisite lengths of 
lines for even inches, halves, quarters, 
eighths and sixteenths. 

The worm S, Fig. 4, at the right-hand 
end of the driving shaft F drives the 
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INDEXING JIG AND CRADLE FOR DRILLING HEADS 


BoRING THE HEAD FOR 





A RADIAL DRILLING MACHINE 


wormwheel 7 which carries the metric 
cam B; it makes ten turns to one revolu- 
tion of the wormwheel and cam. Trans- 
lating gears of 63 and 50 teeth are used 
to drive the feed screw as shown at LM, 
in Fig. 6, and upon figuring out the re- 
sults obtained with these gears it will be 
found that the error in each millimeter 
graduation is only 0.000005 in., or less 
than 0.0025 in. in a length of 19 in. The 
ten lobes of the metric cam B are finished 
to three different heights, to give the 
three lengths of lines for millimeter, five- 
millimeter and centimeter divisions. 


THE GRADUATING TOOL 


The graduating tool and its holder are 
represented in the general views, Figs. 1 
and 2, and are shown more in detail in 
Fig. 8. The tool is of circular form with 
ten teeth, each with two cutting edges. 
That is, the teeth are made to cut lines 
in opposite directions from the shallow 
groove along the center line of the sleeve, 
as indicated in Fig. 3. 

The tool.is carried on a stud to one end 
of which is attached an arm U. This arm 
is brought up against the upper stop V 
to position the tool for cutting the series 
of graduations at one side of the center 
line on the work, and is set against the 
lower stop W to give the cutting position 
for the other series of graduations on 
the opposite side of the center line. The 
rotary adjustment of the tool obtained be- 
tween the two stops brings each cutting 
face of the tooth as required onto the 
center line. 

The tool is secured, with either cutting 
face in position, by the knurled screw X. 
The entire head Y is adjusted vertically 
on its post to set the tool to the work by 
means of the screw Z. 

This form of tool cuts a clean line in 
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either direction. Its many cutting edges 
insure long life, and when one tooth be- 
comes dulled the tool is readily adjusted 
upon its stud to bring another tooth into 
working position. 

The form of tailstock used on the 
graduating machine is shown clearly in 
Figs. 1 and 2 and no description is nec- 
essary. One more feature shown in the 
first view may be referred to briefly, 
namely the screw C’ which serves as a 
binder for the head spindle for holding 
the work in mid position to clear the tool 
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and stop-screws are brought into service 
for clamping the whole casting in such 
manner as shall insure rigidity under the 
action of the tools and yet avoid deflec- 
tion. 


THE BorING PROCESS 


There is a hole to be bored out at 
each end of the head for the spindle 
bearings and a cutter bar is used, which 
carries two double-end cutters located 
the right distance apart to operate simul- 
taneously in both holes. There must be 
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Before the finishing cut is taken, the 
clamp-screws and stop-screws at the 
outer end of the work are eased up to 
remove all possibility of springing the 
casting. A dial test gage is placed as 
indicated at .A, Fig. 9, with its contact 
point resting on a planed pad on the 
work. During the readjustment of the 
clamping screws prior to taking the fin- 
ishing cut, the gage is kept under obser- 
vation to avoid any possibility of the 
work being subjected to stresses in set- 
ting up the screws. 
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and enable the graduating head to be 
traversed rapidly with a hand crank on 
the squared end of the screw. 

In starting each graduating operation 
the head with the tool is run back to a 
fixed stop on the bed and the initial lines 
for both sets of graduations are thus cut 
exactly opposite each other, presenting 
the neat appearance’ represented in 
Fig. 3. 


OPERATIONS ON A RADIAL DRILL HEAD 


One of a number of interesting opera- 
tions performed in the machining of 
heads for radial drilling machines of va- 
rious sizes is shown in Fig. 9. This view 
represents the method of boring and 
reaming the head for the spindle bear- 
ings, the work being held on a fixture 
which is later employed in connection 
with a jig for drilling numerous holes in 
different sides of the piece. 

The head is first planed, the surface 
which is to bear on the radial arm is 
scraped, then the casting is placed on the 
boring fixture where it is held on a guide 
corresponding in section to the face of a 
drilling-machine arm such as the head 
will be used on when the machine is as- 
sembled. Here the head is located with 
its dovetailed bearing edge held securely 
against the corresponding edge of the 
guide on the fixture, and suitable straps 











JiG FOR DRILLING A SPEED Box 


perfect alignment in the bore at each 
end of the head, and to secure this the 
cutter bar is carried in bearings forming 
part of the fixture itself and is driven 
from the spindle of the horizontal ma- 
chine by a floating connection. The 
roughing cutters are followed in turn 
by a pair of finishing cutters inserted in 
their places in the bar, and the bar is 
then removed and an alignment reamer 
bar is inserted. 

This bar, with its two reamer heads, is 
shown on the front of the boring-ma- 
chine table. In operation it is pulled 
through the work in order to avoid pos- 
sible deflection, which might occur if it 
were pushed through. 





Fic. 13. PLANING AN ARM 


The bearing surface at the left end of 
the head as it lies on the fixture, has 
to be faced a certain distance from the 
dovetail bearing, by which the work is lo- 
cated on the fixture. To test the ac- 
curacy of the facing operation, a swing- 
ing gage is mounted on a fixed pin at B, 
Fig. 9. If the work is according to the 
required dimensions, the outer end of 
this swinging gage will just contact with 
the surface faced at the end of the 
head. 


THE DRILLING APPARATUS 


In Fig. 10 is shown the boring fixture 
with a head in place and with a drill 
jig attached for drilling the holes in the 
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Two MILLING FIxTURES 
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top and sides of the head, the boring fix- 
ture in this case forming a base for the 
drill jig and work. The engraving shows 
the straps, swinging clamp, the gage B 
and other parts, but the two circular sup- 
ports for the end, by which the whole 
affair is mounted in a cradle and indexed 
for the drilling and tapping operations 
on the different faces, are omitted in this 
view, though clearly brought out in Fig. 
11. Here a jig of this type is repre- 
sented in its cradle, with the indexing 
circle at C and the locking plate at D. 


The head to be drilled is located in the 
jig on its planed and scraped bearing sur- 
face in the same way as for the boring 
operation. It is positioned sidewise by 
two locating plugs at the ends, which 
enter the two holes bored in the previous 
operation. It is located endwise against 
suitable stops and clamped in the same 
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Fic. 15. Friction Rinc SAwcuTs 
manner as for boring. The drill jig proper, 
E, is secured to the boring fixture, which 
here serves as a base, and the latter is 
indexed around in its cradle for the drill- 
ing of the hole in one face after another. 
The boring fixtures for the different 
sizes of heads are all made to fit the one 
cradle, thus avoiding unnecessary dupli- 
cation of this member. 


ANOTHER DRILL Jic 


The jig in Fig. 12 is used for drilling 
a number of holes in speed boxes. The 
boxes are bored for the main-shaft holes 
in another jig. These holes receive lo- 
cating plugs in the jig, Fig. 12, by which 
the casting is here given the correct po- 
sition for the drilling of the other holes. 

The jig is shown pivoted on a shaft 
between the two shoes A and B, which 
have shoulders at the two points C and 
D, adapted te engage the pawls E, car- 
ried by the tilting portion of the jig. 
When the jig is swung down with the 
pawls against the lower shoulders C, it 
is in level position for the drilling of 
the holes in the base. In the position 
represented, with the jig tilted and held 
with its pawls against the upper 
shoulders D, the work is at the right 
angle for the drilling of the holes F, 
which are tapped through the stepped 
portion of the front wall of the case. 


These holes receive the screws which 
act as stops or rests for the gear-shift 
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lever when slid along from notch to 
notch in the box, the screws being so ad- 
justed as to allow the lower to rest at 
just the right height to permit the gears 
to mesh to the correct depth. The bush- 
ings for these screw holes are carried at 
G in the plate H, which may be swung 
back to permit the work to be placed and 
removed. 
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L. This slot is cut a certain width at 
the outside of the ring, and at the inside 
a good third of the metal around the 
hole is cut out to allow the friction op- 
erating fingers sufficient space for their 
opening movement. The cut is made with 
two passes of a saw, as indicated by lines 
ab and cd, Fig. 15, with the fixture 
tilted first to the right, then to the left, 
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Fic. 16. MILLING CLUTCH TEETH WITH DOUBLE INDEX PLATES 


PLANING RADIAL ARMS 


The operation in Fig. 13 is the planing 
of an arm for a radial drilling machine. 
The casting, already bored to fit the col- 
umn, is carried on an arbor resting in a 
pair of blocks with hinged caps to allow 
the work to be easily put in place and 
clamped. The outer end of the arm 
rests on a support and is held between 
stop screws at each side. Just beyond 
this support is shown a template, to 
which the tools are set in planing the 
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bearing surface of the arm to the required 
height, width and angle of dovetail. 
The bearing blocks for the main end 
of the casting are adjustable crosswise 
of their base block, and the different sup- 
porting arbors for the various sizes of 
drill arms are made with the same diam- 
eter of necks so that the one fixture 


serves for all sizes of arms. 
A SAWING FIXTURE 


The fixture at J, Fig. 14, is for cut- 
ting the opening K in the friction rings 


to give the desired narrow opening at 
the outside of the ring and the wide one 
at the inside. 

In Fig. 14, the tilting part of the fixture 
is swung to the right and is held in that 
position by a swinging bolt attached to 
the base. A similar bolt is carried at 
the left side of the base and holds the 
swiveling member when it is tilted to the 
left of the center for the sawing of the 
other side of the opening to the required 
angle. 

The rings are finished outside and have 
a keyway cut inside before they are 
placed in this fixture. They are here lo- 
cated in a V in the tilting block, and 
with their keyways passing over a key 
in a rectangular plug M. The clamp plate 
by which the six rings are secured be- 
fore sawing, is shown at the front of 
the fixture. : 


A TOOTH-MILLING PROCESS 


The fixture N, Fig. 14, holds: two quick- 
return handles, while the teeth at their 
inner ends are milled with the cutter at 
O. In setting this fixture on the miller 
table, the fork gage P is swung up to 
embrace the collar Q on the cutter arbor 
and locate the fixture centrally with the 
arbor. The inner face of the gage is 
brought against the end of the cutter and 
so serves to locate the fixture in correct 
position transversely. 

After the fixture has been set in this 
manner, the gage is employed for locat- 
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ing the work endwise for the milling op- 
eration. For this purpose it is swung 
upright, the two handles to be milled are 
placed in their seats with their inner 
ends against the edges of the gage, the 
clamps are tightened, the gage swung 
down out of the way and the teeth milled 


by feeding the work vertically past the 
cutter. 
MILLING CLUTCH TEETH 
The clutch gear at A, Fig. 16, has 


three teeth cut on the face, the gap be- 


—_—_—-— 
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tween the teeth being about wider 
than the tooth face, to provide the clear- 
ance necessary to allow the clutch teeth 
to engage easily. The shape of the teeth 
and the path of the cutter will be seen 
in Fig. 17. 


Use OF INDEX PLATES 


Two index plates are used in the mill- 
ing operation. These are shown at B and 
C, Fig. 16, and as will be observed, the 
outer plate is offset from the inner one 
an amount sufficient for the clearance de- 
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sired between the teeth. The work is 
first indexed around with the inner plate 
B, and three cuts are taken across the 
face to cut the three gaps between the 
teeth, as indicated by the parallel lines 
in Fig. 17. The block D, with the index 
plunger, is then slid out over the other 
index plate C, which gives the “roll over” 
movement required, and the clutch is in- 
dexed around again for.the three supple- 


mentary cuts, which give the desired 
width between the teeth without any 
trouble. 

















Oil Burning 


A large amount of attention has been 
directed in the past ten years or more 
to the development of modern methods 
in machine shops. So much in fact, that 
it seems as though the shops which sup- 
ply the machine shops with rough or un- 
finished material had been more or less 
overlooked. It appears, therefore, that 
there is a danger in what may be called 
“unbalanced development,” a condition 
which might easily occur in a concern 
having a machine shop with modern 
methods, and a forge or smith shop, for 
example, which was a little behind the 
times. 

It can readily be seen, in such a case, 
that the rough forging, by the time it 
reaches the machine shop, is already so 
overburdened with cost that the effective 
methods in the latter shop simply coun- 
terbalance inefficient methods in the 
former. It should be thoroughly under- 
stood that modern methods call for. ef- 
ficiency all along the line in a manufac- 
turing establishment. 

Within the past two years, there was 
published in one or two of the technical 
magazines a complete description of an 
oil-forge installation at the Mare Island 
Navy Yard, by Naval Constructor H. A. 
Evans. Since that time, a number of 
smith shops, especially government shops, 
have been converted from coal or gas to 
oil, and a number of managers whose 
shops are now runing on coal are look- 
ing seriously into the question of con- 
verting their shops so as to use oil fuel. 
The initial outlay for such a change is, 
of course, large, but it is believed that 
the investment is a safe and paying one. 


ADVANTAGES OF OIL FORGES 


The casual observer, walking through 
any smith shop, wi!l probably be of the 
opinion that 75 per cent. of the workmen 
employed therein are loafing. There is 
a general air of standing around, this 
condition being caused, of course, by 
waiting for heats. Time studies on this 
class of work show what a large per- 
centage of time is lost in this manner, 
and when it is considered that the smith 
and his helper, or the heavy forging gang 


Government Smith Shop 


By C. A. Harrington * 


Details of a successful oil burn- 
ing installation at the Ports- 
mouth Navy Yard. Certain pre- 
liminary cost calculations are 
recommended before converting 


from coal to oil. Increased effi- 
ciency and cleanliness resulting 
from the use of oil, together with 
other commendable shop condi- 
tions. 





*Assistant naval constructor, U. S. N. 
are high-priced day men, the money loss 
is easily seen to be a high one. 

Any method that reduces this waste, 
materially increases production and de- 
creases cost, and this is the main ad- 
vantage of oil forges and furnaces. A 
description of an oil-burning smith shop 
will, doubtless, be of interest not only to 
those who are contemplating a change, 
but also to the plants that. have already 
changed over from coal to oil. Before 
making this change certain preliminary 
calculations and tests should be made by 
the management. 

It will generally be possible to install 
an oil forge, try out different types of 
burners on this forge, and obtain a fairly 
accurate record of the oil consumption 
of the different type burners under av- 
erage conditions. To, secure accurate 
records of oil consumption, using oil 
from a tank properly calibrated, is to be 
preferred to measurement by meter. The 
amount of coal consumed per forge un- 
der average conditions can also be ob- 
tained, and from the known market price 
of oil and coal in the vicinity, the fuel 
cost of the forges may be compared. 

It will also be possible to make time 
studies for work done on the oil forge 
and for exactly similar work done on the 
coal forge, and from these comparative 
results a fairly accurate estimate may 
be made of the decrease in the cost of 
production due to the use of oil. 

The other items to be considered are 
the cost of additional power for air sup- 
ply, if additional air is needed, and the 


cost of upkeep of oil forges, namely, re- 
building those forges which burn out. 
The change in power cost may be cal- 
culated in advance as the horsepower of 
the motors for blowers is known; the 
cost of oil forge upkeep is such a small 
percentage of the total value of the out- 
put that it may be neglected. A careful 
consideration of the foregoing points will 
aid the manager to determine whether 
or not to burn oil in his forges. 

The smith shop at the Portsmouth 
Navy Yard, described herein, formerly 
consisted of a heterogeneous collection 
of coal and gas forges and gas furnaces. 
It is now equipped with 25 open forges, 
two rivet and bolt furnaces, and three 
large furnaces, all served by oil. There 
is also at present one coal forge used 
for welding stanchions, this being the 
only class of work for which the oil 
forge has been found unsuitable. 

The work comprises all classes of 
forge work, tool dressing, anglesmith 
work, and a small amount of drop forg- 
ing. Most of the work is for the repair 
and overhauling of ships, which causes a 
large variety of work, a certain small 
proportion of which is repeat orders. In 
addition, certain forgings which are re- 
quired in the manufacture of standard 
articles for ships’ equipage, are turned 
out in fairly large lots from time to time. 


THE OIL AND OIL STORAGE 


The oil used is a rather heavy fuel oil 
with a specific gravity ranging from 
0.8755 (30 deg. B.) to 0.9465 (18 deg. 
B.). It is received in tank cars which 
are emptied into large storage tanks 
located underground about 100 yd. from 
the smith shop on the waterfront. The 
capacity of these storage tanks is about 
25,950 gal. The oil is pumped from 
these large storage tanks to a small 
ready-supply tank located in the blower 
room of the shop, the pump being also 
located in the same room. 

This ready-supply tank has a capacity 
of 400 gal., and is usually pumped up 
twice a day so as to insure a sufficient 
supply of oil at all times during the day 
to the forges and furnaces. The oil is 
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then forced through a 2-in. main to the 
burners of the various forges and fur- 
naces of the shop by an air pressure of 
about 25 Ib., which is put on the ready- 
supply tank from the yard air mains, a 
suitable reducing valve, of course, being 
used to secure the step-down in pressure 
from the yard air mains. 

This 25-lb. pressure also performs the 
required atomization of the oil for com- 
bustion. Air for combustion is supplied 
through a separate pipe (formerly used 
in the old gas system) to the burners by 
two large blowers, each having a ca- 
pacity of 1200 cu.ft. of free air per min- 
ute at a pressure of 5 Ib. per in. One 
of these blowers is operated by being di- 
rectly connected to a 60-hp., variable- 
speed, direct-current motor, while the 
other blower is direct connected to an 
85-hp., constant-speed motor. Both mo- 
tors operate at 220 volts. 

The variable-speed motor is capable 
of taking care of the average load, which 
consists in supplying air to about 12 open 
forges and 2 furnaces, and is the motor 
which is in daily operation. The con- 
stant-speed motor blower is provided so 
that it may be run in case of injury to 
the variable-speed motor, or in case there 
is an extra large load on the shop. 

It is considered desirable to provide 
two small units for supplying air for 
combustion not only for the reason just 
given, but also because the efficiency of 
the motors is greater when running un- 
der full-load conditions. Both blowers, 
of course, discharge into the same air 
lines when both are running, or each run- 
ning separately. 

Complete combustion is secured in the 
forges with the air pressures above noted. 
This is readily seen by the absence of 
smoke in the shop, a condition which im- 
mediately appeals to the visitor, and by 
the absence of any carbon deposit in the 
forge. No method is provided for heat- 


ing the oil before delivery to the burner, 


the system, as designed, not providing 
for this and the necessity therefor not 
having yet arisen. 

The absence of smoke is an important 
advantage of oil forges over coal in that 
the latter is a very much dirtier installa- 
tion not only due to smoke, but also to 
the small particles of coal and dust 
thrown into the smith’s face by the con- 
stant stoking of the coal fire. With oil 
forges, both the smoke and the necessity 
for stoking disappear. 

It is, of course, impossible to say, ow- 
ing to the large number of variable fac- 
tors present, just how much the output 
of the shop has been increased by the 
introduction of oil. In forge shops, pro- 
duction is chiefly dependent upon the 
time occupied in doing useful work, and 
by taking a sufficient number of careful 
time studies in both oil and coal forge 
shops of similar character, say govern- 
ment shops, a close approximation of 
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comparative efficiencies might be ob- 
tained. 

It is believed that such an investigation 
would show a substantially increased ef- 
ficiency for the oil forge shop, and it can 
be stated that this increased efficiency is 
not injurious to the workmen. The installa- 
tion of oil forges at the Portsmouth Navy 
Yard has been conspicuous for the ab- 
sence of any complaints on the part of 
employees, and not a few have expressed 
a preference for the oil forge. 


OTHER FEATURES OF THE SHOP 


There are other features of the shop 
described herein which, while not orig- 
inal and not part of the fuel-oil installa- 
tion, are deemed worthy of note, and 
which promote efficiency in the shop. 
Among these may be mentioned the 
following: 

Planning system, including a system- 
atized file of costs. 

Specialization, that is, the workmen are 
detailed to the work for which they are 
especially adapted. 

Stowage of dies and tools. 

Excellent sanitary conditions, including 
good washroom, and clothes-locker fa- 
cilities, sanitary water coolers, etc. 

Planning System—Orders for work in 
the smith shop are analyzed by the fore- 
man, and so divided that written instruc- 
tion cards may be made out, one copy 
of this card being put on the planning 
board in the foreman’s office and the 
duplicate copy being placed in a pocket 
of the board at the forge to which the 
job is assigned. An examination of the 
board in the foreman’s office shows the 
amount and distribution of work in the 
shop at any time. 

Most of the work in a shop of this 
class is of such nature that planning in 
detail is unnecessary. Small sketches or 
plans are usually furnished with the in- 
struction cards. The time of starting and 
completing the work is entered on the 
reverse side of the instruction card, so 
that the direct labor cost is readily avail- 
able. These cards are filed in the shop 
office in such a manner that the direct 
labor cost of any fitting such as mast 
band, stanchion, block strap, etc., may 
be readily accessible to the foreman, su- 
perintendent or production manager. 

The stock rack is used for the stowage 
of material received from the storehouse 
until the job for which it is intended is 
ready to be started. Wherever possible, 
all finished material is placed in tote 
boxes, on a concrete slab, near the shop 
entrance, so as to be readily accessible 
to the delivery wagon on its rounds 
through the yard. 

Specialization—The working force of 
the shop is divided into gangs, as fol- 
lows: Heavy forgers. Tool dressers. 
Anglesmiths.. Machine gang. Gang for 
general shop work. This division of 
labor not only facilitates the assignment 
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of work, but tends toward efficiency in 
that each man is given the work for 
which he is especially adapted. 

Die and Tool Stowage— Dies are stowed 
on shelves properly numbered and cata- 
loged, so that they are easily secured 
when desired and easily returned to their 
stowage place after being used. Owing 
to the character of the tools used, the 
necessity for a toolroom does not appear 
to exist. Such tools as are not kept on 
the bench at each forge, are easily ob- 
tained from racks convenient to the 
forge. 

Sanitary Conditions, Etc.—Neat wash- 
rooms and clothes lockers are provided 
in this shop, and a forward step is 
taken in looking after the health of the 
men by the use of antiseptic drinking- 
water fountains or coolers. 


Faceplate for a Grinder 
By DONALD BAKER 


The line engraving shows a faceplate, 
jaws and clamps, which were designed to 
be used with a Norton No. 1 universal - 
grinder. These have given excellent re- 
sults on such .work as round drawing 
dies, cutters, etc. The jaws and clamps 
could be used equally well on a bench 
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GRINDER FACEPLATE JAWS AND CLAMPS 


lathe, or, made on a larger scale, could 
be used on an engine lathe. On work 
to which they are adapted they give more 
accurate results than a regular chuck. 

Referring to she engraving, A shows 
an ordinary faceplate with three ways 
milled in it to take the jaws shown at C. 
These jaws were hardened and ground 
all over, the faces being ground after they 
were assembled on the faceplate. The 
screws E were put through at an angle 
so as to draw the work down on to the 
jaw faces. One of a set of three clamps 
used with this faceplate, and which was 
found very handy, is shown at D. The 
screw F does away with the trouble of 
hunting various sizes of blocking to use 
with the odd jobs that are always coming 
along. 
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Special Tools in a New York Shop 


The firm of P. Pryibil, New York, has 
designed a number of interesting tools to 
be used in the. making of its various 
types of machines, comprising band- 
saws, vertical saws, wood-working and 
metal-spinning lathes. 

The swinging drill jig shown in Fig. 
1 is used for machining the hubs on one 
of the largest types of band-saws. The 
hub registers with the recess A and lo- 
cates from a lug between the ears B. 
The bolt C holds the piece in position, 
and the plate D is used for drilling two 
flange holes with the bushings E. The 
same jig swung over for drilling the hub 
ears is shown in Fig. 2. The jig pdsi- 
tion is located by means of the pin A, 
which fits into bushed holes in the swing- 
ing arm B. 


By Robert Mawson 











Drill jigs and milling fixtures 
used on wood-working and metal 
spinning machinery. 

A useful universal jig of simple 
design. ‘ 

Nest of jigs used to obtain ac- 
curacy ina metal-spinning lathe 


chuck. 
adel 














OTHER DRILLING JIGS 


The drill jig, Fig. 3, is used for ma- 
chining the main frame for one of the 
parallel swing-saws. The face of the 
frame is first milled and then placed on 


the ears A, the cover B being removed. 
After replacing the cover the drilling 
operation is performed. 

The jig shown in Fig. 4 is used for 
drilling the ears on the frames which 
have been face-drilled in the jig of Fig. 
3. The holes drilled in the jig shown, 
Fig. 3, are placed on the bosses A, Fig. 
4, and the frame is held down by means 
of the bolts bearing on steel washers 
resting on the upper side of the piece 
operated upon. The bushings used for 
drilling the ears are shown at B, the jig 
sitting on the machine table in the posi- 
tion shown. 

The jig, Fig. 5, is used for drilling the 
table slide for a double-spindle boring 
machine. The slide A is first face-milled 
and then set into the cradle B. The screw 
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DRILL JiG FoR THE SAW Hus. First OPERATION 


Fic. 2. Dritt JiG FoR THE SAw Hus. SECOND OPERATION 



































Fic. 5. MILLING FIXTURE FOR THE TABLE SLIDE 
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FIXTURE FOR GEAR HOLDER 
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Fic. 7. FixTURE FOR LATHE RESTS 
C is used for position, and the thumb- 
screw D to bring the slide against it. The 
jig plate E, being placed on the cradle, 
and the holding-down screws being tight- 
ened, the jig is ready for operation. 


MILLING FIXTURES 


The fixture, Fig. 6, is used for milling 
the gear intermediate holder for the 
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Fic. 8. A UNiverRsSAL DriLt JiG For SHAFTS 
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Fic. 9. Jigs USED IN MAKING THE SPINNING LATHE HEAD 


double-spindle boring machine. The 
holder A is placed on the stud B, being 
held in position with the nut and washer. 
The arms C are located by means of the 
screws D and locked by means of the 
setscrews E. Poppet screws and a spring 
plunger position the base and hold the 
part securely during the milling of the 
faces of the arms C. 

The fixture, Fig. 7, is used for face- 
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10. METAL-SPINNING LATHE HEAD AND CHUCK 


milling the tool rest for the metal- 
spinning lathes. Two of the rests are 
shown at A, the fixture holding six at 
one setting. The parts are placed in 
the holes B, being held by a_ bearing 
clamp at the rear of the fixture. The 
screws C are used to hold the sides of 
the face to be machined firmly against 
the cut. The fixture rests on the miller in 
the position shown, a large face-mill per- 
forming the milling operation. 


UNIVERSAL DRILL JIG 


The jig, Fig. 8, is used for drilling the 
pin holes in shafts of various lengths. 
The jig is furnished with two scales, 
one at A and the other at the rear of the 
ear B. The scale A is graduated to give 
the distance between the two bushings 
C and D. The scale at the rear of the 
ear B gives the distance from the end 
of the shaft to the bushing C. 

The adjustment for the position at C 
is obtained by means of the knurled and 
threaded screw E, its knife-edge being 
used as a pointer. Recesses are cut in 
the holes as at F so that the fin raised 
by the drilling operation will not inter- 
fere with the removal of the shafts after 
the operation. 


A Set oF SPECIAL Jics 


The set of jigs shown in Fig. 9, is used 
for the manufacture of the eccentric 
chuck of the metal-spinning lathe, Fig. 
10. This eccentric chuck can be ad- 
justed to give a travel of 6 in., and as it 
is in perfect balance a steady running 
machine is obtained in all positions. The 
jig A, Fig. 9, is used for drilling the 
outer holes in the faceplate A, Fig. 10, 
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The jig, B, Fig. 9, is for drilling the inner 
holes in the faceplate B, Fig. 10. The 
jig C, Fig. 9, is used for drilling the 
holes in the gears C, Fig. 10. 


oe 


AMERICAN MACHINIST 
The other jigs shown in Fig. 9 are 
used for drilling the sliding blocks for 
the eccentrics. The general design of 
these jigs will give some idea of the 
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care that is used to obtain accuracy and 
interchangeability in the manufacture of 
the chuck and may suggest application in 
other work. 4 














Motorcycle Work in the Johnson Shop 


While the Iver Johnson’s Arms & 
Cycle Works, Fitchburg, Mass., manu fac- 
tures bicycles, guns and_ revolvers, 
which need no introduction, the motor- 
cycles made by this firm are a more re- 
cent product, and though less known, 
bear all the earmarks and signs of the 
good design and careful ,workmanship 
that have made the firm famous. 


The company manufactures a single- 
cylinder, 4'2-hp., belt-drive motorcycle, 
and makes practically all of the parts 


By Ethan Viall 


A few of the fixtures used in 


machining motor-cycle parts. A 
special worm gear hobbing fixture 
used on a hand miller. Worm 
gear testing gage. A special cam 
miller and an indexing device for 
milling ends of crank axles. 




















in the usual way, and are then split while 
held in the fixture shown in Fig. 3. This 
fixture is made to be held in an ordinary 
miller vise, and the ring to be split is 
placed at A, between the clamp B and 
the plate C. It is locked in place by mov- 
ing the lever D, which tightens the clamp. 
A hand lever moves the table and carries 
the fixture and ring under the cutter. 


HossBiNG WorM GEARS 


The valve-operating cams and worm 
gear are made solid with the shaft, as 
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used in it except tires, rims, tubing, car- 
buretor and magneto. 

While it is not the purpose of this ar- 
ticle to describe in detail either the 
motorcyc:e manufactured or all the fix- 
tures used, a few of the more notice- 
able of the latter will be given. 


MACHINING CYLINDERS 


Cylinder castings are held in a spe- 
cial fixture in a turret lathe, as shown 
in Fig. t. They are bored and reamed, 
the flanges faced and the end counter- 
bored, after which the various holes are 
drilled, reamed, counterbered or tapped, 
as the case’ may be. The castings are 
then seasoned awhile to allow the various 
Strains to adjust themselves, after which 
the bore is ground out on the machine 
shown in Fig. 2. 

In this machine the cylinders are lo- 
cated by dowel pins on the inside of 
the outer head of the fixture A, and 
clamped to it by means of bolts in the 
flange holes. The grinding spindle has 
an unusually long bearing and the head 
slides in the tailstock. Feeding of the 
grinding head is accomplished by gearing 
the shaft B to the main spindle. This 
shaft carries the worm C, meshing with 
the worm gear D, which carries a pinion 
E meshing with the gear F. A pinion 


BorRING AND REAMING CYLINDERS AND FACING FLANGES 
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on the same shaft with the gear meshes 
with a rack on the underside of the 
grinding head. The feed may be easily 
thrown in or out from the operating side, 
and quick movement of the carriage ob- 
tained by throwing out the power feed 
and using the hand lever G. 


SPLITTING Piston RINGS 


Piston-ring castings are bored, turned 
eccentric, and parted with a gang tool 
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MACHINE AND FIXTURE USED FOR GRINDING BORE 


shown at A, Fig. 4. The teeth of the 
worm gear are hobbed out on a small 
plain miller, using the special hobbing 
fixture shown. ' 

In using this fixture, a spur gear B 
is slipped over the end of the shaft, a 
pin in it, fitting into a hole drilled in the 
side of the cam, acting as a driver. This 
gear is connected by means of an idler, 
to another similar gear on a shaft at the 
back of the fixture. On the same shaft 











PISTON-RING SPLITTING FIXTURE 
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Fic. 4. WORM-GEAR HOBBING 


is a master worm gear operated by the 
master worm C. This arrangement is 
such that both shafts will revolve in uni- 
son, so that, when the cutter spindle is 
running, if the fixture is fed in toward 
the column, teeth will be cut in the gear 
blank by the hob D: 

A clearer idea of the construction of 
the fixture will be had from Fig. 5, 
where it is shown with the camshaft re- 
moved. This view also plainly illustrates 
the method of setting in the bearing 
caps, so as to be easily removed. 


TESTING Worm GEARS 


After the worm gears on the camshaft 
have been hobbed, they are tested in the 
gaging fixture shown in Fig. 6. In this 
fixture the shaft is laid in the bearings, 
the test worm A is revolved by hand 
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Fic. 6. WoRM-GEAR TESTING GAGE 





Fic. 8. CONNECTING-ROD FIXTURE 
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FIXTURE 


and the gear is tested for size, shape or 
other inaccuracies. 


MILLING CAMS 


The cams for the inlet and outlet 
valves are milled in the special machine 
shown in Fig. 7. A hardened master cam 
is slipped onto the shaft next to the cam 
to be milled, and is held by a pin fitting 
the hole drilled in the side of the cam. 
The shaft is then placed between centers 
in the swinging frame, as shown. 

In the view given, A is the master cam 
and B the cam to be milled. As the 
spindle C revolves, a weight on the lever 
D keeps the master cam in contact with 
the hardened and ground collar or roll 
E, on the spindle. With the weighted 
lever holding the master cam to the roll, 
the shaft is revolved by turning the hand- 
wheel F on the same shaft with which 
is a worm meshing with the worm gear 
on the camshaft. As the handwheel is 











Fic. 7. MACHINE FOR MILLING CAMS 





Fic. 5. FixTURE wiTH WorRK REMOVED 


turned, the cam is gradually milled to 
the outline of the master cam, 


MACHINING CONNECTING Rops 


Connecting-rod forgings are drilled and 
reamed in the fixture shown in Fig. 8. 
The guide bushings A and B are cupped 
out on the bottom, so as to cénter the 
ends of the connecting rod, when they 
are screwed down on them. It will be 
noted that the shanks of the reamers 
just above the flutes are ground so as 
to fit the guide bushings, which keeps the 
reamers from running out or dulling on 
the hard bushings. : 


MILLING ENDS OF CRANK AXLES 


The crank axle and left crank are 
made in one piece and the end of the 
axle is milled tapering on three sides 
for about an inch back from the end, 
which is done in the fixture shown in 
Fig. 9. The axle is held in a sleeve A 
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Fic. 9. CRANK-AXLE MILLING FIXTURE 


by means of a split collet B, which is 
tapered and threaded so as to be easily 
closed with a spanner wrench. 

A view of this fixture, taken from the 
back, is seen in Fig. 10, and gives a 








clear idea of the working device. An 
arm A is attached to the sleeve hold- 
ing the crank axle; it may be swung 
around, the index pin B and the three 
holes C, D and E, giving the correct 


Fic. 10. 





BAcK View OF AXLE FIXTURE 


positions for milling. The pin F is ad- 
justabie in the slot G in order to accom- 
modate cranks of various lengths. Table 
feed is obtained by using the hand 
lever H. 








Fixtures tor 


One of the products of the W. W. 
Oliver Manufacturing Co., Buffalo, N. Y., 
is a small mirror for dentists, and while 
its outward appearance is similar to those 
with which we are all familiar, it has a 
number of interesting features, one of 
which resulted in the design of the mill- 
ing fixture shown in Figs. 1 and 2. 

In order to finish the outside of the 
holding rings quickly and accurately, this 
fixture was devised for use on a speed 
lathe. With it a large number of the 
holders can be milled on the outside in 
a very short time. 

On the lathe is a small shelf, supported 
by brackets, and carrying a sort of coun- 
tershaft, driven by an independent belt 
from the lathe countershaft above. This 
counter carries a grooved pulley, which 
drives through the medium of around belt, 
on the pulley /, and the small friction roll 
B on the other end of the same shaft. 
The frame, which is mounted on the ways 
of the speed lathe, carries the large fric- 
tion wheel C, which is mounted on a spin- 
dle, through which a draw-in chuck is op- 
erated. by the knurled handle D. 

This spindle is supported in eccentric 
bushings, which are turned by the handle 
E, so. as to bring the work-holding spin- 
dle into contact with the milling cutter 
after the work has been put in place and 
is ready to be milled. By means of the 
handle the eccentric bushings are turned 
in their housings. This brings the. fric- 
tion wheel C against the small roll B, at 
the same time the ring is in contact with 
the milling cutter. The friction roll im- 


mediately begins to turn the wheel C, 
and so moves the work by revolving the 
work spindle, in this way milling nearly 
the entire outer surface of the circles, 


a Variety of 
By Fred H. Colvin 
oie cain 





A number of lathe, miller and 
drilling fixtures which have re- 
sulted in saving time on some un- 
usual operations. 











Small Work 


Stops are provided for the stop pins 
F, so that it is impossible to revolve the 
work too far in either direction, as the 
friction drive slips as soon as the pins 
make contact with their stops at either 
end. The clamping screws K allow any 
amount of friction to be put on the ec- 
centric bushings, so that the handle E 
may either be held in position or will 
remain so as to secure contact between 
the friction wheels without further atten- 
tion. The device works well and can prob- 
ably be modified to suit many conditions. 











Fic. 1. Drivinc SIDE OF DEVICE 











Fic. 2. MILLING PART OF A CIRCLE 
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Before placing the work on the expand- 
ing chuck, the small holder H is screwed 
onto the step, so as to locate it between 
the jaws shown and insure the stop on the 
friction wheel C being correctly located 
so that the mill will only cut the desired 
part of the circumference. 


A MILLING FixTuRE FOR ROLL BEARINGS 


Among the products of the shop is a 
line of jewelers’ rolls for reducing metal 
Although these 


to the desired thickness. 
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plugs shown at A, so as to rest on the col- 
lar, and are held in place by the strap 
B, which just fits between the boxes and 
holds them firmly in position by the pro- 
jections shown on the end. As can be 
seen, this fixture allows six boxes to be 
clamped with only three strap screws, 
the socket wrench shown making it con- 
venient to use. 


The fixture has a tongue on the bottom, 
so as to fit the slot in the miller table 














Fic. 3. FixTURE FOR MILLING Boxes 


are comparatively small machines, they 
require substantial boxes, as can be seen 
from Fig. 3. -After these boxes are bored 
and reamed, they are slipped over the 


and insure the fixture being parallel with 
the table feed. The collars on the plugs 
keep the work away from the body of the 
fixture, so that a pair of straddle mills 
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Fic. 5. Two INDEXING BORING FIXTURES 











Fic. 6. CRANKSHAFT TURNING CHUCK 
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Fic. 4. A FORMER FOR MILLING DIES 


can pass over the entire six boxes and 
mill both sides entirely across at one 
setting. 

The boxes are then turned quarter way 
around so that the other side, as well 
as the projecting lip, may be milled with 
straddle mills. The arrangement is very 
simple and yet seems admirably adapted 
for this work. 


MILLING A Curvep Die 


A rather unusual milling fixture is 
shown in Fig. 4, this being designed to 
avoid hand work and automatically pro- 
duce a die with the contour shown in A 
by the use of a milling cutter C. The die 
to be milled is clamped on the holder B, 
which brings it at the proper position with 
regard to the center of the miller spindle. 
The plate F, which carries the die holder, 
and the gear segment D, so arranged that 





| 

















820 


they can turn freely under control of the 
rack, is bolted against the face of the 
miller column through the hole shown. 
The angle plate G, carrying the rack E, 
is bolted to the miller table and so located 
as to mesh with the gear segment D. 
Starting with the milling cutter in the 
center, the table feed is thrown in and the 
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turned. Then the work holder A is either 
screwed directly on the nose of the lathe 
spindle or held in a chuck, in case the 
threads do not match as in the case 
shown, for the final finishing of the cratk 
bearing. 

The holder has a hole drilled to re- 
ceive the end of the crankshaft at the 
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for all the holes. This includes the large 
cross-hole through the frame, the vertical 
hole, and the five smaller holes. 





Air Jet For Cleaning Fixtures 
By EARLE BUCKINGHAM 
Any one who watches a miller in oper- 
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work A is turned under the milling cut- 
ter by the action of the rack and seg- 
ment. As the table feeds in the direction 
shown at G, the work is moved past the 
cutter, so as to form the curved surface 
on the die shown, which formerly was 
produced by hand. 


THREE LATHE FIXTURES 


Three lathe fixtures are shown in Figs. 
5 and 6. The first two are for boring on 
the faceplate, and the other for turning 
a small crankshaft. 

The small crank A, Fig. 5, is held 
in the inclosing chuck, and in the position 
shown is ready to have the small hole 
bored for the crankpin. By loosening the 
setscrews B and swinging the holding 
chuck to the right against the stop pin D, 
the shaft hole comes into rosition and can 
be easily drilled at the same setting. This 
also insures the correct center distances. 

The other is a similar fixture removed 
from the faceplate. This also acts as a 
counter-balance for the work by having 
the portion / offset the overhanging weight 
of the casting at E. The fixture is fast- 
ened to the faceplate through the hole F, 
while the stopscrews G and H locate the 
position between the holes. They are 
accurately and quickly clamped by the 
straps shown, so as to be easily handled 
on the lathe. 

For making the small crankshafts used 
on jewelers’ buffing and polishing ma- 
chines, the fixture shown in Fig. 6 was 
made. The shaft is bent in a form to 
the desired curve, the ends centered and 


FIxTURE FOR A DRILLING HEAD 


proper distance from the center to give 
the desired throw, and a slot across the 
face of the work holder takes all the 
thrust of turning the crankshaft bearing. 
A setscrew holds the shaft against move- 
ment in the holder and a pointed lathe 
tool makes it an easy matter to complete 
the work. 


A GANG TooL HOLDER 


Another lathe job is shown in Fig. 7. 
This is a special tool-holder made to be 
bolted into the tool block, and carrying 
six different tools, so arranged as to make 
a forming tool which covers every part 
of the two-step V-groove pulley shown, 
and at the same time allow any dimen- 
sion to be adjusted independently of the 
others. 

The strap across the top is provided 
with small setscrews for holding the four 
central cutters down against the bed. 
These. with the two setscrews shown at 
the right, hold the tools firmly in the 
tool block. Each of the tools has its in- 
dividual end adjustment by means of the 
headless setscrews shown, so that any di- 
ameter can be altered at will or any wear 
of the tool easily compensated. Tool blocks 
of this kind are used in a number of 
places in this shop. 

Two views of a good-sized drilling fix- 
ture, used for the head of a light drilling 
machine, are presented in Fig. 8. The 


view at the left shows the piece to be 
drilled before being placed in the fixture, 
while the other shows it clamped in posi- 
tion and all ready to go under the drill 
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ation will note that the operator spends 
@ large part of his time brushing away 
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Air Jet FoR CLEANING FIXTURES 


the chips from the locating points of the 
fixture. If this work was eliminated, the 
operator could produce more work. 

A simple way to accomplish this would 
be to use an air jet. Pipes could be led 
from a compressor to each machine, and 
the fixture could be made similiar to that 
shown in the line engraving, with holes 
drilled so that the jet of air would play 
on the locating point and keep it clean. 
These holes could be connected to the 
air-supply pipe by rubber tubes, which 
would allow the fixture to travel under 
the cutters. 

The valves to these air jets could be 
controlled by the clamping handles of the 
fixture so that the air would be shut off 


*when the fixture was closed, while the 


locating points would be cleaned auto- 
matically as the finished piece was re- 
moved. This would reduce the work of 
the operator to placing the work in the 
fixture, feeding it under the cutters, and 
removing it again. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 


Device to Keep Drawings 
Clean 


Most draftsmen have experienced the 
difficulty of keeping drawings clean, es- 
pecially where smoke filters into the 
drawing room. 





thread cut on its lower end for the col!ar 
E. The pin F prevents the collar E from 
turning round when the screw D is turned. 

In removing the bushing, or liner, from 
the cylinder, the tool is used in the fol- 
lowing manner: The pins B are adjusted 
in such a manner that when the tool goes 
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Device To KEEP 


The line engraving shows in a simple 
way how this trouble was overcome. The 
set-square has three small holes A 
drilled and a piece of fine string B passed 
through them. The T-square, is equipped 
in the same manner. As constant contact 
with the surface of the board tends to 
wear the string, small circular gum stick- 
ers are used as at C to reduce this con- 
tact. The string attached in this manner 
holds the instrument slightly away from 
the drawing, thus preventing smudges 
from smoke deposits and dust. 

J. R. KELLER. 

Pittsburgh, Penn. 








Cylinder Lining Removing 
Attachment 


The line engraving, Fig. 1, shows a 
cross-section of an air-piston cylinder, 
lined with a steel liner, which, when worn, 
has to be removed and replaced. Owing 
to its thinness, it is not strong enough 
to get hold of in the port hole A; neither 
is it advisable to try to split it with a small 
chisel, as this is likely to injure the wall 
of the cylinder, affecting the round of the 
new liner when inserted. 

To overcome these difficulties, the tool 
shown in Fig. 2 was designed. The body 
A was drilled to receive the three pins B, 
and drilled and tapped for the screws C. 
The pins B are flattened on the under 
side and held in place by means of the 
screws C. The body A was put in a lathe 
chuck, drilled and the end bored taper, 
with the pins B in position, and the teeth 
turned on the pins. The screw D was 
made to fit in the body, as shown, and a 
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DRAWING CLEAN 


into the cylinder, the collar E is a little 
distance away from the body A. The 
screws C have been loosened to let the 
pins B slide, but will prevent them from 
turning round. A piece of pipe large 
enough to let the liner of the cylinder 
through is then placed on top of the cylin- 























CYLINDER LINING REMOVING ATTACH- 


MENT 
der. A washer and nut complete the out- 
fit. Tightening up the nut on the screw D 


through the pipe will cause the screw to 
draw up, forcing the pins B to grip the 
liner, and the collar E to take the body A 
and the liner out. 

Should the grip of the pins B be insuffi- 
cient, it can be increased by turning the 
screw D in a direction opposite to the’ 


pitch of the nut. This will force the collar 
E away from the body A, and when again, 
tightened, the pins B will be forced deeper 
into the liner. The pins are made of steel 
hardened and tempered. The taper part 
on the screw D is case-hardened. 

Renovo, Penn. G. WeRNER. 





Selecting Foremen 


As superintendent, how do you choose 
your foremen? Do you prefer a man 
from the outside, with experience in your 
line of work, or one recruited from your 
own ranks? 

It is my opinion that good foremen are 
born and not made. Given equal oppor- 
tunities, some will be highly efficient, and 
others again will never become so. The 
final and conclusive test of efficiency is 
observed in the results obtained from in- 
dividual workmen. 

As production depends very largely 
upon the foremen in the average plant, 
it is my policy to gage a man’s ability by 
his efficiency, as represented in the qual- 
ity and quantity of the production under 
his management. 

I believe that employees should be con- 
sidered first and offered every opportun- 
ity for advancement, as they are more fa- 
miliar with shop work and methods than 
an outsider would be. No arbitrary rule, 
however, can be established, as either out- 
side or inside selection, if followed ex- 
clusively, will work a disadvantage insofar 
as it will eliminate the hope of promo- 
tion. Contrawise, the selection of em- 
ployees alone for such positions will do 
away with the introduction of new blood 
and its accompaniment of new ideas. 

There is such a thing as too much am- 
bition, as reflected in the man who seeks 
to assume more authority than is pos- 
sessed by the superintendent. Of course, 
his tendency is short-lived. The ability 
to gain and hold the respect and good 
will of the best men under him is the all- 
important qualification of a foreman. It 
constitutes the foundation of his success, 
as it involves the ability to correctly gage 
the character and capabilities of men, to- 
gether with a thorough knowledge of the 
work required and the best method of 
handling it. 

There are some factories where the 
policy is pursued of introducing outside 
foremen under the erroneous impression 
that they breed a certain respect, born of 
fear. It evidently is assumed that a fore- 
man selected from the ranks is not ca- 
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pable of commanding the respect of his 
fellow employees. The fallacy of this is 
easily established by a consideration of 
the fact that intelligent and skilled work- 
men are inclined to impartially recognize 
ability in anyone, and consequently no 
policy of intimidation need be pursued to 
establish the authority of a foreman. 

The foreman’s responsibilities and du- 
ties should be divided into functions and 
outlined to him in detail. There are many 
factories where the foreman combines the 
“duties of a speed boss, disciplinarian, or- 
der clerk, time keeper and managing de- 
partment head. This is ruinous, inasmuch 
as no man can reasonably. be expected 
to long survive the physical strain en- 
tailed in the performance of these various 
duties. This is particularly true of an 
outsider, as he has enough to do in famil- 
iarizing himself with the methods of the 
department without assuming the respon- 
sibilities of offices distinctly divorced from 
those of a foreman. 

It is best in making an appointment to 
a position of this character to select a 
shop mechanic possessing executive abil- 
ity and a reasonable amount of good, 
sound iudgment. In a well organized 
plant, it is seldom necessary to seek the 
services of outsiders if the avenues of 
opportunity and advancement are open 
to employees, as under such management 
men are only too eager to avail them- 
selves of the chance to earn promotion. 
This striving for recognition undoubtedly 
affects production favorably, and conse- 
quently is to be recommended to em- 
ployers. 


Chicago, III. J. F. ZiecNER. 








Repairing a Cylinder Head 

We had the misfortune to break the 
head out of our 2500-lb. hammer. Un- 
able to find one in stock, and being a 
good many miles from a foundry, I made 
the temporary head, shown in the illus- 
tration, out of two old band-wheel flanges, 





Fic. 1. THe New Heap 


by cutting the center entirely out of one 
and making a place for the steam port. 
I then screwed a 4-in. pipe plug in the 
other and redrilled both, setting them so 
that the old holes did not interfere. 

The head, put together, is shown in Fig. 
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1, and Fig, 2 shows the separate parts, as 
well as the broken head. Figs. 3 to 6 


show section of the parts and the cylin- 
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THE PARTS AND THE HAMMER CYLINDER 


der. This head not only lasted until a 
new one could be obtained, but is now 
being kept as an extra in case a similar 
accident should occur again. 

Fellows, Calif. L. E. STEPHENS. 





How Long It Takes for New 
Ideas to Be Adopted 


It has been my good fortune or miis- 
fortune to think of a lot of things that I 
thought good, made public, and then be- 
came half discouraged because people 
who it seemed ought to adopt them did 
not. ‘ 

The oil ring for bearings, exploited in 
the late sixties, was not used by anyone 
but ourselves until after the patent would 
have expired, had I taken one out. In 
1885 I made the first ingot mold for 
tool-steel ingots, parted on the corners. 
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2. THE PARTS 


The first one was used until worn out; 
but it was not taken up again by the 
steel makers for ten years. Now we are 
furnishing them to half a dozen steel 
mills. 

Occasionally we find machines set on 
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three points of support, as Whitworth 
found necessary in making surface plates. 
I adopted this practice and have always 
used it in machines and the Straight Line 
engine; but few others do it. Some 15 
or 20 years ago I demonstrated by 
wooden models, that the same material 
put in a box section was 13 times stiffer 
than the standard cross-girt section 
against torsional strains, and four times 
stiffer against bending strains, both ver- 
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FIG. 3 
A CHAMFERING JOB AND THE TOOL USED 





tically and horizontally. I have used 
that form in every place where possible 
ever since; but, with one or two excep- 
tions, others have not adopted it, not- 
withstanding that it is a cheaper propo- 
sition. The patterns and castings are 
cheaper to make, to clean and to keep 
clean. 

We have now been building engines for 
32 years, and I do not think that there 
have been a dozen holes tapped for 
cylinder-head and steam-chest cover, 
stud or capscrew that have not been 
chamfered by a tool which we called a 
wabble drill. These tools I have shown 
to hundreds of visitors. As we use the 
Beaman & Smith tapping chucks, the 
shanks of our wabble drills are made 
barrel shape, so they wabble_ without 
springing, as is necessary with the taper 
shank. Recessing the bottom of the holes 
that do not go through is correct, and the 
cost is insignificant compared to the cost 
of many other things that are done sim- 
ply because they are better. 

My experience with the oil ring has’ 
often inspired me to remark that it took 
about 20 years to get a good thing 
adopted. In the case of the wabble drill 
or chamfering tool it has taken 32 years, 
likely because this is a thing of less 
value. Recently we had occasion to 
chamfer two #3-in. holes to #3 in., as 
shown in Fig. 1. This was done with the 
tool shown in Fig. 2.. After the holes 
were drilled, as shown in Fig. 3, the 
tool in the drill spindle finished the holes. 

Syracuse, N. Y. J. E. Sweer. 





Forming an Unusual Piece 

The different views in Fig. 1 show the 
successive steps in the forming of a 
difficult part from sheet metal, A being 
the blank and F the finished pieces. 
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The blanking die will not be shown, but 
the punch and die used for perforating 
the two holes and slitting the side pieces, 
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following story of his attempt to design 
a manufacturing miller to take the place 


of the Lincoln miller. 
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Fic. 1. SUCCESSIVE STEPS IN FORMING THE BLANK 
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DETAILS OF THE PRINCIPAL PUNCHES AND DIEs 


is shown in Fig. 2. The blank is located 
in this die between the cut pins A and B. 
The dies used are made from bar stock 
set into a cast-iron bedplate, and are 
“doweled” in as shown to prevent any 
possible tendency to turn. 

The first forming operation is done in 
the die shown in Fig. 3, in which the two 
side pieces and one end are bent up as 
shown at C in Fig. 1. The dies for the 
other three forming operations are shown 
in Figs. 4, 5 and 6, and need no explana- 
tion. 


New York, N. Y. E. DoBBINS. 


Why the Lincoln Miller 
Has Survived 


Even a first-class designer sometimes 
falls down on a job because of some seem- 
ingly insignificant detail, so small as to 
have escaped his notice, or (to him) so 
obviously useless or wrong that he prides 
himself on having eliminated it. 

One of the foremost machine-tool de- 
signers in the United States told me the 








There are many things in the Lincoln 
miller which are obviously poor in de- 
sign, but to my mind the worst of these 
is the difficulty of keeping the arbor in 
line with the bed. The distance from the 
handwheel which controls the elevating 
screws to the arbor support on the 
cutboard bearing is so great when com- 
pared with the distance from it to the 
screws which elevate the spindle boxes, 
that there is not only a possibility but 
a probability of considerable error in 
vertical alignment of the arbor. 

This element of design received extra 
attention from me and I at last com- 
pleted the design of a manufacturing 
miller in which the alignment of the 
arbor was as near absolutely correct as 
human skill could make it. With such 
a machine and correct cutters correctly 
ground there would be no diffi. alty in 
producing duplicate work. 

Before building the first machine I 
took the drawings to one of my friends 
who manufactures small arms. He 
looked the design over carefully, com- 
plimented me on various features and 
then said: 

Suppose you have a long formed cut- 
ter of intricate outline and the operator 
grinds it wrong, or it happens to come 
out of the hardening bath small at one 


end, how do you compensate for that? 
I to]jd him frankly I didn’t propose to 
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compensate for any such fool thing; the 
cutters would have to be right in the 
first place and kept right or they could 
not be used on this machine. He then 
said: 


Then that’s where the machine falls 
down. With the Lincoln millers if the 
cutter is out for any reason, the operator 
puts a sheet or so of tissue paper under 
the outboard or the spindle bearings, as 
the case may be, screws down the clamp- 
ing screws and goes ahead with the job. 

A machine in which the arbor is per- 
manently in line is of no use for the 
manufacture of arms and this probably 


applies to other manufactures where 
Lincoln millers are used. 
New York, N. Y. E. A. Dixie. 








Milling a Small Connecting 
Rod End 


The connecting-rod end: for which the 
special side mills were made is shown in 
Fig. 1. The end A is located by means of 
the V, B, adjusted by the screw C, and 
forced into position with the slide D. 
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Fic. 1. THE MILLING FixTURE 

















Fic. 2. STRADDLE-MILLING THE Rop END 


The fixture is held on the miller by 
means of bolts, being located in the usual 
manner with tongues. The cutters are 
held in the miller on the arbor A, shown 
in Fig. 2. The mills consist of a body B 
made of semisteel fitted with sixteen 
4-in, high-speed steel square cutters 


‘set at an angle of 45 deg. with the cen- 


ter line. The cutters are held by set- 


screws. 
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After slotting for the wedge, the rod 
end is returned to the miller for the mill- 
ing of the sides E, Fig. 1. This opera- 
tion is performed in the fixture, Fig. 3, 
which is made with a locating piece A, 
fitting the inside of the rod end, thus 
locating the rod central with the wedge 
slot. 

The rod end is held down by means of 
the strap B and the bolts, the fixture be- 
ing located and held on the machine in 
the usual manner. The same set-up of 
straddle mills is used in the miller as 
for the first operation. 


Mattoon, IIl. O. A. REICH. 





An Improved Belt Shifter 


The engraving shows an improved belt 
shifter applied to a drilling machine. It 
can also be applied to any upright ma- 
chine of this nature, or a lathe. 

The utility of this device is twofold: It 
serves to guard an operatgr’s hand while 
shifting the belt for the different speeds, 
and as a labor-saving device. It is sim- 
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AN IMPROVED BELT SHIFTER 


ple in construction. The one now in 
operation is made of 4x1%-in. steel, but 
it might be made from castings. 

The handle A is on the operating lever 
Db. The belt-shifting lever B is pivoted 
at L to the lever D. When shifting the 
belt, the levers B and D act as one lever 
as the lug K on the lever D prevents the 
lever B from turning about the pivot L. 
The upper belt-shifter lever C breaks 
joint with the lever D, the spring being 
subjected to tension, and while returning 
to its normal position throws the belt 
from the smaller to the larger pulley. 

When throwing the belt from one of 
the smaller pulleys to a larger one on the 
upper cone the lower belt-shifter B per- 
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forms the same action as the lever C. 
The parts E, IJ, F, H and B are the 
stationary framework. The lever D 
slides through the guides 7 and G. 

It will be seen from the plan view that 
the guide slide is made parallel to the 
cone pulley, otherwise the engraving 
is self-explanatory. 


Chicago, III. H. R. SLAVINSKI. 





Milling Fixtures for: Shell 


Reamer Driving Slots 

The fixture for milling the driving slots 
of shell reamers, shell drills, etc., is shown 
in the line engraving. The body of the 
fixture A is of case-hardened machine 
steel and is mounted on the plate B, 
which is made of cast iron, being fastened 
by two dowel pins and three screws from 
beneath. The plate is furnished with the 
locating key C, and slots for clamping to 
the table. The body has four holes, 
ground to také the reamer blanks, and is 
fitted with the two clamps D and the two 
clamp bolts E, fitted with nuts. 
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ing to a large city to learn grinding; and 
I have a feeling to this day that some- 
how I dropped a great many points in 
the social scale of that town by becoming 
a grinder. 

It is true, regardless of what may be 
said to the contrary, that the term 
“erinder” or “grinderhand” applied to a 
man, no matter how skilled he may be, 
lowers him socially in the eyes of the 
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MILLING FIXTURE FOR SHELL-REAMER DRIVING SLOT 


The two springs F are placed be- 
neath the clamps to insure them keeping 
clear when placing in new blanks. It will 
be noticed that the nuts for tightening 
the clamps are on the side opposite the 
clamps, thus having the nuts in the best 
position for clamping, and avoiding mill- 
ing against them. The clamp bolts have 
Woodruff keys to prevent turning. This 
fixture enables four blanks to be cut at 
one time. 

The body has four slots G cut in it, 
each exactly central with the center of 
each hole. These slots are the same 
width as the cutter and facilitate setting 
the latter central with the holes. 

Providence, R. I. FRANZ SCHMIDT. 





Rechristen the Grinderhand 


A tool maker in the manufacturing 
town where I lived a few years ago was, 
and is, a man of considerable standing. 
The degree of knowledge required by one 
of that trade is recognized by the towns- 
folk for what it is worth. As a tool maker 
in a factory, I was treated with all the 
courtesy due a man known to be a skilled 
mechanic. 

Realizing the importance that the grind- 
ing machine was beginning to assume in 
the manufacturing world, I decided to cut 


loose from the old job and enter the new’ 


field while it was still young. I will never 
forget the disfavor with which my frieads 
greeted the annourcement that I was go- 


community. He cannot get away from 
the old definition of the word any more 
than one can give a different meaning to 
the name “scrubwoman,” “coal heaver,” 
“bootblack,” or “hod carrier.” 

Grinding, with its high finish, small 
tolerance limits, and knowledge of wheels 
and speeds, is a very skilled trade, and it 
is only right, that the expert grinder 
should be given a distinctive name, one 
that will distinguish him from the Turk 
downstairs at the snagging wheel, or the 
Italian scissors grinder in the street. 

A grinder does more actual, live, red- 
blooded thinking in one hour than many 
mechanics do all week, and yet flourishes 
under a designation that breeds a mis- 
conception of his importance in the indus- 
trial world and unplaces him in the social 
register. 

The man who files horses’ teeth is 
known as a veterinary, and is hailed as 
“Doctor”; while his neighbor, the pom- 
pous looking individual who pares corns 
and trims toe nails for a living, operates 
under the title of “chiropodist.” 

I am not protesting because they have 
the titles, and I do not ask to be called 
the “grinderirary,” or the “grinderapo- 
dist,” but I do think a man with the brains 
and ability to turn out a product finished 
to the twenty-thousandth part of an inch 
ought to be given a name which, to a lay- 
man, will invest his employment with a 
little dignity. 


Worcester, Mass. R. J. SPENCE. 
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Discussion of Previous Question 


Referring to letters and articles previously published 














The Influence of Speed on 
Cutting Action 


In Vol. 37, page 357, some chips are 
shown, which were taken on a Powell 
planer. These are interesting, since they 
show a distinct difference of chip after 
the table had been accelerated from 30 
to 90 ft. per min. It is clear that cut- 
ting action is a function of the speed 


and that it differs with variations in the 
cutting speed. This phase of the prob- 
lem of the cutting action of the lathe and 
planer tools was discussed by me in Vol. 
32, page 818. 

The illustrations of chips taken on the 
lathe at various speeds show the effect of 
speed even more strikingly than those 
shown on page 357. In Fig. 1, the chips 
A, B and C were taken at speeds of 45, 
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SPECIMEN OF LATHE CHIPS 
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Fics. 2 AND 3. 


CHIP COMPARISON OF LATHE SPEED 


75 and 124 ft. per minute, respectively. 
The same tool was used for each speed. 
The metal machined was a low-carbon 
steel. The difference in shape indicates 
a noticeable difference in the cutting ac- 
tion. 


The reason for this difference is per- 
haps clearer from a consideration of the 
chips D and E, shown in Figs. 2 and 3, 
which were taken at speeds of 7 and 28 
ft. per minute. They are the result of a 
depth of cut and feed different from that 
of the chips A, B, C, and illustrate, in 
common with the planer chips, the same 
tendency to increase the diameter of the 
helical curve of the chip with an increase 
in the cutting speed, and that with the 
higher speed the cutting action becomes 
more continuous. 


The cutting action of a lathe or planer 
tool, as analyzed by Dr. J. T. Nicolson 
(“Lathe Design,” page 21), consists of a 
shearing action more or less continuous. 
At very slow speeds, from 1 ft. in 1 hour 
to 1 ft. in 4% hours, there was no con- 
tinuity and the chip came away in separ- 
ate pieces, generally somewhat the shape 
indicated in Fig. 4. The chip is sheared 
off along the line AB, and the metal or- 
iginally bounded by the lines ABFE is 
distorted to the shape ABDC, the metal ac- 
cumulating and flowing sidewise on the 
top of the tool until attaining sufficient 
pressure to shear it from the body of the 
forging. 


INFLUENCE OF AN INCREASE OF SPEED 


With an increase in speed, but where 
the speed is still slow, the shape of the 
chip is somewhat as in Fig. 5. The chip 
has now some continuity and consists of 
a number of sections, ABDC. These are 
like the previous ones in shape, but the 
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Fic. 5. ACTION OF 
CHIPS FROM CUT- 
TING ANGLE 


Fic. 4. ANGLE OF 
CUTTING 
TOOL 
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cleavage along the lines AB, A’B’ is not 
quite complete. Although the chip D, Fig. 
3, was taken under conditions quite differ- 
ent from those of Dr. Nicolson, the same 
characteristics can be traced in the end 
view. This chip was taken by a round- 
nosed tool, producing a chip of tapering 
thickness. 

Those shown in Fig. 5 were turned from 
a collar with a tool which covered the 
full width. The characteristics are most 
marked at the edge, probably because the 
metal there has most freedom of move- 
ment. The metal at the center of the 
width has not the same opportunity to 
flow, being constrained by the metal in 
its immediate neighborhocd. 

The effect of a further increase in 
speed can be traced from a comparison 
of D and E, Figs. 2 and 3, which were 
taken under the same conditions with the 
exception of the cutting speed. Due to 
the flowing at slow speeds, the chip D 
bulged out sidewise, D being 35 per cent. 
heavier per unit of developed chip length 
than E. 

With the higher speed, the metal has 
not the same opportunity to flow. The 
shearing is not at all complete, and takes 
place at shorter intervals. The amount of 
flow or distortion governs the relative di- 
ameter of the chip helix. The metal at 
slow speeds accumulates mainly about the 
base BD of the chip, Fig. 5, and, there- 
fore, produces a chip helix of small diam- 
eter, since the helix diameter depends 
upon the amount of taper in each of the 
sections ABDC. 

In the cutting action at high speeds, 
such as produced the chips B and C, Fig. 
1, less distortion takes place. The sep- 
aration of the chip from the bar is mainly 
due to bending. The metal bears on the 
tool further away from the point. Due 
to this, the edge does not enter into the 
separation of the chip to any large ex- 
tent. But here it is clear both from the 
planer cuttings and comparisons of A and 
B, Fig. 1, that the diameter of the chip 
helix is an index to the amount of distor- 
tion which the chip has undergone, and 
that an increase in cutting speed incurs a 
reduction in cutting pressure and greater 
continuity in the cutting action. 

Manchester, England. H. T. MILLar. 





Two Part Circular Cutter for 
the Screw Machine 


On page 359, Nevin Bacon writes an 
article under the above head, and on 
page 576, G. T. Tyson, contributing on 
the same subject, writes that when using 
a double tool, the pieces “crowd” and 
break the cutters. 

I have found by placing a piece of 
round steel in one of the turret holes 
(flattened on the side next to the cutters) 
and feeding it into the washers when 
being cut off, that the breaking of cut- 
ters can be prevented. 
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The engraving shows a method of re- 
taining the cutting edgé of the cutters. 
The forming cutters A remove most of 
the stock, and the parting cutters B take 
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Two-PART CIRCULAR CUTTER 


a light finishing cut. This keeps the cut- 
ters to size and prevents frequent. grind- 
ing. 


Chicago, III. A. S. JACOBSON. 





Getting Rid of a Dangerous 
Shop Rival 


John R. Godfrey’s friend (page 584) 
is only one of thousands who have found 
themselves in the same predicament. It 
is easy to suggest the altruistic solution 
of stepping one side and gracefully say- 
ing “After you, Alphonse,” but a man 
who has tasted the sweets of a foreman’s 
pay or who has a family dependent on 
him clings to a good job like a drowning 
man to a straw. 

Existence still has many of the ele- 
ments of war, and is likely to have till 
long after this generation. All of us will 
likely agree that Mr. Godfrey’s corres- 
pondent has confessed to overstepping 
the rules of war. Many of us are also 
able to recall many similar instances that 
are even more flagrant. 

Since these cases are so common let us 
consider ways in which this correspond- 
ent might handle the situation. In the 
first place, may not he, and many like 
him, be unnecessarily alarmed? His 
rival evidently does not value himself so 
very highly and his employers certainly 
do not, or he would not be allowed to 
hold the job even so long. 

Possibly this other man does not want 
responsibility, in which case he ought 
not to have it. Possibly he is only more 
capable than the correspondent in some 
one conspicuous direction and much less 
valuable in others. And then, why get 
rid of a valuable man? If this other 
chap is willing to do three men’s work 
and let the correspondent have the credit 
why not humor him? Why not be proud 
to have men under you that are bigger 
than you are? 

Remember that it is given to some men 
to know how, to some to do, and to some 
to steer. If steering is the correspond- 
ent’s forte and his rival both knows how 
and can do things, it is something to be 
thankful for. There are so few men who 
really hanker for and are fitted to take 
responsibility for the guidance of others 
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that it hardly seems as if any of them 
could long be out of a job. 

If, on the other hand, the correspond- 
ent is holding his job on a bluff, he is 
better off nor to add to his sins by crowd- 
ing out a man who does not have to 
bluff; his punishment is sure to come 
anyway. If deferred, it is likely to bear 
interes! compounded with a vengeance. 
If this is the condition under which Mr. 
Godfrey’s correspondent is laboring he 
has really only two ethically correct 
openings, one to throw up his job, which 
he will not do unless he is thoroughly 
scared, the other to work until he has his 
job on a firm basis rather than on a 
bluff. . 

Springfield, Mass. ENTROPY. 


a 
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Stop for Two Part Circular 
Cutter 


On page 576, G. T. Tyson mentions 
trouble he had with the form of two-part 
circular cutoff and form tool suggested 
by Mr. Bacon. I have had this same 
trouble with tools of this type, the stock 
sticking in between the blades. 

A stop or pushout, usually fastened to 
the headstock of the machine, will push 
out this piece of stock. This stop is so 
hinged that the tool passes by it when 
moving forward to the work. This 
method effectually overcomes the trouble 
he mentions with this type of tool. 

Detroit, Mich. P. W. ABBOTT. 





A Piston Grooving Tool 


The line engraving shows a grooving 
tool made to take the place of the usual 
style of block tool with inserted cutters. 
The tool shown can be held in any of the 
revolving tool posts of the turret or auto- 
matic machine. We used two cytters, 
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A PISTON-GROOVING Too. 
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one for roughing and the other for fin- 
ishing. 

We allowed a relief on the cutters of 
3 deg., and the cutters were found to cut 
freely and stand up well. They were 
made out of %-in. high-speed steel, this 
necessitating a liner being placed under 
the cutter to bring it to the proper cut- 
ting height. 

Erie, Penn. 


CHAS. MANNING. 








Aluminum is now extensively used in 
galvanizing to produce a smooth, bright 
coating on the galvanized articles. A very 
small quantity enly is required and is 
added to the zinc when melted. 
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Oil Cooling Plant for Hardening Room 


A new building for the work of carbon- 
izing and hardening has recently been 
built by the New Process Raw Hide Co., 
Syracuse, N. Y. This is shown in the mid- 
dle of Fig. 1. It is seen to be of sin- 
gle-story brick construction with a double 
monitor roof. The monitor which shows 
for its full length is over the hardening 
room, and the other, of which a small 
portion can be seen at the left of the 
first, is over the coke bunker, which in 
turn is above the carbonizing furnaces. 
A small portion of the building at the ex- 
treme left is used for copper plating. 

To meet the needs of a large volume 
of business and to insure uniform hard- 
ening, an oil circulating and refrigerat- 
ing system has been installed. The re- 
frigerating apparatus is situated in the 
building behind, at the left of the hard- 
ening’ plant, and the necessary connecting 
piping is carried through an underground 
duct. This refrigerating equipment was 
furnished by the De La Vergne Machine 
Co., and consists of a motor-driven am- 
monia compressor; a pump for circulat- 
ing water to the ammonia condenser; a 


Editorial Correspondence 





The apparatus and equipment 
of the new hardening building of 
the New Process Raw Hide Co. A 
refrigerating plant cools the oil 
to about 60 deg. F.; it is then 
circulated to the hardening 
tanks. 


The rotary table heating fur- 
naces are oil fired; the carboniz- 
ing furnaces are coke fired. For | 
the latter a bunker having a ca- 
pacity of three carloads of coke 
has been installed directly above 
the furnaces, and arrangements 
made for easy stoking. 











the gages for the ammonia pressures. A 
belt, taken from the compressor flywheel, 
drives a countershaft at the rear of the 
room, and from this countershaft the 
pumps are belted. 

These pumps are shown in Fig. 3. At 
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triplex pump for the oil circulation, and 
a 3000-gal. tank in which the oil is 
cooled. 


THE REFRIGERATING MACHINERY 


The refrigerating machinery is shown 
in Figs. 2, 3 and 4. In the first, at the 
right, is seen the motor which drives the 
compressor and oil and water pumps. At 
the left is the ammonia compressor it- 
self, and the chain connection between 
the motor and the compressor flywheel 
shaft is easily noticed. At the extreme 
right is the rheostat and starting box for 
the motor, and on the wall at the left are 





New BUILDING FoR HARDENING PLANT oF New Process RAw Hine Co. 


the left is a small pump for the condens- 
ing water, taking its suction from a 
driven well. The larger pump seen at 
the right is of the triplex pattern, takes 
its suction from a receiving tank be- 
neath, and discharges to the cooling tank 
overhead. The return from the harden- 
ing tanks enters this room through the 
large pipe shown in the lower right-hand 
corner, and discharges into a straining 
box lined with fine-meshed brass screen- 
ing. Below this straining box is the tank 
from which the pump takes its suction. 
The cooling tank in the room overhead 
has an overflow which also reaches this 


suction tank. Thus, if the oil is pumped 
at a faster rate than is necessary to sup- 
ply the circulating system, the excess 
overflows into this suction tank and is 
merely pumped over and over without in 
any way flooding the system. 

A safety feature to prevent an accumu- 
lation of oil at any point lies in a drain 
from the duct through which the oil pipes 
pass, located at its low point and con- 
nected with the creek outside. Thus, if 
a break should occur in the oil system, 
the oil would find its way to this low 
point and be drained away from the 
buildings without causing a fire hazard, 
or any loss other than the wastage of the 
oil itself. 

Referring to Fig. 4, the interior of the 
top of the cooling tank is seen. The 
photograph from which this halftone was 
made was taken under considerable diffi- 
culty, as the open space above the oié 
level is comparatively low and the camera 
had to be focussed through one of the 
doors in the icebox shell surrounding 
the shaft itself. The tank is of steel and 
has a capacity of some 60 bbl., or about 
3000 gallons. e 

In it are placed four vertical coils of 
pipe, each having 12 horizontal runs. 
Five of these are above the level of the 
oil and seven are submerged. In these 
coils the condensed ammonia is ex- 
panded. Above each coil is a galvanized- 
steel trough, having a triangular cross- 
section, as seen in Fig, 4, into which the 
warm oil is discharged by the pump from 
below. The discharge edge of this trough 
is notched something like the edge of a 
saw; this-is best shown in the troughs 
at the left. Through these V-shaped 
notches the warm oil trickles in a thin 
sheet and runs ddwn upon the cooling 
coils below. It passes over five of these 
coils before reaching the level of the oil 
held in storage in the tank. 

This tank and all of its piping is in- 
closed in a casing of icebox construction. 
That is, there are two heavy walls of 
boarding with the space between filled 
with granulated cork. This, of course, is 
to prevent the warming of the oil from 
the surrounding air in warm weather. 
The windows opening into the room 
where this tank is located are provided 
with louvers instead of sash, so that they 
may be turned to admit cool air in cold 
weather and arranged to keep out the hot 
air of summer. 

Outside of this tank, and along one 
side of the room, is the ammonia con- 
denser. This does not show in any of the 
illustrations. It consists of a double coit 
of pipe. In the inner section cooling 
water is circulated from the pump be- 
neath, and around this inner section the 
ammonia vapor is led and condensed. 
The temperature of the cooling water is 
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about 50 deg. F., as it comes from the 
driven well. This temperature is quite 
uniform throughout the year. 

In operation, the suction pressure of 
the compressor is 35 Ib., depending upon 
the temperature of the incoming oil, the 
discharge is 150 lb. The temperature of 
the oil circulated to the hardening room 
is easily kept as low as 60 deg. F., and 
the temperature of the returning oil need 
not run over 80 deg. F. in the ordinary 
course of operation. 





Fic. 2. AMMONIA COMPRESSOR 


THE HARDENING RooM 


Figs. 5 and 6 show the hardening room 
with its dipping tanks and machinery. 
Four rotary table furnaces can be seen 
at the left. In front of these are four 
oil dipping tanks, the second having its 
basket withdrawn, and on the floor in 
front a pan showing a quantity of hard- 
ened gears. Fig. 6 shows a motor con- 
nected to a fan blower, which in turn sup- 
plies air for the furnaces, under a pres- 
sure of about 9 oz. A belt from a 
pulley on the farther side of this fan 
blower drives a small covntershaft, 
shown beneath the gallery at the right. 
This, in turn, drives the fuel-oil pump, 
which is in a pit below the level of the 
hardening-room floor. The drive is so ar- 
ranged that should the air pressure be 
lest through a failure of the driving mo- 
tor, the oil pump will at once stop, thus 
preventing the pumping of a quantity of 
fuel oil under conditions when it can- 
not be burned, and possibly causing a 
fire hazard. 

A second motor supplies power to op- 
erate the rotary tables of the furnaces. 

Turning again to Fig. 6, on the rear 
wall are seen the starting switch and 
rheostat for the motor. The small wooden 
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boxes fastened beneath the deck in this 
room contain pyrometers. One of these 
is provided for each furnace, and they are 
so situated as to be easily read by the 
hardener. The oil-quenching tanks are 
of cast iron, having an overflow flange 
around the top, and a connection at one 
point in the bottom of this flange from 
which the oil drains to the return sys- 
tem. The incoming oil enters the bottom 
of the central portion of the tank, passes 
up around the heated work which is being 
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O1L AND CONDENSING WATER 
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quenched, overflows to this surrounding 
flange at the top and then to the return 
main. Each tank is provided with a wire- 
mesh basket, which is raised by means of 
tackle. 

When hardening is being done, it is of 
interest to note the temperature change 
in the oil. As previously stated, the oil 
coming to the tank has a temperature of 
60 deg. F. As a large amount of work 
is dipped, this temperature suddenly in- 
creases and then gradually decreases as 
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the ample flow of oil carries away the 
heat. Within a comparatively few sec- 
onds after the work is plunged, the heat 
has been removed and the oil is circulat- 
ing at its normal temperature. The rapid- 
ity of this change is realized from the 
statement that the oil returning to the 
cooling tank does not exceed 80 deg. in 
temperature. The advantage of all this in 
producing uniformly hardened work 
needs but to be mentioned to be realized. 


THE CARBONIZING ROOM 
Figs. 7, 8 and 9 show the carbonizing 
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furnaces and the coke-storage bunker lo- 
cated beneath the second monitor of the 
hardening building. Fig. 7 shows a group 
of carbonizing furnaces, of which there 
ere seven in all, arranged to burn coke. 
These are all served by a trolley track 
overhead, connected with a packing and 
storage platform on the outside. By 
means of the accompanying trolleys and 
hoists the pots are easily taken from the 
packing platform to the furnaces, placed 
vpon the metal benches outside the oven 
doors, and from these same positions, 
after they have been heated, they can be 
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removed to the storage platform for 
cooling. 

Near the center of Fig. 7 can be seen 
the lower end of a spout coming from 
the coke bunker overhead. Fig. 8 shows 
this bunker in position, while Fig. 9 
shows the industrial track and car run- 
ning over the top of the bunker and lo- 
cated within the roof monitor. The 
bunker has a capacity of three cars of 
coke, and is carried on 15-in. I-beams 
framed into the building. At the extreme 
end of the industrial track, running 


across the top of the bunker, is seen a 


ee ee 





Fic. 6. Motors AND MACHINERY IN 
HARDENING ROOM 


car in which the coke is transported from 
drays on the ground. 

An elevator raises this car to the level 
of this track, whence it can be pushed 
to any desired position to empty into the 
bunker. A conveyor for handling the 
coke was not installed for two reasons; 
one being that coke tends to cut out the 
flexible forms of belt conveyors, thus 
quickly destroying them, and further, coke 
is easily broken in. handling, and such 
breakage tends to lessen its value as a 
fuel. 








Selling Machines or Selling 
Service 
By JoHN R. Gonrrey 


In the good old days. when the machine 
shop consisted of a lathe, a planer, a cold 
chisel and a scraper, there were fewer 
problems confronting the new builders of 
machine tools or “machinist tools,” as 
they were all called at that time. It is, 
of course, also true that there were fewer 
people to buy them, although it is to be 
doubted if any more strenuous efforts 
were necessary to sell them than at 
present ; 

Those were the days when the pur- 
chaser of a lathe or planer was supposed 
to know exactly what he wanted to do 
with it as soon as it arrived and was set 
up, and the use of the machine did not 
depend upon any demonstrator, nor was it 
accompanied by an elaborate set of blue- 
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prints, showing exactly how the different 
kinds of work were to be done. 

It was very natural, however, upon the 
advent of a new type of machine, that 
every mechanic should immediately hail 
from Missouri and want to be shown how 
it operated and how it could do more 
work than the old machine, which he al- 
ready knew. 

Then it was that the managers, who 
were everlastingly onto their job, con- 
ceived the idea of not only selling a 
machine, but also including a _ certain 
“service” in connection with it. 

The new idea took like wildfire, be- 
cause it was needed and because it 
opened up new possibilities in the pro- 
duction of work of various kinds. People 
began to realize that men who had made 
a machine would, of course, be much 
more familiar with it than a stranger, and 
be much more apt to secure large produc- 
tion from it. 


AMERICAN MACHINIST 
HAs THE BUYER A PERPETUAL MORTGAGE 
ON THE BUILDER? 


This has grown to such an extent that 
the man buying a machine seems to feel 
that he has a perpetual mortgage on the 
services of the builder, that he can use 
any amount of time of the demonstrator 
or service department, and that all this 
service shall be as free as the air 
above. 

In one instance, a firm was notified that 
the recently purchased machine had ar- 
rived and requested to send its demon- 
strator at once. On arriving at the des- 
tination, about a thousand miles away, he 
found the machine he was supposed to 
demonstrate still in a box car, and, further, 
that he was supposed to remove an old 
machine from the shop, build a founda- 
tion for his machine, move it from the car 
to its position, and then after all instal- 
lation had been made, teach the men how 
it should be operated. This was clearly 


Vol. 37, No. 20 


or that it is desirable to do so. The dem- 
onstrator is here to stay, and he has be- 
come a very important factor in machine- 
shop work, not only for the man who 
sells’the machine, but he is fully as im- 
portant to the man who expects to use it. 

The demonstrator undoubtedly has a 
wealth of practical information which he 
can and does impart to shop managers 
and foremen all over the country. A good 
demonstrator, in fact, is a sort of a lim- 
ited edition of the AMERICAN MACHINIST, 
in that he becomes a sort of clearing 
house for machine-shop information and 
helps everyone with whom he comes in 
contact. 

But, just as in the case of the purchas- 
ing agent who wastes a salesman’s time 
and who seems to take delight in causing 
unnecessary expense to a manufacturer 
of a machine, these special expenses 
should not be charged up against the 
whole industry, as we must do when we 











This idea grew by leaps and bounds, 
until at the present it is often a ques- 
tion as to which is the more important 
factor in a sale, whether the machine or 
the service costs the most money or is 
worth the most. Various departments 
have been organized by many manufac- 
turers for the sole purpose of assisting 
customers, both actual and prospective, in 
securing the best possible results from 
their machines. 

This is also extended to the providing 
of demonstrators, who not only instruct 
workmen how to operate the machine to 
the best advantage, but who make period- 
ic calls upon the various users of the 
machines to see how they are being used 
and, if possible, to add still further sug- 
gestions which will be of service to them. 
They are, in fact, traveling efficiency en- 
gineers, paid by the concerns who build 
the machines, and the expense being 
properly charged to the advertising end 
of the business. 


THE COKE STORAGE BUNKER 


a case of imposition of the rankest kind, 
but so long as the expense of traveling 
had been incufred and the successful op- 
eration of the first machine probably 
meant the installation of several others, 
the demonstrator decided to stick to the 
job and become maid of all work for the 
time being, in the good of the cause. 

There are many manufacturers who can 
tell similar tales and there seems to be 
almost no limit when it comes to unal- 
loyed nerve on the part of some purchas- 
ers. They not only expect to buy a ma- 
chine at the lowest possible price, but 
also to have the benefit of a consulting 
engineer for an unlimited time and to im- 
pose almost any expense on the manu- 
facturer of the machine in the way of 
traveling expenses, hotel bills and salary 
for the demonstrator. 


DEMONSTRATORS HAVE COME TO STAY 


Now, I do not believe for a minute 
that we can ever go back to the old way 
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add them to the price of machines, as 
under the present method. 


A SUGGESTED PLAN 


As in the other case, the only way out 
seems to be the establishment of a basic 
price, to which should be added the cost 
of special tools and of the demonstrator, 
while he is engaged in consulting work, 
because that is practically what it 
amounts te; and as in the case of doc- 
tors, we should be perfectly willing to 
pay a fair price for expert advice. 

I fully realize the various snags that 
are sticking up all along the pathway of 
such a scheme as this, but I am very sure 
some of my machine-building friends will 
say “Amen” under their breath, whether 
they ever dare mention it aloud or not. 

It might be possible to establish a cer- 
tain allowance for the cost of demonstrat 
ing machines in the purchaser’s shop, and 
have a recognized excess charge for 
everything beyond this. 
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Secretiveness and Stagnation 
We are told of the isolation of China in 
years past, of the keeping out of 
foreigners with new ideas and the re- 
sulting stagnation of the empire so far 
as manufacturing and modern methods 
In spite of this, not 
because of it, they worked out many in- 
teresting devices which show marked 


were concerned. 


ability along many lines. 

That all the 
away as China is evident to anyone who 
studies the methods of many machine 


isolation is not as far 


manufacturers in various parts of the 
country. Like the Chinese, they try to 
keep shop secrets “in,” but in 
than they 


reality 
keep more valuable ideas “out” 
can possibly keep in. 

Two instances come to mind which 
show this very clearly. They are small 
cities about 60 miles apart, and yet in 
marked contrast in many ways. Thé first 
has probably more shops than the second, 
but the secrecy germ has been at work 
so long that there is widespread infection 
until the mere thought of allowing any 
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of its methods to be published throws 
the inhabitants into a congestive chill. 
As a result, there is hardly a method in 
the whole town that has not been known 
to mechanics for a decade, and a really 
modern shop is not to be found. The 
secrecy germ has had a deadening in- 
fluence in every way. 

The second city has fewer shops, but 
more modern methods. It not only wel- 
comes the stranger within its gates, but 
he is free to carry away as many ideas 
as he chooses. As a result, it gets more 
information than it imparts, 
visitor gladly gives up anything he knows 
in response to the warmth of his wel- 


Even an iceberg will thaw a little 


as every 


come. 
when the sun strikes it. 

And so we have the very marked con- 
trast in the shops of the cities. 
There could hardly be a better example 
of the reflection of the attitude of the 
different managers. Those who desire to 
keep all they have and give out nothing, 
get very little more, and they go on un- 
der the fond delusion that no one else 

The broader policy wins every 
We never get worth-while things 


two 


knows. 
time. 

wi aout giving up something for them— 
and the more we give, the more we get. 





The Modern Way 


We are pleased to note that the Amer- 
ican Society of Mechanical Engineers has 
joined the ranks of progressive organiza- 
tions, and proposes in future to conduct 
its meetings on a strictly modern basis. 
In common with other societies, it has 
followed the old custom of appointing a 
local committee in the city where a con- 
vention was to be held to attend to the 
social features of the convention. This 
involves the soliciting of subscriptions 
from local members, which is bad, or 
from local firms, which is worse, in order 
to defray expenses of receptions, colla- 
tions and dances, or whatever form the 
entertainment may assume. 

This puts the visiting members under 
obligation to the local members, and, 
when the convention comes to their local- 
ity, they feel in duty bound to-subscribe 
all or more than they can well afford, 


This makes 
an endless chain, and we are pleased 
to note that steps have been taken to 
end this method of conducting conven- 
tions. 

The modern method is to have every 


to return the entertainment. 


participant in the social features of a 
convention pay his share of the expense, 
and we believe that both the visiting and 
local members will be glad of an op- 
portunity of paying their own way instead 
of feeling under obligation to members 
who happen to reside within the conven- 
tion zone. 

We are informed that this step was 
taken, after due consideration of all 
phases of the question, as being the only 
feasible method of handling the expense 
of the social feature, which, in spite of 
all economies possible, runs into several 
thousand dollars at each convention. 

And while any change of this kind 
comes as more or less of a shock, we are 
quite sure that no member of an organi- 
zation of this kind desires to have his 
entertainment paid for by another mem- 
ber, and that, as soon as members be- 
come accustomed to the new order, the 
change will be appreciated by all con- 
cerned. 





Victim No. 210 


The New York Times of November 7, 
at the end of a news item telling of the 
death of a German military aviator and 
his passenger in an aéroplane accident, 
: “The two fatalities yesterday bring 
the list of aviation victims up to 210. 
Three men have been killed this month.” 

Two hundred and ten men have lost 
their lives in the brief history of the 


says 


art or sport of aviation. Is this sacri- 
fice worth while? We recognize that 
all human progress demands and takes 
its toll of human life, and if such deaths 
advance knowledge they are 
probably justified. But how many of 
these 210 men who have been killed in 
aviation have contributed to our knowl- 
edge of that science or art? 
possible to answer this question even 
approximately; but we can say that the 
lives lost in the sport of aviation have 
been wasted. Most of them have been 


human 


It is im- 
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lost in spectacles and shows given over 
to the passion for excitement and the de- 
mand for thrills on the part of gaping 
crowds. 

Unfortunately, it is probable that this 
wastage will continue. The crowds will 
still continue to assemble to wonder at 
the feats of the aviator. He in turn, to 
win popularity, will continue to take fool- 
hardy risks, and the death roll will be 
extended. In time the edge of all this 
will be turned, but not immediately. 
Parachute jumping is by no means a lost 
art today, although it has been indulged 
in for many years. It is probable that 
its spectacular features have been to a 
degree eliminated, but every summer 
adds some victims to the hazards of the 
parachute. 

Though recognizing this unfortunate 
situation, it is worth while to consider the 
causes of such accidents. 
Improper de- 


mechanical 
These seem to be three: 
sign, leading to a weak structure; im- 
proper construction or assembling, lead- 
ing to the failure of some part in use; 
and improper manipulation in flight, 
leading to stalling. 


The accidents from the first cause have 


been more common with monoplanes 
than biplanes. In fact, the reason for 
the difference in design in these two 
types is very generally overlooked. It is 
not a question of stability, for the mono- 
plane, properly designed, is as stable as 
the biplane. It is not primarily a ques- 
tion of efficiency of the planes, for there 
is but little loss in the shading of the 
upper plane by the lower one in a bi- 
plane type. But in point of strength 
there is a difference. 

The biplane with its trussing between 
the upper and lower plane members is 
in itself a much stiffer and more rigid 
structure than the monoplane. Herein 
lies its advantage. It is more than 
likely that as time goes on the biplane 
will continue to increase in favor, and 
the monoplane may possibly be used for 
nothing but racing. That is, the latter 
will be a specialized type of aéroplane 
used only in the field of sport, in the 
same way that we have the racing type of 
automobile. 

It is not a difficult matter to design an 
aéroplane with an ample factor of safety 
in all of its members. The better de- 
signs carefully consider this factor, and 
in addition to the strength necessary for 
the stresses in flying, parts which are 
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liable to impact in starting or landing 
are given additional strength to resist 
those shocks. 

The second cause of accident, im- 
proper construction and adjustment, has 
probably led to many fatalities. Edi- 
torial comment in an aviation journal ad- 
vances this as the greatest cause. The 
necessity of having everything properly 
assembled, and tuned, is evident, for 
practically nothing can be done by way 
of mechanical adjustment when an aéro- 
plane is in the air. Further, unlike an 
automobile, the aéroplane must be nearly 
up to speed before it enters the air, and 
must make a landing with but little les- 
sening of velocity. 

We can easily imagine that automo- 
bile difficulties would be much greater 
were it necessary to start a car, say from 
rest to 30 miles an hour in the short time 
required to lift an aéroplane from the 
ground, or again to stop it from a speed 
of 30 miles an hour in a similarly short 
time. Were such conditions to be met, 
the automobile would undoubtedly be a 
far more unreliable machine than it is to- 
day. 

Turning to the third mechanical cause 
of aéroplane accidents, we reach the one 
which is probably responsible for the 
majority of the fatalities in connection 
with the sport, particularly in executing 
the deadly spiral dip. Any aéroplane must 
have a certain speed to exert a lifting 
power on the air sufficient to keep it 
afloat. If this speed is reduced, the 
lifting power is lessened, and the ma- 
chine must fall. The curve showing re- 
lationship between speed and lift for 
many types of plane in use, is com- 
plicated in shape and has peculiar re- 
versals. 

In turning a small circle or executing 
the narrower part of a spiral dive, it is 
evident that the inside wing is traveling 
considerably slower than the outside one. 
It is further evident that unskillful man- 
ipulation of the controlling levers may 
throw or warp a plane to a position 
where instead of increasing its lifting 
power this power is lessened. This is 
because of the relationship between the 
speed and the lifting power mentioned 
above. Certain of these relations are 
such that very slight differences in the 
angles of the plane have a considerable 
influence on the proportion of the re- 
sulting forces. 

It is perfectly possible to manipulate 
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these planes so as to stall an aéroplane 
in mid air; that is, the efficiency of the 
planes can be so reduced by improper 
setting as to decrease the lifting power 
for the particular speed being used to 
such a degree that the machine cannot 
keep afloat but must drop. This action 
is called stalling. 

Some aviators have deliberately ex- 
perimented under these conditions, that 
is, have purposely stalled an aéroplane 
to study its action. When such a con- 
dition arises the only thing to do is to 
start the machine downward at a rather 
sharp angle to increase the speed suffi- 
ciently to again bring it to a horizontal 
position and keep it afloat. If this cannot 
be done the machine must fall, and such 
falling has cost many lives. 

Thus, there are two things that can 
be done to lessen the future number of 
victims of aviation. These are, first, +o 
so design, construct and inspect aéro- 


* planes that there shall be no structural 


weakness or mis-adjustment of any 
parts. Second, to instruct every aviator 
so that he will have a mental picture of 
the action and effect of all the manip- © 
ulations of his machine, and will be 
able to avoid being stalled. Beyond this 
there seems to be little that can be done. 

The immediate development of avia- 
tion appears to be along the line of 
sport. It is claimed to be healthful, ex- 
hilarating, and if the stage of accidents 
can be passed, will undoubtedly become 
popular, at least among men of wealth 
and leisure. 








The extent to which employers are 
actively interested in the prevention and 
cure of industrial disease is shown by 
a statement of M. G. Overlock, before 
the recently held Conference on Industrial 
Diseases. He said: 


At the present moment I think I can 
say that there are in different parts of 
New England and the eastern states 
more than 500 cases [of tuberculosis] 
under treatment, the expenses of which 
are paid by their employers. 

One important fruit of this work is 
that the persons who are cured or whose 
cases are arrested return to work as 
teachers of sanitation and industrial 
hygiene. 

Mr. Overlock, who is health inspector 
for the State of Massachusetts, hopes that . 
this movement, which he has fostered 
among New England manufacturers, 
may spread throughout the country. 





November 14, 1912 





AMERICAN MACHINIST 








SH 


Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 
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Horizontal Boring, Drilling 
and Milling Machine 

The halftone, Fig. 1, shows a new size 

precision horizontal boring, drilling and 


milling machine as now built by the 
Lucas Machine Too! Co., Cleveland, Ohio. 


a 


verse movement of the feed handle. 
When the feed is engaged the quick 
power-return is automatically disengaged 
and vice versa. 

In Fig. 2 is shown a rear view of the 
machine with the vertical milling attach- 
ment applied. The broad base of the 
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Fic. 1. 


The machine shown is the smallest size 
made, and is known as “Model No. 31.” 
The general design is similar to the ma- 
chine shown in detail in Vol. .34, page 
191, and is now the standard for all sizes. 
It has feeds in every direction and has 
a quick power return to every feed, al- 
ways in a direction opposite to the feed. 
The return is simply operated by a re- 


HORIZONTAL BORING, DRILLING AND MILLING MACHINE 


column and the rigidity of the bed are 
well illustrated in this view. 

The spindle is 3 in. in diameter, with a 
No. 5 Morse taper hole, and has a travel 
of 24 in. The greatest distance between 
the faceplate and outer support for the 
boring bar is 5 ft., and the greatest dis- 
tance from the top of the platen to the 
center of the spindle is 24% in. The 
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Fic. 2. REAR VIEW 


WITH MILLING ATTACHMENT APPLIED 


platen measures 22x42 in., and has a 
crossfeed of 30 in., with automatic trip. 
There are provided 18 geared feeds 
from 0.003 to 0.400 in. per revolution 
of the spindle. The rate of feed is the 
same for every part to which it is applied, 
and not more than one feed can be en- 
gaged at the same time. The driving 
pulley is 14 in. in diameter for 3-in. belt, 
making 350 r.p.m., and gives 12 spindle 
speeds ranging from 15 to 200 r.p.m. 








Combination Disk Grinder 


In the combination disk grinder shown 
the spindle has been made extremely long 
in proportion to the diameter of the disk, 
in order to overcome the undue wear on 


the journals caused by excessive pressure 
on one side of the disk when the distance 
between the journals is not of sufficient 
The spindle journals are self- 


length. 
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COMBINATION DisK GRINDER 


oiling, and have ball bearings to take the 
thrust on the disk. 

One end of the machine is arranged 
with a 14x2-in. carborundum wheel 
equipped with a safety guard, while the 
other end is fitted with a 20-in, disk hav- 
ing a swinging table on the outer side, 
which can be tilted for angular work. 
On the back or coarse side of the wheel 
there is provided a stationary rest for 
supporting the work when taking rough- 
ing cuts, or if necessary, it can be swung 
out of the way entirely. 

The length of the spindle, overall, is 
40 in., the journals measure 2x74 in., 
and the machine occupies a floor space 
of about 2x4 ft. 
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This grinder represents a recent devel- 
opment of the Sellew Machine Tool Co., 
Pawtucket, R. I. 





Broaching Machine with 
Motor Drive 
The halftone shows a motor-driven 


broaching machine adapted for broach- 
ing various shaped holes of small sizes, 
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MOTOR-DRIVEN BROACHING MACHINE 


and is manufactured by the J. N. La- 
pointe Co., New London, Conn. 

As will be noted, the machine and mo- 
tor are mounted on the same base, as 
well as the rear countershaft bracket, 
while the front bracket is fastened to the 
machine, making for rigidity. The switch 
is conveniently located on the front coun- 
tershaft bracket. 

The machine has a large ball-thrust 
bearing to receive the pressure from the 
screw and the countershaft is equipped 
with ball bearings. The machine has a 
1644x2%-in. driving pulley, a cutting 
speed of 7 ft. per minute and a capacity 
to cut 4%-in. keyways, or broach 3-in. 
square holes. 








Hollow Setscrew 


The design of this setscrew is made 
clear by the halftone. A special wrench 
is not required as the screw may be 
tightly set with a common screw-driver 
or any piece of flat metal about the width 
of the slot. 
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HOLLOW SAFETY SETSCREW 

The six dovetailed slots make this 
design of screw handy in places where 
it is possible to obtain only a short move- 
ment of the wrench. When the special 


wrench shown is used any tendency of 
the screw to spread is eliminated. 





This setscrew is a recent development 
of the Goodwin Hollow Setscrew Co., 
Waterbury, Conn., and is made in a 
variety of sizes. 








A Valve without Packing 


The illustration shows a sectional view 
of a new valve which is being made by 
the Syracuse Faucet & Valve Co., Syra- 
cuse, N. Y., for the various uses to which 
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A VALVE WITHOUT PACKING 


steam and water valves are put, includ- 
ing locomotive service. 

The seat is held at A in the usual man- 
ner, the seat holder, if it may be so called, 
having a substantial thread B, as shown. 
This is entirely independent of the valve 
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stem C, there being a square hole inside 
of B into which the squared end of the 
stem fits. In this way the stem has no 
vertical movement, the disk holder B be- 
ing turned by the squared end of the stem 
and guided by the thread shown. 

Surrounding the stem is the spring S 
which holds the packing disk D against 
the end of the nut E, a fairly sharp edge 
on one piece where they come in contact, 
making the joint, which effectually packs 
the valve against leakage around the 
stem, without packing of the ordinary 
kind. The valve shown is especially de- 
signed for vacuum heating systems, but 
the same principle holds in valves used 
for different purposes. 








A Lettering Pen 


The engraving shows a lettering pen 
made by the One Dip Pen Co., Baltimore, 
Md. The pen has two ink retaining lips 





A LETTERING PEN 


curled up in the concave side. These 
will at one dip catch and hold a supply 
of ink sufficient for about 600 words. 


Motor Driven Buffing Lathe 


The machine shown was designed for 
accurate and rapid buffing and polishing 
work. , 

The motor is totally inclosed and bolted 
to an adjustable bed, with a vertical ad- 
justment of 4 in. to take up belt slack. 
The adjustment is accomplished by the 

















MoTOR-DRIVEN BUFFING LATHE 


screw shown protruding through the 
motor-box cover. 

The spindle is made of high-carbon 
crucible steel and the bearings are bored 
and fitted with babbitt liners. The box 


and cap are bored and have circular holes 
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sunk in them which act as anchors for 
corresponding lugs on the babbitt liners. 
When the liners become worn beyond the 
allowable limit they are easily replaced. 
The boxes are equipped with dust collars 
as shown. 

The machine occupies a floor space of 
27'%4x23"™% in., the height to the center of 
the arbor is 3034 in., and the length of 
the arbor over all is 40 in. It is a recent 
product of the Northampton Emery 
Wheel Co., Leeds, Mass. 





Machining Graphite Bars 
By Epwarp R. CoLe* 


The increasing use of graphite in vari- 
ous forms has made necessary the adop- 
tion of different methods of machining 





SPECIAL DRILLING MACHINE 


Fic. 1. 


it to bring it accurately to size and to 
afford connections for wires or other elec- 
trical contacts. 

It frequently happens at the plant of 
the International Acheson Graphite Co., 
Niagara Falls, N. Y., that long pieces have 
to be drilled at various points, and as the 
conditions are somewhat unusual, the 
multiple-spindle drilling machine shown 
in Fig. 1 was built. 

As will be seen, the frame is made up 
entirely of piping, from the flanges which 
fasten the uprights to the floor, to table 
supports, the buck frame braces and the 
bearing holders themselves. The whole 
machine is self-contained, as the piping 
overhead carries the pullevs for returning 





superintendent, Interna- 


Co. 
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the feed levers, and the back frame sup- 
ports the jackshaft, which drives each 
spindle by means of the quarter-turn belt 
shown. 

Each of the seven drilling heads con- 
sists of the large T on the main horizontal 





Fic. 2. MILLING GRAPHITE BARS 


pipe or beam, the short upright pipe, an 


elbow, a short nipple, a T, two nipples, 
two elbows, more nipples and two T’s, 
one each for the upper and lower spindle 
bearing. These T’s are babbitted and 
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The method of cutting the thsead is in- 
teresting, and shown in Fig. 3. A car- 
borundum wheel 8B, shaped to the 
proper angle for the thread, is used 
for the actual cutting. The work A is 
mounted between centers as shown, the 
end being fastened to the screw E, so as 
to turn with it. The centers holding the 
work are supported on the large pipe C, 
the dead center or tail end extending 
down to the lower bar, so as to prevent 
any turning around the upper bar D. 

With the graphite bar mounted in the 
machine, the whole pipe framework is set 
in front of the grinding stand, so as toe 
bring the grinding wheel in the proper po- 
sition to do its work, and to start the 
thread on the end of the piece. The nut 
F, surrounding the screw, is fastened at 
the proper point on D, and the actual 
thread cutting can begin. 

Turning the handwheel G rotates the 
screw E and with it the work A. It also 
advances the work past the thread-cutting 
wheel just the amount of the lead of the 
screw E. This gives the same results as 














. Fic. 3. THREADING GRAPHITE BARS 


form the bearings with the belt pulley 
between. The heads can be adjusted to 
any position on the horizontal pipe. 

The table is primarily a channel beam, 
bolted to flanges at the upper end of the 
elbow, and the two planks form a soft 
bed to be drilled into if necessary and 
easily renewed when desired. 

Fig. 2 shows a planer rigged with a 
large inserted-tooth milling cutter on a 
vertical spindle head on the planer cross- 
rail. The work being milled is a lot of 
graphite bars, which must be machined 
to fairly accurate dimensions, 


THREADING GRAPHITE Robs 


For some classes of work, round elec- 
trodes are. used, these being screwed into 
brass or copper holders for actual use. 





@ Fox lathe-chasing arrangement, and 
does the work in much less time than it 
takes to tell. 








In an article in the Railway Age Ga- 
zette it is pointed out that wood-block 
paving is almost universally conceded to 
be the coming material for street use. 
It is further argued that the blocks may 
also be of decided service for floor con- 
struction in industrial plants. For this 
purpose a light treatment of pure coal- 
tar creosote is considered ample to pre- 
vent decay indefinitely. The exact 
amount of oil used would depend on 
conditions; but, generally speaking, it is 
believed that for shop floors, a 10- to 12- 
lb. empty cell injection per cubic foot 
should be ample. 














ncreasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 











METAL WorRKING 


NEW ENGLAND STATES 

The National Metal Seal Co. has had 

lans prepared for the construction of a 
Factory on a site adjoining its present 
plant at Morrill’s Corner, Maine. 

Plans have been prepared for an addi- 
tion to the frog shops of the Boston & 
Maine R.R., on Canal St., Nashua, N. H. 
George F. Adams is gen. mgr. of the shop. 


The machine shop of Gilman & Sons, 
Inc., Springfield, Vt., which employs 
about 50 men, was destroyed by fire, Nov. 
4. A large amount of new machinery 
and equipment will be required. 

The foundry of the Fitchburg Foundry 
Co., Fitchburg, Mass., was damaged by 
fire, Oct. 29. 4088, $1000. 

The Northern Massachusetts St. Ry. Co. 
will build a frame car barn, 180 ft. long, on 
Orange Road, near Gardner, Mass. 

The cutlery factory of the Stephen Rich- 
ard Co., Southbridge, Mass., was dam- 
aged by fire, Oct. 30. Loss $20,000. 

W. D. Kinsman has secured a permit for 
the construction of a factory on Napier 
St., Springfield, Mass. The building will 
be occupied by the Chandler Co., manu- 
facturer of metal goods, It will be two 
stories, 42x77 ft., and is estimated to cost 
$12,000. E. C. & G. C. Gardner are archs. 


The Stamford German Silver Co., 
Stamford, Conn., will build a plant at 
Springvale, Mass. There will be a roll- 
ing mill, 75x150 ft., a furnace room, 25x 
75 ft.. and a casting room, 36x68 ft., of 
brick, one story. W. B. Beckley is pres. 

Charles H. Metz will build an addition 
to his plant in Waltham, Mass., for the 
construction of the 1913 model of Metz car. 
The new building, plans for which have 
been completed, will be situated on the 
Fore estate, and will have 50,000 sq.ft. of 
floor space. 

V. N. Familgliette will build a two-story 
brick garage, 45x70 ft., on Dean St., Provi- 
dence, R. I. 

The Standard Nut & Bolt Co., Valley 
Falls, R. I., is building a one-story 
addition which will have a floor space of 
7000 sq.ft. 

The contract has been awarded for the 
new factory for the Electric Cable Co., 
at Bridgeport, Conn. Plans were pre- 
2ared by the Fletcher Engineering Co. 


Noted Nov. 7. 


The Albertson Folding Typewriter Co. 
will remove from New York and estab- 
lish a plant in the Perry Bldg., Fairfield, 
Conn. E. H. Albertson is gen. mgr. 

S. F. Hines will build an addition to his 
garage on Wethersfield Ave., Hartford, 
Conn. The building will be of brick, 34x55 
ft., one story. Plans were prepared by 
B. A. Sellew, arch. 

The J. D. Bergen Co., manufacturer of 
cut glass, will build a foundry at Center 
and Britannia Sts., Meriden, Conn. 

Manning, Bowman & Co., manufac- 
turers of nickel, silver plate and enam- 
eled ware, has awarded the contract for 
the construction of a factory at Miller 
and Cotlin Sts., Meriden, Conn. The 
building will be five stories, 40x120 ft., 
of brick and steel. Noted Oct. 31. 

The J. D. Bergen Co. has purchased a 
site at Brittania and Center Sts., Meriden, 
Conn., and will build a foundry. 

D. N. Clark is building a garage at Shel- 
ton, Conn., according to plans prepared 
by Griggs & Hunt, archs., Waterbury, 
Conn. Estimated cost, $3000. 

The Blakeslee Forging Co. is building 
a new factory at Southington, Conn. 

The E. J. Kelly Co. has awarded a con- 
tract for the construction of a two-story 
garage, 70x90 ft., of brick, at Torrington, 
Conn. 

A. C. Campbell, Inc., 
pins, is building a fact 
Conn. 

The Pilling Brass Co 
tracts for the 


manufacturer of 
ry at Waterbury, 


has awarded con- 
construction of a new 
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foundry on the Watertown Road, Water- 
bury, Conn. Plans were prepared by 
Griggs & Hunt, archs. 


The E. J. Manville Machine Co. has 
awarded the penerel contract for the 
construction of a machine shop on East 
Main St., Waterbury, Conn. The building 
will be 40x200 ft., 30 ft. high, with monitor 
roof, steel sash, and a traveling crane. 
Plans were prepared by Griggs Hunt; 
archs. Noted Oct. 31. 


Estimates are being received by the- 


Franklin-Moore Co. for a new erecting 
shop on White St., Winsted, Conn. The 
new building will be 40x90 ft., of brick 
and steel. Noted Oct. 31. 


MIDDLE ATLANTIC STATES 


The King Sewing Machine Co., East Buf- 
falo, N. Y., is erecting three one-story and 
one two-story additions to its present 
plant, at an estimated cost of $92,000. 


L. C. Holden, arch., 103 Park Ave., New 
York, N. Y., is receiving bids for the con- 
struction of a six-story garage, 200x135 
ft., for A. D. Russell, 30 Pine St. The esti- 
mated cost is $250,000. 


The Rome Brass & Copper Co., Rome, 
has awarded a contract for the 
60x90 ft:, 


construction of a one-story, 
casting shop. 


Contracts have been awarded by the 
Continental Can Co., Syracuse, N. Y., for 
the construction of two new additions to 
its plant on East Washington St. One 
will be a factory and the other a ware- 
house. The factory will be of brick, mill 
construction, two stories high, 200x150 ft. 
The estimated cost is $65,000. 


Carl P. Berger, arch., Penn Square 
Bldg., Philadelphia, Penn., is receiving 
bids for the construction of a two-story 

arage, 100x200 ft., for F. Ostendorff, 
rca N. J. The estimated cost is 


The Lovell-McConnell Mfg. Co., man- 
ufacturer of electrical appliances, New- 
ark, N. J., has awarded a contract for the 
construction of a new two-story factory. 
The estimated cost is $25,000. Fred A. 
Spon Clinton St., is the arch. Noted 
NOV. ¢. 


The Standard Underground Cable Co., 
Perth Amboy, N. J., has awarded a con- 
tract for the construction of a new three- 
story factory, 137x64 ft. Jenson & Brooks, 
Smith St., are the archs. Noted Oct. 24. 


The Nanovia Chemical & Mfg. Co., 
Chestnut St., Newark, N. J., will build 
a two-story reinforced-concrete addition 
to its plant, 45x86 ft. The improvement 
is estimated to cost $12,000. 


The entire plant of the Standard Chain 
Co., Spring Garden and High Sts., Carlisle, 
Penn., was destroyed by fire on Oct. 28. 
The estimated loss is $50,000. 


The Penn Surgical Co., Philadelphia, 
Penn., has awarded a contract for.the 
construction of a new three-story atidi- 
tion to its plant. It will be 140x50 ft., and 
will cost $10,000. Noted Nov. 7. 


The Ford Motor Co., Philadelphia, 
Penn., will establish an assembling plant 
on property at 16th St. and Wast.ngton 
Ave. his will give the company the 
benefit of its own railroad siding. 


The Peoples National Gas Co., Sixth 
Ave., Pittsburgh, Penn., has had plans 
prepared for the construction of a one- 
story garage and shop. The estimated 
cost is $15,000. 

The Spencer Heating’Co., Green Ridge 
St., Scranton, Penn., will construct a new 
addition to its plant. The estimated cost 
is $100,000: 

‘The National Foundry Supply Co., 
Williamsport, Penn., has received a per- 
mit to erect a new brick foundry on 


West Jefferson St. 
Julius Levy, 514 Colvin St., Baltimore, 
d., has awarded a contract for the con- 
struction of a one-story garage, 112x80 
The estimated cost is $15,000. 


‘ establish a branch at 


Henry W. Mears & Sons, 805 North Cal- 
vert St., Baltimore, Md., is having plans 
prepared for the construction of a two- 
story garage. 


Fire, Nov: 5, destroyed the Western 
Maryland R.R. round house at Ridgely, 
Md. Loss $200,000. 


SOUTHERN STATES 


The Roanoke Iron Works, Roanoke, 
Va., will erect an addition and install elec- 
tric hoists. 


W. H. Crockett, Princeton, W. Va., and 
associates, are planning to establish an 
iron foundry at Bluefield, W. Va. 


The Buick Motor Co., Blint, Mich., will 
Savannah, Ga. 
J. E. Finney is mer. 


H. B. Stallings and E. B. Wooten will 
establish a garage, auto repair shop and 
blacksmith shop at Deland, Fla. 

Plans have been prepared by H. B. 
Wheelock, Birmingham, Ala., for a ga- 
rage and salesroom at Ave. C and 2ist 
St., to be occupied by the Birmingham 
Motor Co. It will be 140x100 ft., and 
cost approximately $10,000. 

The Republic Iron & Steel Co. will 
spend $100,000 in making improvements 
and installing new machinery in its mines 
at Sayreton and Palos, Ala. 

The Jackson Ornamental Iron & Bronze 
Works, Jackson, Tenn., is in the market 
for a traveling crane. Thomas B. Hard- 
man is mgr. Noted Sept. 19. 

The International Heating Co. is being 
organized at Nashville, Tenn., by Walter 
M. Grubbs and associates, and will esteb- 
lish a plant to manufacture a patented 
grate and hot air furnace. 

The Marathon Motor Co., Nashville, 
Tenn., is enlarging its plant to double its 
present capacity of 30 cars weekly. 

Metal-working equipment designed for 
the manufacture of boilers will be pur- 
chased by Stewart & Bruckner, who have 
purchased a building and are installing 
ashopin Nashville, Tenn. Noted Oct. 31. 

The Southern Motors Co., Louisville, 
Ky., has purchased the business of the 
Miles Auto Co., including its garage and 
machine shop. Noted Nov. 7. 

The Queen & Crescent R.R. Co. will 
make repairs and improvements in its 
shops and roundhouse at Ludlow, Ky. 
Some new equipment will be needed. 


MIDDLE WEST 


The Star Drilling Machine Co., Akron, 
Ohio, maker of well drilling machinery, 
has raised its capital from $500,000 to $1,- 
000, . New machine tools will be pur- 
chased soon. 

The Foster Bolt & Nut Mfg. Co., 3550-56 
East 72nd St., Cleveland, Ohio, has awar- 
ded contracts for the erection of two 
factory buildings to cost $7000. 

The foundry building of the Ohio Foun- 
dry Co., Cleveland, hio, was com- 
pletely destroyed by fire. A new foundry 
will be erected. 

L. E. Beilstein, 11,412 Wade Park Ave., 
Cleveland, Ohio, will erect a garage, 
54x64 ft. 

Fire; destroyed the garage of N. 8. 
Keller, Strathmore Road, Cleveland, 
Ohio. Loss $10,000. It will be rebuil. 

The Lake Erie Nail & Supply Co., Cleve- 
land, Ohio, has changed its name to the 
Lake Erie Machinery & Supply Co. Work 
has started on the erection of a large ad- 
dition to the plant on Frankfort St. 

The American Steel & Wire Co., will 
erect a factory, one-story, 38x156 ft. at 
Cleveland, Ohio. Address H. L. Schuler, 
Western Reserve Bidg., Cleveland. 

The Galion Brass & Bronze Metal Co. 
Galion, Ohio, will erect a one-story an 
basement foundry, 40x100 ft. J. J. 
Sloan, 120 Jefferson St., Marion, Ohio, is 
arch. 

J. A. Ireton, Lima, Ohio, has obtained 
2 pecans to erect a garage on North Main 
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Fire, Oct. 28, destroyed the plant of the 
National Copper & rass Co., Lisbon, 
hio. Loss $2500. 


The Middletown Automobile & Bicycle 
Co., Middletown, Ohio, will have a new 
vulcanizing plant, bids for which are now 
being received by the company. 

The Sandusky Auto Parts Co., San- 
dusky, Ohio, manufacturer of auto trucks 
has completed an addition to its plant, 
which when equipped will double its 
capacity. 

Fire, Oct. 28, comegnt the electro and 
stereotyping plant of C. J. Campbell & 
Co., Toledo, Ohio. . 

The Motor Car Co., Indianapolis, Ind., 
has awarded the contract for the con- 
struction of a 450x50 ft. fireproof addition 
to its factory. 


The Federal Motors Co., Indianapolis, 
Ind., is making arrangements to erect a 
new plant, which will consist of a one- 
story building, costing approximately 
$150,000, exclusive of machinery. The 
structure is to be of brick and steel. 

The Premier Motor Mfg. Co., Indiana- 
polis, Ind., will build two additions to its 
plant. The new structures will be two 
atetiee high, one 40x140 ft., the other, 48x 
140 ft. 


The Amplex Motor Car Co., Mishawaka, 
Ind., is planning to double the capacity 
of its factory in order that all parts of its 
car may be made in the Mishawaka plant, 
including the aluminum bodies. 


The American Automobile Trimming 
Co., Detroit, Mich., has completed ar- 
rangements for the construction of a 
three-story brick building at Meldrum 
and Berlin Aves. 


The Chalmers Motor Car Co., Detroit, 
Mich., has prens under way for the con- 
struction of a one-story, 140x60 ft. addi- 
tion to its factory to cost approximately 
$20,000. 


Baxter, O'Dell & Halpin, 1024 Hammond 
Bldg., Detroit, Mich., have awarded the 
general contract for the one-story foun- 
dry and machine shop 31x146 ft. for the 
McCracken-Graham-Milne Co., 925 Cham- 


ber of Commerce Bldg., Detroit. Cost, 
$35,000. 
The Briggs-Detroiter Co., manufac- 


turer of automobiles, Detroit, Mich., is 
building a $3000 addition. 


The Welded Steel Barrel Corporation, 
Detroit, Mich., will erect a factory to 
cost $30,000. 


The Paige Auto-Hoist Co., Grand Rap- 
ids, Mich., will build a factory on a site 
recently purchased in that city. The 
company will manufacture a device for 
lifting the weight of an automobile from 
its tires when not in use. 


Fire, Oct. 30, damaged the plant of the 
Holms Machine Co., Sparta, Mich. 


A new corporation will erect a steel 
plant at Alton, Ill., to cost $750,000. The 
new corporation will be headed by T. S 
Clark, former president and chief owner 
of the Perry Iron Works of Erie, Penn. 
The other members of the syndicate will 
be J. R. Hastings of the Ohio Iron Works, 
A. J. Anglin of Pittsburgh, George Schau- 
wrecker of Sharon, Penn. 
has purchased 75 acres of ground east of 
Alton and will begin work on the new 

lant at once. G. H. Mosser, Secy. Alton 

oard of Trade, is interested. 


The Standard Oil Co., Chicago, Ill., will 
erect a garage at 1831 Columbia St., 
Chicago. 


W. N. Ejisendroth, Chicago, Ill., will 
erect a garage at 4441-3 Drexel Blivd., 
50x125 ft. : 


Plotke & Grusby, 207 West Division 
St., Chicago, Ill., will erect a garage 
one and two stories, 70x250 ft. Hatzfeld 
& Knox, 7 South Dearborn St., Chicago, 
are archs. 


The Walden W. Shaw Taxicab Co., 1006 
Wabash Ave., Chicago, Ill., will erect a 
garage. 


The Motor Transportation Co., Chicago, 
Ill., will erect a garage, one-story, 181x162 
ft., of brick. 


The Modern Frog & Crossing Works, 
Chicago Heights, Ill., has awarded the 
contract for the erection of a forge shop, 
one-story, 100x100 ft. 


The Vollrath Co., Sheboygan, Wis., has 
commenced work on the largest of its four 
remaining buildings to be erected at its 
new plant. The structure will be the 
stamping and machine shop. 


Roe Bros., Stoughton, Wis., will erect 
a garage at Main and Fourth Sts. 


The company . 





AMERICAN MACHINIST 


WEST OF THE MISSISSIPPI 


The Ware Motor Co., Minneapolis, 
Minn., is constructing a large automo- 
bile factory at Minneapolis. 

Work has been started on the rein- 
forced concrete and brick addition to the 
factory of the Sioux Falls Metal Culvert 
Co., Sioux Falls, 8 


The Olmstead Gas Traction Engine Co., 
Great Falls, Mont., has awarded the con- 
tract for the construction of its plant at 
Great Falls. Noted July 18. 


The McCall Incinerator Co., Memphis, 
Tenn., contemplates the establishment 
of a plant at Little Rock, Ark., for the 
manufacture of garbage incinerators. 


Fire, Oct. 25, destroyed the round- 
house and machine shops of the Atchi- 
son, Topeka & Santa Fe Ry., Longview, 
Tex. Loss $20,000. 

The Victoria Safe & Lock Co., Victoria, 
Tex., has acquired a site and will erect a 
large addition to its plant. 


The Wilbur Bed Spring Co., Miami, 
Okla., recently incorporated with a cap- 
ital of $40,000; plans to equip a plant at 
Miami, for the manufacture of - bed 
springs. The incorporators are Thomas 

. Bowman and C. S. Cook, Springfield, 
Mo., and B. E. Wilbur, Miami. 


WESTERN STATES 


The Beaver State Motor Co., Portland, 
Ore., plans to build an automobile fac- 
tory.: P. A. Combs, J. L. Bailey and G. A. 
Johnson are interested. 


The Inland Iron Co., Fresno, Calif., 
lans to erect a plant on H St., between 
ulare and Kern Sts. The estimated 
cost is $20,000. Roy Hall is mgr. 


CANADA 


The Otis-Fenson Elevator Co., Victoria 
Ave., N., Hamilton, Ont., will erect a new 
attern shop and addition to its foundry. 
he pattern shop will be one-story, 135x 
73 ft., the foundry addition 153x102 ft., 


both of brick, steel and concrete con- 
struction with tile roof. 
The Canada Steel Goods Co., Arthur 


St., Hamilton, Ont., is having plans pre- 
ared to double its factory. Arthur 
atchis mgr. Stewart & Witton, Hugh- 

son St. are archs. 

Plans are being prepared and bids will 
be received about Dec. 1 for a new shop 
for Clare Bros. & Co., manufacturers of 
stores and furnaces, at Preston, Ont. 


The Hamilton Iron & Steel Co. is plan- 
ning a large addition to its plant at Port 
Edward, Ont. 


Nicholls, Sheppard & Co., Regina, 
Sask., implement manufacturers ave 
plans for an addition to their factory 
a $80,000, and bids will soon be 
asked. 


The Canada- Malting Co., Calgary, 
Alta., will equip a machine shop at a cost 
of $15,000 in connection with its plant. 
New lathes and other machinery will be 
needed. 


The Canadian Wheel & Wagon Co., 
Fraser Mills, B. C., has purchased a 10- 
acre site, and will erect a jarge plant. 
New equipment will be required. 


The Canadian Northern Ry. will soon 
call for bids for the erection of locomo- 
tive repair shops, a blacksmith shop and 
a roundhouse at Port Mann, B.C. T. G. 
Holt is executive agent of the company. 


The Vulcan Iron Works, Winnipeg, 
Man., will be in the market about Jan. 1 
for Sauepmese for its new foundry. The 
machinery required includes pulley 
lathes, angle and gate shears and radial 
drills. Noted Oct. 17. 





NEw INCORPORATIONS 
METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


Wegner Control System, Inc., Kittery, 
Maine; manufacture and deal in elec- 
trical devices. Capital, $1,000,000. Incor- 
porators: A. H. Wegner, Pres.; 8. P. Har- 
mon, Treas., Portsmouth. 


Nevens Wallace Train Control Co. 
Waltham, Mass., brakes and devices for 
controlling trains. Capital $25,000. In- 
corporators: Herbert Nevens, Hart- 
ford, Conn., Richard Marcy, Waltham. 


Fillow Auto Co., Doshery. Conn.; auto- 
mobiles. Capital $30,000. Incorporators: 
A. Homer illow, Joseph W. 


Juengst, 
B. M. Fillow, Danbury, Conn. 
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Sternberg Motor Truck Co. of New 


York, Inc., Boro. The Bronx, N. Y.; auto- 
mobiles. Capital, $25,000. Incorporators: 
E. M. Sternberg, E. P. Herman, B. Stern- 
berg, Bronx. 

McKaig Drop Forge Co., Inc., Buffalo, 
N. Y.; forgings. Capital, $50,000. Incor- 


orators: W. W. Dickinson, J. O. Herbold, 
. Me. M. Mills, Buffalo, N. Y. 
National Electric Utilities 
tion, Boro. Manhattan, N. Y.; 
apparatus. Capital. $100,000. 


Corpora- 
electrical 
Incorpor- 


ators: W. B. ise, New Rochelle; A. J. 
Fletcher, Newark; G. F. Barney, New 
York City. 

Detectaphone Co. of America, Inc., 
Boro. Manhattan, N. Y.; electrical ma- 
chinery. Capital, $250,000. Incorpor- 
ators: Pruesse, New York; J. 


an 
Smith, W. F. Okloepfer, Brooklyn. 


Auto Tire Repair & Supply Co., Glou- 
cester City, N. J.; general automobile 
business. Capital, $100,000. Incorpor- 
ators: J. Michel, Gloucester City; T. G. 
Golden, T. J. Manning, Philadelphia, 
Penn. 

F. H. Pownall Iron Works, Jamesburg, 
N.J.; iron, copper, brass. Capital $25,000. 
Incorporators: F. H. Pownall, F. L. 
Buckelew, J. Perrine, C. Davison, 
Jamesburg. 

The Premo Mfg. Co., 


126 Pacific St., 


Newark, N J.; enameling, casting, 
stamping, etc., of metals. Capital, $100,- 
000. Incorporators: D. T. Johnston, 126 
Pacific St., D. E. Buchell, M. Ferry, 126 


Pacific St., Newark. 


Specialty Mfg. & Seles Co., 32 Wright 
St., Newark, N. J.; vacuum massage ma- 


chines. Capital, $10,000. Incorporators: 
F. W. Desendorf, 32 Wright St., New- 
ark, N. J.; H. E. Marcy, 79 Murray St., 
Newark; A. L. Friedburg, 150 Nassau St., 
New York. 

The Dukesmith Airbrake & Mfg. Co., 
Pittsburgh, Penn.; airbrakes for rail- 
road use. Capital $1,000,000. Incorpora- 


tors: Milton D. Hayes, W. 
Ste wart. 

The Bell Electric Automatic Advertiser 
Co., Cleveland, Ohio; advertising devices. 
Capital $15,000. Incorporators: Richard 
W. Bell, J. E. Allport, Florence Baussel, 
Frank J. Weissman, H. E. Allport. 


The Kilmer Spring Support Co., Cleve- 
land, Ohio; patented lock used in con- 
nection with the wire spring, spring sup 

ort and upholstery business. Capital 


H. Gieb, E. E. 


30,000. Incorporators: M. D. Kilmer, A. 

. Lambert, A. H. Kilmer, H. M. Wil- 
liams, H. E. Elliott. 

The Gem City Machine Co, Dayton, 
Ohio; machinery, tools, dies. Capital, 
$25,000. Incorporators: J. E. McAdams, 
H. G. Noble, W. C. Smitn. 

The Mt. Eaton Supply Co., Mt. Eaton, 


Ohio; farm implements, automobiles. 
Capital, $60,000. Incorporators: F. B. 
Schlafly, Charles L. Scaffter, Robert Ken- 
well, Albert Pfister, Ira C. Wellbaum. 


Progress Machine Works, Chicago, IIl.; 
machinery. Capital $15,000. Incorpora- 
tors: F. A. Neumann, B. L. Rabey, A. M. 
Stechr. 

Rumsey Car Door & Equipment Co., 
Chicago, Ill.; car doors and equipment for 
railroads. Japital $50,000. Incorpora- 
tors: Oscar Hogan, W. H. Sheasby. 

Streeter Supply Co., Chicago, III; rail- 
road pappiies and equipment. Capital 
$10,000. nceorporators: A. . Streeter, 
George C. Marsh, John Hyland. 

The Bessemer Gas Engine Co., Dallas, 
Tex.; engines. Capital $10,000. Incorpora- 
tors: R. J. Torrence, S. H. Bishop, John 
Carruthers. 

Wilbur Bedsprings Co., Miami, 
bedsprings. Capital $40,000. 
tors: C. 8S. Look, T. K. Bannon, Spring- 
field, Mo., Bert C. Wilbur, Miami. 


Okla.; 
Incorpora- 








GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The American Volsam Co. plans to 
build a two-story pottery, 50x100 ft., at 
Harlow and ranklin Sts.. Bangor, 


Maine. Estimated cost, $30,000. E. C. 
Caril, Augusta, Maine, is pres. 


The Coe-Mortimer Co., 
of fertilizer, is building an addition to 
its plant at Belfast, aine. The new 
buil ing will be of cement, 302x120 ft. 
Noted Sept. 5. 


Fire, Nov. 2, destroyed the sawmill of 
the Publishers’ Paper Co., Woodstock, 
N. H., operated by the Woodstock Lum- 
ber Co. Loss, $150,000. 


manufacturer 
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The American Writing Paper Co. is 
building a new engine room at its plant 
in Agawam, Mass. 


The Massassoit Co., manufacturer of 
abrasives, has awarded the contract for 
the construction of a three-stcry fac- 
tory, 40x150 ft., at Chester, Mass. 


The Taylor-Bart Paper Co. has award- 
ed the contract for its proposed factory 
at the foot of Sargent St., Holyoke, Mass. 
The building will be 87x11l1 ft., four 
stories, of brick. Plans were prepared 
by the Samuel M. Green Co., Springfield, 
Mass. Noted Nov. 7. 


The Viscoloid Co. has awarded a con- 
tract for the construction of an additirn 
to its plant at Leominster, Mass. The 
new building will be of brick, mill con- 


Struction, 140x400 ft., one story. 

The Appleton Co. is building a new 
mill at Lowell, Mass., estimated to cost 
$100,000. 

The L. B. Southwick Leather Co. is 
building three new buildings at its plant 
in Peabody, Mass.: an addition to the 
factory, six stories, 140x37 ft, frame 
construction; a brick store house, 250x 
55 ft.. two stories; a frame building, 
71x127 ft., four stories. 

The Naumkeag Steam Cotton Co. has 


awarded a contract to build the founda- 
tion of an addition to its weaving shed 
at Salem, Mass. Noted Oct. 31. 


Samuel F. McIntosh, arch., Providence, 
R. IL, and Southbridge, Mass., has come 
pleted plans for the construction of an 
addition to the plant of the Litchfield 
Shuttle Co., at Southbridge. The new 
building will be of brick, 60x300 ft., two 
stories and basement. 

The Stens Mfg. Co., Springfield, Mass., 


capitalized at $200,000, is planning to 
build a three-story and basement fac- 


tory, 100x40 ft. of brick and concrete. 
The company manufactures automobile 
tires. 


D. Goff & Sons is building a boiler 
room, condensing room and coal pocket 
on River St., Pawtucket, I. 


The Hartford Knitting Co., Hartford, 
Conn., has leased a building at Derby, 
Conn., and will equip it as a branch fac- 
tory, which will employ 150 hands. J. J. 
Campbell is pres. 


J. J. Doyle & Son are building a two- 
story factory, 50x30 ft., frame construc- 
tion, on Windsor Ave., Hartford, Conn. 
The concern manufactures cigars. 


The contract has been awarded for 
the erection of a weave shed at the plant 
of Brainerd & Armstrong, on Church St., 
New London, Conn. It will be 50x104 ft., 
of brick, mill construction, with saw- 
tooth roof. 


MIDDLE ATLANTIC STATES 


The Batavia & New York Woodworkin 
Co., Batavia, N. Y., recently purehase 
additional land and intends to enlarge 
its present plant. 


Fire, Nov. 6, destroyed the glycerine 
factory of Marx & Rawolle, Van Bruntand. 
Irving Sts., Brooklyn, N. Y. Loss $25,000. 


Fire, Nov. 5, destroyed the factory of 
the Royal Lace Paper Works, 840 Lori- 
mer St., Brooklyn, N. Y. Loss $75,000. 


The Buffalo Weaving & Belting Co., 
Buffalo, N. Y., has started construction 
for a new building, 75x140 ft., at 258 
Chandler Street, to cost approximately 
$30,000. 


The Camden Paper Co. has been incor- 
porated at Camden, N. Y., to manufacture 
paper. Arrangements are being made 
or the construction of a new plant. 
W. E. Hedley, Little Falls, N. Y., is an in- 
corporator. 


The Carthage Tissue Paper Mills Co., 
is erecting a pulp mill in the rear of its 
tissue paper plant at Carthage, N. Y., 
be 60x105 ft., one-story high, of brick. 


The Miller Corset Co., Cortland, N. Y., 
has started construction work upon its 
new plant, and will soon be ready for 
the installation of machinery and equip- 
ment. 


The Corning Glass Co., Corning, N. Y. 
is neSaing an addition to its plant Noted 
dot. 24. 


The William H. Spanswick Mfg. Co., of 
Fulton Y., has taken over the plant 


located on Syracuse Ave., Oswego, N. Y., 
which will be equipped for the manufac. 
ture of knit goods. 
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The Union Mills Co., of Johnsville, N. Y., 
contemplate remodeling and enlarging 
its factory. 


The Roundout Rubber Co., of Kingston, 
N. Y., has been incorporated and contem- 
pave the erection of a plant at Roundout, 

. Y., for reclaiming scrap rubber. 


The Cliff Paper Co., Niagara Falls, N. Y., 
has awarded a contract for the erection 
of a large addition to its paper mill. 


A large two-story addition is being 
built by W. B. Chant & Son, manufacturer 
of gloves, Port Jarvis, N. Y., to its plant. 


The Ernest Bischoff Co. Inc., Spring 
Valley, N. Y., has been incorporated with 
a capitalization of $25,000 and will build 
and equip a plant for the manufacture of 
drugs, medicines, chemicals, etc. Ernest 
Bischoff and A. Bischoff, New York City 
and A. P. Wagner, Brooklyn, are the di- 
rectors. 


The George Zett Brewing Co., Syracuse, 
N. Y., contemplate the erection of a steel 
and concrete bottling plant, to cost ap- 
proximately $50,000, at its plant. 


I. T. Straus, manufacturer of up- 
holstery leather specialties, has acquired 
as tg at 12-26 Chapel St., Newark, 

. J.. and will establish a manufacturing 
plant. Improvements and alterations to 
the extent of about $55,000, will be made. 
The capacity of the former plant will be 
doubled. 


The Rubber & Celluloid Harness 
Trimming Co., Hamburg Place, Newark, 
N. J., has taken out a permit to make 
alterations in its plant. 


The boiler room of the New Brunswick 
Hygienic Milk Co., New Brunswick, N. J., 
was partially destroyed by fire. 


The Valentine & Bentley Silk Co., 
Newton, N. J., has acquired the property 
of the Ramsey Silk Mill at Phillipsburg, 
N. J. The plant will be completely over- 
hauled and improved, and new machin- 
ery installed. 


The Clearfield Sewer Pipe Co., Clear- 
field, Penn., has started construction for 
the erection of its new plant. 


Fire, Nov. 1, destroyed the knit goods 
mill of Muller Bros., 4958 Boynton St., 
Germantown, Penn. Loss $4000. 


Plans are being revised by Ballinger 
& Perrot, archs., 1211 Arch St., Philadel- 
phia, Penn., for the construction of a 
new factory for the Lester Piano Co., 
Lester, Penn. It will be two stories high, 
51x128 ft., with a wing 50x30 ft. The esti- 
mated cost is $30,000. Noted Oct. 17. 


Fire, Nov. 2, destroyed the plant of J. 
Wilbur Co., paint manufacturer, Dela- 
ware Ave. and Tioga St., Philadelphia, 
Penn. Loss, $1500. 


Bids have been received by G. L. Ger- 
hard, arch., Reading, Penn., for the con- 
struction of a new two-story factory for 
the Century Knitting Mills Co., Potts- 
town, Penn. It will be of brick, 140x72 ft. 


The John Mawson Haircloth Co., Phila- 
delphia, Penn., will remodel the burned 
mill adjoining its main factory, making 
it four stories high instead of three. The 
company will oceupy this mill entirely, 
and will erect a new mill of two stories, 
50x50 ft. on the adjoining lot of ground. 


The Hendell-Miller Hat Co., Fourth and 
Laurel Sts., Reading, Penn., has awarded 
the contract for the construction of its 
four-story factory, 65x65 ft. The esti- 
mated cost is $15,000. 


Fire, Oct. 26, destroyed the 
Delaware Terra Cotta Co., 26t 
mont Sts., Wilmington, Del. 


lant of the 
and Clay- 
Loss $25,- 


000. 
SOUTHERN STATES 
W. S. and Arthur S. Jenkins, Leesburg, 
Va., will receive bids about Dec. 1, for 
the erection of a grain elevator, 30x80 


ft. It will be of wood, with metal roof; 
complete elevator equipment will be in- 
stalled, including corn sheller with a ca- 
pacity of 3000 to 5000 bu. 


Fire, Nov. 3, destroyed the Parker 
Buggy plant, and the H. P. Ousler foun- 
dry, Suffolk, Va. Loss $100,000. 


Fire, Oct. 27, destroyed the flour and 
corn mill of J. W. Probst & Bros., Suth- 
escenee. Dinwiddie County, Va. Loss 


The Biltmore Box Co., Biltmore, N. C., 
will move its plant to Nicolette, W. Va., 
and will require some additional wood- 
working machinery. 
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The Peerless Packing Pad Co., Thom- 
asville, N. C., will lease a building, and 
will install machinery, costing about 
$2500, for manufacturing excelsior pack- 
ing pads. A. C. Peterson, Port Washing- 
ton, Wis., is owner. 


The Mariboro Cotton Association, Ben- 
nettsville, S. C., will establish a cotton 
compress to cost about $30,000. A. J. 
Matheson, Jr., is pres. 

Fire, Oct. 24, destroyed the peoking 
pouse of Judge I. A. Stewart, De Land, 

a. 


Fire, Oct. 31, destroyed the plant of the 
Blackwater Lumber Co., Pensacola, Fla. 
Loss $10,000. 


The United Fruit Co. is considering the 
erection of a cold storage plant at Pen- 
sacola, Fla. 

The Jefferson Fertilizer Co., Bessemer, 
Ala., is overhauling and enlarging its 
plant at a c@st of $25,000. 

Fire, Oct. 25, damaged the equipment 
of the Imperial Laundry Co.,- Birming- 
ham, Ala. Loss $5000. 


Fire, Oct. 29, destroyed the cotton gin 
a RS Elliott, Moundville, Ala. Loss 


The Meridian Mill Co., Meridian, Miss. 
has been organized with $10,000 capital 
stock, and will at once equip a milling 
plant. C. E. Myers, Thomas Gray, and 
Clyde Brooks are the incorporators. 


_Fire, Oct. 26, destroyed the ginnery of 
Ethridge & Jones, Schalter, Leflore 
County, Miss. Loss $15,000. 


Fire, Nov. 2, destroyed the sugar mill 
on Longwood plantat on, Baton Rouge, 
La., owned by S. J. Gianelloni. Loss 
$115,000. 

Fire, Nov. 7, destroyed the plant of the 
rey? tad Lumber Co., Grabow, La. Loss, 

00,000. 


Fire, Nov. 2, destroyed the factory of 
the Standard Box & Package Co., Tou- 
louse and Cortez Sts., New Orleans, La. 
Loss $25,000. 

Fire, Oct. 31, destroyed the Holston Ex- 
tract Plant, Bristol, Tenn., owned by 
Charles A. Shieren & Co., New York, 
N. Loss $100,000. 

Wood-working ey ond | will be re- 
quired by the Jackson Lumber Co., Jack- 
son, Tenn., which is proceeding with the 
rebuilding of its veneer mill, recently 
burned. Noted Oct. 17. 

Fire, Oct. 26, destroyed the plant of the 
Moscow Cooperage & Lumber Co., Mos- 
cow, Tenn. 4088 $10,000. 


The Moscow Coeperage & Lumber Co., 
Moscow, Tenn., will rebuild its heading 
plant, which was recently burned at a 
loss of $10,000. 


_ A seven-foot bandmill will be installed 
in the sawmill of Greaves & Gilliland, 
Nashville, Tenn., the plant of which was 
recently destroyed by fire. Noted Nov. 7. 


The Southern Ink & Oil Co., Savannah, 
Ga., will establish a branch at Nashville, 
Tenn. Printers’ ink will be its specialty. 


J. Allen Russell will establish a spoke 
and rim factory at Campbellsville, Ky. 
A building 25x50 ft. is planned, having a 
daily capacity of 12,000 spokes. 


The Clay Light & Ice Co., recently or- 
ganized at Clay, Ky., with $6000 capital 
stock will purchase ice machinery. &. E. 
Horron is interested. 


The Turkeyfoot Lumber Co., Lexing- 
ton, Ky., is planning the erection of a 
saw-mill in Taylor County, Ky. 


Fire, Oct. 29, destroyed the Frank A. 
Menne Paper Box factor Hancock and 
Madison Sts., Louisville, Ky. 


W.°'‘M. Dudderer, Stanford, Ky., is to 
erect a flour mill of moderate capacity, 
and will be in the market for the special 
machinery in a few weeks. 


MIDDLE WEST 
The Ohio Insulator Co., Barberton 
Ohio, maker of electric Insulators, wil 


add a large addition to its plant. 


The tomato pulping plant of the Mc- 
Mechen Preserving Co., Bowling Green, 
Ohio, will be enlarged. 


Rauh & Rauh, Cincinnati, Ohio, man- 
ufacturers of shirts, a new corporation 
capitalized at $100,000, has leased a build- 
ing at Eighth Ave. and Sycamore St. and 
will have 100,000 sq.ft. of floor space. 


The General Electric Co., Cleveland, 
Ohio, will erect and equip a three-story 
glass factory 80x290 ft. 


The Zimmerman-Kur 
Ohio, wagon maker, wil 
a new factory. 


Co., Cleveland, 
erect and equip 
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The Indiana Silo Co., Anderson, Ind., is 
erecting an addition to its factory. It 
will be one-story, 100x275 ft. 

The contract has been awarded for the 
erection of the addition to the buildings 
of the New York Dimension Co., Evans- 
ville, Ind. The building will be occupied 
by the Imperial Desk Co. Work has been 
started. stimated cost, $12,000. 

Fire, Oct. 26, caused a loss of $11,000 to 
the plant of the Allegan Fruit & Produce 
Co., Allegan, Mich. 

Baxter, O'Dell & Halpin, 1024 Hammond 
Bidg., Detroit, Mich., are preparing plans 
for a new boiler and engine house, two- 
story, 35x63 ft., for the Palace Model 
Laundry Co., U. G. Fitzpatrick, secy., 146 
Michigan Ave., Detroit. Cost, $20,000. 

The Elkton Gleaner & Farmers Elevator 
Co., Elkton, Mich., will erect a grain ele- 
vator to cost $11,000. 

The W. F. Stewart Co., Flint, Mich., 
manufacturer of automobile bodies, has 
awarded the contract for the construction 
of a 60x200 ft., two-story addition to its 
present building. 

The Cartier Lumber 


Co., Ludington, 


Mich., will rebuild its lumber mill. 
W. A. Cartier is secy. 
The Watervliet Paper Co., Watervliet, 


Mich., has awarded the general contract 
for the erection of a four-story and base- 
ment paper mill, 90x90 ft., and store 
room, 102x571 ft. Cost, $506,000. A. A. 
Le Roy, 122 Pratt Bldg., Kalamazoo, Mich., 
isarch. Noted Oct. 17. 

Reiss & Burgar will build a four-story 
and basement brick factory 48x50 ft. at 256 
East Erie St., Chicago, Ill., to be used asa 
cigar factory and for making smokers’ 
articles. 

The Standard Varnish Works, Chicago, 
Ill., has awarded the contract for the 
erection of a two-story and basement 
factory. 


The F. W. 
Jackson Blvd., Chicago, 
plant to cost $40,000. 

The American Ice Cream & Bakery Co., 
Joliet, Ill., will erect a factory and store, 
three stories, 32x134 ft. of brick. 


The Bergstrom Paper Mills, Neenah, 
Wis., has awarded the general contract 
for the erection of its new paper plant, 
to consist of a one-story machine shop, 
74x270 ft., a three-story bleaching house, 
68x42 ft., five-story main building 160x75 
ft. and a three-story building, 42x232 ft. 
Estimated cost, $1,000,000. Noted Sept. 
12 


Black Lumber Co., 20 West 
Ill., is erecting a 


WEST OF THE MISSISSIPPI 
Oct, 30, destroyed the flour mills 
at Coralville, lowa, owned by 8S. A. Cold- 


ran, Kansas City, Mo. Loss, $22,000. 


Fire, Oct. 25, destroyed the plant of the 
Acme Cement Plaster Co.'s mill, three 
miles southeast of Fort Dodge, lowa. 
Loss $50,000. 


The plant of the Mystic Milling Co., 
Third and Water Sts., Sioux City, lowa, 
was damaged by fire on Oct. 14, to the ex- 
tent of about $80,000. 

Fire, Oct. 27, destroyed Nevacka Bros.’ 
planing mill, Ravenna, Neb. Loss, $2000. 

The grain elevator and warehouse of 
the Kansas City Seed & Grain Co., 30th 
St. and the Frisco R.R. tracks, Kansas 
City, Mo., was destroyed by fire, Oct. 28. 


Fire, 


Loss, $20,000. 
The Pickering Lumber Co., Kansa 
City, Mo., with Texas headquarters at 


Center, Tex., plans to erect a large saw- 
mill on a site which has been recently 
acquired between Joaquin and Logans- 
port. 


Fire, Oct. 30, destroyed the plant of 
the Ozard Mattress Co., Springfield, Mo. 
Loss, $25,000. 


The Ray E. Pickerel Walnut Lumber Co. 
lans to establish a plant at Clara and 
Natural Bridge Road, St. Louis, Mo., for 
the manufacture of gun stocks. . 


The Hub Mfg. Co., Jonesboro, Ark., 
plans to establish a plant at Texarkana, 
Ark, for the manufacture of hubs. The 
estimated cost is $15,000. F. J. Bosler 
is interested. 


Fire, Oct. 25, destroyed the Murphree & 
Birkham gin, at Greenwood, Tex. Loss 
$1000. 

The Kerrville Roller Mills, Kerrville, 
Tex., plans to erect a flour mill to cost ap- 
proximately $14,000. 


Fire, Oct. 25, destroyed the gin of Parr 
Bros., Montague, Tex. Loss $4500. 
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The H. J. Heinze Co., Cincinnati, Ohio, 
plans to establish a large canning factory 
at Rusk, Tex. 

The Valley Box & Crate Co., San Benito, 
Tex., which has been oceuty incorpora- 
ted plans to establish a plant at San 
Benito, for the manufacture of boxes and 
crates. 

_ A. R. Sprague and associates, San Ben- 
ito, Tex., are interested in the establish- 


ment of a creamery at San Benito. The 
estimated cost is $25,000. 
L. L. Shield, Santa Anna, Tex., con- 


templates the erection of a cotton gin and 
oil mill at Santa Anna. 


WESTERN STATES 


E. H. Stanton & Co., Spokane, Wash., 
plans to build a 10-story cold storage 

lant in Spokane, to cost about $100,000. 
t will have a capacity of about 500 car- 
loads. 

F. S. Harmon & Co., Tacoma, Wash., 
makers of furniture, have awarded the 
contract for the construction of a four- 
story reinforced concrete and brick fac- 
tory and warehouse at Adams and Com- 
merce Sts. Darmer & Cutting are the 
archs. 

Thomas A. Walker, Chico, Calif., plans 
to erect a sawmill, sash and door. fac- 
tory, and a box factory on Robbers 
Creek. 

W. Fuller, San Francisco, Calif., plans 
to establish a shoe factory at Fresno, 
Calif. About $50,000 will be expended. 

The contract has been awarded for the 
construction of a two-story chair fac- 
tory, of brick, at. 917 Hemlock St., Los 
Angeles, Calif., for Daniel McKeever. 

Mayberry & Parker, Archs., Pacific 
Electric Bldg., Los Angeles, Calif., have 
been commissioned to prepare plans for 
the construction of the new steam laun- 
dry plant for the Excelsior Laundry Co. 
Noted Oct. 24. 

The Merchants’ Ice & Cold Storage Co., 
Los Angeles, Calif., is having plans pre- 
pared for the construction of a five-story 
refrigerating building and coil house on 
Seaton St., near Sixth St. Eison & Son 


are the archs. 
CANADA 
Fire, Nov. 4, destroyed the plant of 


the Consumers Cordage Co. and Canad- 
ian Bag Co., Point St. Charles, Montreal, 


Que. Loss, $300,000. 
The Berlin Felt Boot Co., Berlin, Ont., 
will erect a three-story addition to its 


present plant on Victoria St. Plans are 


being prepared. 


Miekle & Dyment will erect a sawmill 
at Fenelon Falls, Ont. The plant will 
include a box factory and machine shop. 


Fire, Oct. 22, destroyed the factory of 
the Canadian Spool & Bobbin Co., Walk- 
erton, Ont. Loss, $5000. 


The Windsor Power Building Co., Ltd., 
Windsor, Ont., has plans for a three- 
story and basement factory and industrial 
power building, 71x270ft. It will cost, in- 
cluding equipment, about $100,000. 


The Ontario Steam Laundry Co., Fifth 
Ave., Calgary, Alta., is having plans pre- 
pared for a $60,000 addition to its plant, in 
which modern machinery will be in- 
stalled. E. Christy is mer. 


The Ogilvie Flour Mills Co., Montreal, 


Que., is building another large mill at 
Medicine Hat, Alta. 


The Cornwall & York Cotton Mills Co. 
will enlarge its plant at St. John, N. B., 
and make additions to its equipment. 








New INCORPORATIONS 


GENERAL MANUFACTURING 
The following companies have been in- 
corporated to manufacture: 


Soule-Smith Co., Portland, Maine; ve- 
hicles of all kinds. Capital $10,000. In- 
corporators: William E. Soule, Alfred T. 
Smith, Portland. : 


Johnson Ladder Co., Amesbury, Mass.; 
ladders. Capital $25,000. Incorporators: 
J. Austin Johnson, Hampton, N. H., 
Annie A. Johnson, and heaton Kitt- 
redge, Boston. 


_o. Myer Co., Inc., Boro. Manhattan, 

N. Y.; boxes and bottles. Capital, $13,000. 

Incorporators: Julius Myer, Susan Alster, 

wees Alster, 123 Broome S8t., New 
ork. 
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The Cuban Cigar Mfg. Co., Boro. 
hattan, N. Y. Capital, $25,000. 
orators: Marvin F. Wood, 
ernandez, Conrad Milliken, 
14th St.. New York City. 

The American Travel 
Boro. Manhattan, . ¥.; motion picture 
films. Capital, $50,000. Incorporators: 
A. S&S. Ford, Glens Falls; A. C. Pegg, J. 
Grudberg, New York City. 

The Atlas power Co. Ine. Boro. 
Brooklyn, N. Y.; novelties. Capital $50,000. 
Incorporators: Richard Grieser, Robert 
N. Evans, August G. Horstman, 1241 Han- 
cock St., Brooklyn, N. Y 

Atlas Novelty Co., Inc., Boro. Brook- 
lyn, N. Y.; novelties of all kinds. Cap- 
ital, $50,000. Incorporators: A. G. Horst- 
man, R. N. Evans, R. Grieser, Brooklyn. 

The Pflueger Piano Co., Inc., of The 
Bronx, N. Y. Capital, $40,000. Incorpor- 
ators: Albert Behning, Minnie M. Pflueg- 
er, Frederick C. Pflueger, Scarsdale, N. Y. 

Quaker City Window Co., Camden, 
N. J.; windows, building materials. oA 


Film Co., Ine., 


ital, $25,000. Incorporators: R. > 
Wetherill, F. B. \Wetherill, F. A. Kuntz, 
Camden, 


The Kempshall Fast Color Tip Co., Jer- 
sey City, N. J.; webbing, cord, braid and 
laces. Capital $70,000. Incorporators: 
E. Kempshall, G. R. Percy, F. F. Fielder. 


The Alpha Omega Optical Co., 9 East 
State St., Trenton, N. J.; ——— goods of 
all kinds. Capital $50,000. Incorporators: 
Newton C. Ailes, C. P. Ailes, G. F. and M. 
H. Applegate, all of Trenton. 


Sidewalk Light Co. of America, Wil- 
mington, Del. Capital $50,000. Incorpor- 
ators: C. J. Kieber, New York City, J. 8S. 
Wulff, Wilmington, C. G. Campbell, New- 
ton, Mass. 


Kelsey Wheel Co., Memphis, Tenn.; 
wheels. Capital $10,000. Incorporators: 
H. R. Boyd, F. H. Trimble, L. D. Bajack, 
R. W. Daniel. 


The American Radium Co., Cleveland, 
Ohio; radium apparatus. Capital $100,000. 
Incorporators: A. J. Helle, Frank Butler, 
M. Kulger, M. L. Bernsteen, E. B. Geisner. 


The Independent Specialty & Mfg. Co., 
Cleveland, Ohio; monuments. Capital, 
$15,000 Incorporators: James H. Cas- 
sidy, Mark A. Copeland, N. A.- Quilling, 
F. B. Evarts, C. Verbsky. 

The Ryan, Dawson & Ryan Co., 
Dresden, Ohio; baskets, veneerings, 
hoops, wooden ware. Capital $10,000, 
Incorporators: Jesse W. Ryan, Ralph M. 
Dawson, N. F. Dawson, M. L. Dawson, 
Beulah H. Dawson 


The Brodt Shoe Co., 


Mfg. 


Portsmouth, Ohio; 


shoes and kindred products. Capital 
$150,000 Incorporators: George H. 
Brodt, George M. Appel, Simon Labold, 


Goodman, M. V. Kanuss. 


American Feature Film Co., moving 
picture films, Chicago, Ill. Capital $5000. 
Incorporators: E. Graham, R. J. Cupler, 
Nathan 8S. Schoenbrod. 


Coit Ready Fill 
fountain pens, inks and 
Capital $50,000. Incorporators: E. F. 
Thompson, F. H. Clark, William P. Meyer. 
Barrel Co., Chi- 


Incorporators: 
rait, Frank L, 


George A 


Chicago, IIll.; 
stationery. 


Pen Co., 


Great Western Veneer 
cago, Ill. Capital $20,000 
W. R. Peacock, Joseph M 
Berton. 


Sears Roebuck Shoe Factories, Chicago, 
Ill.; boots, shoes, leather and rubber 
goods. Capital $50,000. Incorporetors: 
Sidney Adler, Chas. Lederer, Alfred 
Beck. 


Standard Brush & Broom Mfg. Co., 
Chicago, I1l.; brooms, brushes and sweep- 
ers. Capital, $2500. Incorporators: 
Arthur E. Walsh, W. S. Stewart, W. T. 
Nelson, W. 8S. Stewart, 69 West Washing- 
ton St., Chicago. 


Union Concrete Co., Chicago, Ill.; ce- 
ment products. Capital $5000. Incorpor- 
ators: Jacob H. Shay, Philip S. Town- 
send, George B. Byron, Henry W. Leman, 
69 West Washington St., Chicago, Ill. 


Waukegan Pressed Stone Co., Wauke- 
an, Ill.; pressed stone. agetes, $35,000. 
necorporators: Homer Cooke, John OD. 
Pope, Carl E. Sayler, 223 Washington 
St., Chicago, Il. 


The American Screen Mfg. Co., Kansas 
City, Mo.; screens. Capital $10,000. In- 
corporators: Clark H. Smith, Stephen M. 
Bednell, Robert L. Baker. 


Continental Piano Mfg. Co., St. Louis, 
Mo.; pianos. Cr ital $200,000. Incorpora 
tors: 0. S. N n, William Heine, J 
Noock. 





Business ITEMS 


The office of the Double Grip Tool Co. 
has been moved to 13-15 Franklin St., 
Newark, N. J. 


The screw-machine product business, 
formerly conducted by Edward Burke, 
at 1002 Champlain St., Cleveland, Ohio, 
has been reorganized and incorporated 
under the name of the Standard Auto- 
matic Machine Screw Co., with factory 
located at 437 West Prospect St., Cleve- 
land, Ohio. 





TRADE CATALOGS 


Doane Mfg. Co., Boston, Mass. Circu- 
lar. ‘‘Doctor’’ ferrules and file handles. 
Illustrated. 


The Carpenter Steel 
Penn. Automobile steels. 
pages, 6x9 inches. 


Co., Reading, 
Illustrated, 46 


Lumen Bearing Co., Buffalo, N. Y. 
Pamphlet. Copper castings. Illustrated 


i6 pages, 4x6} inches. 
Foote Bros. Gear & Machine Co., Chi- 


cago, Ill. Catalog. Gears. Illustrated, 
240 pages, 5x7 inches. 
American Vanadium Co., Pittsburg, 


Penn. Catalog. Vanadium steels. Illus- 
trated, 78 pages, 6x9 inches. 


Gilbert & Barker Mfg. Co., Springfield, 
Mass. Catalog B. Gas furnaces. Illus- 
trated, 36 pages, 6x° inches. 


Beaudry & Co., 141 Milk St., Boston, 


Mass. Catalog. Power hammers. IIl- 
ustrated, 12 pages, 6x9 inches. 
Tate, Jones & Co., Inc., Pittsburgh, 


Penn. Catalog. Appliances for burning 
fuel oil. Illustrated, 84x11} inches. 


The Graton & Knight Mfg. Co., Worces- 


ter, Mass. Folders and circulars. Lea- 
ther belting, lace leather. Illustrated. 
Munning-Loeb Co., Matawan, N. J. 


Bulletin No. 200. Buffing and polishing 
wheels. Illustrated, 36 pages, 6x9 inches. 


Vulcan Engineering Sales Co.:, 
Building, Chicago, Ill. Circular. Q. M. 8. 
cold metal sawing machines. Illustrated. 


Duryea Motor Co., Saginaw, Mich. 
Pamphlet. Duryea System of Automobile 
pemssrectes. llustrated, 32 pages, 6x9 
inches. 


American Electric Tool Co, West New- 
ton, Mass. Bulletin No. 8. Universal 
electric breast drill. Illustrated, 4 pages, 
6x9 inches. 


Whiting Foundry Equipment Co., Har- 


vey, Ill. Catalog No. 99. Foundry cranes 
and equipment. Illustrated, 40 pages, 
6x9 inches. 


J. W.-Paxson Co., Philadelphia, Penn, 
Bulletin No. 28, Paxson-Warren sand 
blast machinery. Illustrated, 394 pages, 
6x9 inches. 


The New Departure Mfg. Co., Bristol, 
Conn. Loose leaf bulletins and binder. 
Ball bearing applications. Illustrated, 
9x11 inches. 


h Co., 9-13 Maiden Lane, 
amphlet. The Calculagraph 
Illustrated, 32 pages, 


Calculagra 
New York. 
in your Business. 
6x9 inches. 


The Watson-Stillman Co., 50 Church 
St., New York. Catalog No. 84. Hydrau- 
lic accumulators. Illustrated, 56 pages, 
6x9 inches. 


W. S. Rockwell Co., 50 Church St., New 
York. Catalog No. 16. Rockwell semi- 
automatic furnaces. Illustrated, 12 pages, 
8}x11 inches. 


Engineering Co., Philadel- 
Pamphlet, ‘‘The Trail of a 
Illustrated, 32 


American 
shia, Penn. 
2joneer.’’ Taylor stoker. 
pages, 7x12 inches. 


Triumph Electric Co., Cincinnati, Ohio. 
Bulletin No. 501. Triumph-Monitor rever- 
sing motor planer drive. Illustrated, 12 
pages, 7x10 inches. 


Standard Mfg. Co., Bridgeport, Conn. 
Catalog. Automatic gear cutting, mill- 
ing and slitting machines. Illustrated, 


24 pages, 6x9 inches. 
W. F. & John Barnes Co., Rockford, 
Ill. Catalog No.71. Upright drills, screw 


press, water emery grinder, etc. Illus- 
rated, 76 pages, 6x9 inches. 
Watson-Stillman Co., 50 Church St,. 


York. Catalog No. 87. 


Coupler 


New 
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oke shearing and riveting press. Illus- 
rated, 8 pages, 6x9 inches. 

Vulcan Engineering Sales Co., Fisher 
Building, Chicago, Ill. Circulars. QMS 


pneumatic hoists, hand power traveling 
cranes, jib cranes. Illustrated. 


Wiener Machinery Co., 50 Church St., 
New York. Catalog. Ernst Schiess (Dus- 
seldorf) machine tools for heavy work. 
Illustrated, 46 pages, 9x11} inches. 


Chicago Pneumatic Tool Co., Fisher 
Building, Chicago, Ill. Bulletin No. 121. 
Pneumatic rammers and foundry equip- 
ment. Illustrated, 8 pages, 6x9 inches. 


Ideal Case-Hardening Compound Co., 


. §&. Rubber Building, New York. 
Pamphlet. Case-Hardening, Back-hard- 
ening. Annealing of Steel. 24 pages, 6x9 
nches. 


Smooth-On Mfg. Co., 572 Communipaw 
Ave., Jersey City, N. J. Instruction Book 
No. 12, showing applications of Smooth- 
On iron cements. Illustrated, 104 pages, 
44x63 inches. 


Armstrong Bros. Tool Co., 339-57 N. 
Francisco Ave., Chicago, Ill. Catalog 
A-12. Tool holders, ratchet drills, dro 
forged wrenches, etc. Illustrated, 1 
pages, 6x9 inches. 


The Standard Electric Tool Co., Cincin- 
nati, Ohio. Bulletin D-6. High-power 
ball bearing electric drills. Illustrated, 
4 pages, 6x9inches. BulletinG-5. High- 
power electric grinders. Illustrated, 4 
pages, 6x9 inches. 


Crocker-Wheeler Co., Ampere, N. J. 
Bulletin No. 153. Direct current lighting 
and power generators. Illustrated, 16 
pages, 7}x10 inches. Bulletin No. 154. 
Oil insulated, self cooled and water cooled 
pews transformers. Llustrated, 12 pages, 

}x10 inches. 


Crocker-Wheeler Co., Ampere, N. J. 
Bulletin No. 155. Form Q induction mo- 
tors for operating on 69-cycle polyphase 
alternating current circuit. LDlustrated 
20 pages, 74x10 inches. Bulletin No. 156. 
Motor-generator sets. Illustrated, 12 
pages, 7}x10 inches. 





CaTaLocs WANTED 


Norman A. Hartley, mechanical engi- 
neer, Calle Trienta Y Tres No. 118, Monte- 
video, Uruguay, S. A., desires to receive 
catalogs and price lists of pipe taps and 
dies, pipe cutting and threading machin- 
ery, pipes and fittings, bolts, screws, 
taps, drills and iron working machinery. 





FORTHCOMING MEETINGS 


The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York vity. H. E. Collins, sec- 
retary, 29 West hirty-ninth St., 
York City. 


American Society of Mechanical En- 
ineers. Monthly meeting first Tuesday. 
alvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 


New 


New England Foundrymen’s Associa- 


tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 


Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles. secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 
Chi- 


Western Society of Engineers, 


cago, Till. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 


eareer. 1785 Monadnock Block, Chicago, 
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Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 


month. Manufacturers’ Club, Philadel- 
hia, Penn. Howard Evans, secretary, 
ier 45 North, Philadelphia, Penn. 


American Society of Baginete Drafts-. 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


WAN TS 


25 cents per line for each insertion 

“Men and Positions Wanted,"’ 50 cents per 
line under ‘‘Miscellaneous.’' No advertise- 
ments abbreviated. 


Copy should reach us not later than Fri- 
day noon for ensuing week's issue. 


Answers 
St., New York, 


No information given by us @ any 
advertiser using box number. al let- 
ters of dati or other papers of 
value should not be inclosed to unknown cor- 
respondents. 

No advertising accepted from any .agency, 
association or individual charging a fee for 
“registration,"’ or a commission on wages of 
successful applicants for positions. 








Men WANTED 


Canada 


LATHE AND BORING MILL HANDS, 
first class, steady work. Canadian West- 
inghouse Co., Ltd., Hamilton, Ont. 


WITH GROWING Canadian company, 
a young man experienced in uptodate 
methods of light manufacturing, who 
can devise ways and means of producing 
work in both large and small quantities 
at minimum cost; one who can work to a 
system, and who is enough of an execu- 
tive to get resuits in the shop; excellent 
opportunity for the right man; state age, 
past experience in full, salary expected; 
give references. Box 72, Am. Mach. 


Connecticut 


FOREMAN, on general machine shop 
work; permanent position to a satisfac- 
tory man; tool makirg experience desir- 
able; must rs references; salary about 
$25 per week to start. Box 68, Am. Mach. 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery in 
the line of mill work, wanted by a large 
machine concern; give full particulars 
as to experience and salary expected. 
Box 54, Am. Mach. 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery 
in the line of mill work, wanted by a large 
machine concern. Give full particulars 
as to experience and salary expected. 
Box 8, Am. Mach. 


COREMAKER FOREMAN—A man cap- 
able of handling men and taking the re- 
sponsibility of getting out good cores ata 
reasonable cost of production. He must 
be experienced in cylinder and aluminum 
core work. A good opportunity for the 
right man in one of the best foundries in 


the East. Address with information con- 
corning: past experience. Box 980, Am. 
ach. 


FOREMAN for annealing department 
employing about twelve men. Applicant 
must understand hardening and temper- 
ing forging dies, case hardening, carbon- 
izing, lead and cyanide hardening, heat- 
treating, etc. Must also be familiar 
with the use of pyrometers and similar 
instruments. A good opening for first 
class man who is a hustler. Address, 
stating age, experience, wages expected, 
references, etc. Box 40, Am. Mach. 


: Illinois 


DRAFTSMAN, experienced on hammer 
die work and steel fretght car construc- 
tion; advise references, salary expected. 
Box 75, Am. Machinist. 


TOOL MAKERS, four or five, compe- 
tent, on jig and die work, lathe planer, 
shaper, milling machine and bench work: 
55 miles from Chicago. David Bradley 
Mfg. Works, Bradley, Il. 


MACHINERY SALESMAN for Chicago 
territory, man between 25 to 40 years of 
age, having some mechanical knowledge. 
Must have traveled selling machinery. 
wox 34, Am. Mach. 
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THREE MEN, familiar with forge- 
shop machinery, capable of setting up 
bulldozer, punch press, drop and helve- 
hammer dies; 55 miles from Gricage. 
David Bradley Mfg. Works, Bradley, IL 


. . DESIGNER AND DRAFTSMAN, first- 
class, for hydraulic presses and pulipe. 
Good opportunity for advancement. - 

Give expert 
ox 


cation northern Illinois. 
ence, past employers, salary, etc. 
4, Am. Mach. 

MACHINIST, first class. uptodate, for 
manufacturing steel product; one capa- 
ble of improving product already on 
market and able to get out the work; 
must be industrious and sober; good 
chance for the right man. Box 69, Am. 
Machinist. 


Massachusetts 


TOOL DESIGNER with experience in 
designing jigs and fixtures; must be a 
practical man with shop experience; 
state in detail names and periods of for- 
mer employment, also age and salary ex- 
pected. Box 61, Am. Machinist. 


Michigan 


DRAFTSMAN, experienced in design- 
ing and ee, heavy machinery; lo- 
cation Detroit, ichigan; state experi- 
ence and salary expected. Box 70, Am. 
Machinist. 

ASSISTANT SUPERINTEN DENT, pro- 
duction man, suited especially to push 
production in plant making ~~ ma- 
chinery and other moderately eavy 
work. Give references, state salary and 
experience. , Box 29, Am. Mach. 


Minnesota 


MACHINISTS AND ASSEMBLERS on 
gasoline engine work; openings in all 
lines with good wages and steady em- 
peoymant: competent mechanics wanted; 
actory under new management. Camp- 
bell Motor Co., Wayzata, Minn. 


Missouri ? 


MECHANIC, experienced in motor 
truck assembling and the construction 
of jigs and fixtures. Northwestern Mail 
Box Co., St. Louis, Mo. 


New Hampshire 


EXPERIENCED lathe, planer, shaper, 
bench and floor hands. Apply Sullivan 
Machinery Company, Claremont, N. H. 


New Jersey 
TOOL MAKERS on small work; must 
be A-1l. Box 65, Am. Machinist. 


MACHINE SHOP FOREMAN, must be 
A-1, all-round man. Box 64, Am. Mach. 


FOREMAN for erecting floor in grow- 


ing printing press plant. Box 62, Am. 
Machinist. 

MACHINIST, a few all-round men 
good, steady employment, and g00 


wages. Box 63, Am. Machinist. 


MACHINIST FOREMAN for about 40 
men; tool-room foreman wanted for 
about 20 men; in both cases only first 
class men need apply. Box 55, Am. Mach. 


MACHINISTS—A few high-grade ma- 
chinists and tool makers familiar with 
ig, fixture and gage work, by a concern 
uilding special machinery; state age, 
where previously employed and wages. 
Box 46, Am. Machinist. 


New York 


TOOL MAKERS AND MACHINISTS. 
Address Box 76, Am. Machinist. 


MACHINE OPERATORS, hand screw, 
milling machine hands and boring ma- 
chine Bullard operators. First class 
on Steady employment to good men. 
F. 1. A. T., Poughkeepsie, N. Y 


Ohio 


SALESMEN, two or three first class, 
preferably having automatic screw ma- 
chine sales and practical experience. Box 
71, Am. Machinist. 


FOREMAN, capable tool and die raak- 
er, for excellent position in Middle West: 
previous record must accompany appli- 
cation. Box 74, Am. Machinist. 


DIE MAKERS, also metal workersy 
first-class. Apply, stating age, experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, nishers, 
millwrights, ammermen and  bilack- 


smiths, who wish to increase their op- 
portunities, to register with the free em- 
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ployment department of the National 
etal Trades Association, New England 
Building, Cleveland, Ohio. 


Oklahoma 


FOREMAN for a modern machine shop, 
manufacturing gas engines, oil well sup- 
plies, etc.; state age, experience, wages 
wanted, and ive references. Address 
McEwen Co., ulsa, Okla. 


FOUNDRY FOREMAN by a manufac- 
turer of gas engines; one who is upto- 
date in machine work; state age, experi- 
ence, and wages wanted. Address Mc- 
Ewen Co., Tulsa, Okla. 


AN EXPERIENCED young man for 
planning room in gas engine and oil 
well supply shop; a technical graduate 
preferred. Address, giving experience 
and wages wanted, McEwen Company, 
Tulsa, Okla. 


Pennsylvania 


TOOL DESIGNER, familiar with the 
design of drop-forging dies. Apply West- 
inghouse Electric & S20 Co., employ- 
ment department, East Pittsburgh, Penn. 

WORKING FOREMAN, first class, for 
machine shop; one familiar with rolling 
mill work preferred. Answer, stating ex- 
perience, age, salary expected and full 
particulars. Box 56, Am. Machinist. 


MACHINISTS — Philadelphia concern 
increasing output, requires several addi- 
tional gang foremen fitting and erecting; 
only A-1 men who. can produce results 
considered; state age, experience and 
wages required. Box 60, Am. Machinist. 

CHIEF DRAFTSMAN of good designing 
ability. A first-class man with wide 
experience covering hoisting engines 
and general machinery, boiler and steam 

lants. Prefer a man with college educa- 
Gen and of good executive ability. Good 
In replying 


salary to a first-class man. 
par- 


state experience and age, giving fu 
ticulars. Box 14, Am. Mach. 

PATTERN MAKER—We have steady 
job for a first class metal pattern maker, 
who must be able on accurate, small 
work for molding machines; must be 
thorough mechanic, able to handle pre- 
cision lathe, miller and grinder; used 
to close work; steady job for good man; 
first class location and surroundings. 
Wirt Electric Specialty Co. German- 
town, Philadelphia, Penn. 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 


ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this pores. Lanston 
Monotype Machine Co., Philadelphia. 
Wisconsin 
DESIGNERS, jig and tool, two first- 
class. Box 36, Am. Machinist. 








Positions WANTED 


Illinois 

DRAFTSMAN AND DESIGNER of 10 
years’ shop and drawing room experl- 
ence on automatic, special machinery, 
jig. dies and fixtures; references. Box 
8, Am. Machinist. 

ASSISTANT SUPERINTENDENT, by a 
tool designer of thorough shop experi- 
ence and executive ability; accustomed 
to small interchangeable work and fa- 
miliar with scientific management. Box 
73, Am. Machinist. 


MANAGER OR SUPERINTENDENT 
—Mechanical engineer with splendid 
practical shop and commercial expert- 
ence. expert in the ~ hepene | manufac- 
ture of interchangeable machinery and 
parts. Resourceful in design and meth- 
ods for reducing costs and increasing 
production. Good organizer and vem 
man with excellent executive ability. 
Splendid record and references, at pres- 
ent engaged but for good reasons desire 
change; any location. Box 80, Am. Mach. 


Massachtsetts 


SUPERINTENDENT OR GENERAL 
FOREMAN of machine works; first class 
mechanic of broad, high grade experi- 
ence, executive ability and technical ed- 
ucation; expert designer of tools, compe- 
tent instructor and leader of men: sal- 
ary $2200; location preferred, Boston, 
New York or Chicago. Box 59, Am. Mach. 
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New Jersey 


SUPERINTENDENT or chief drafts- 
man, 35 years of age, 16 years’ shop and 
drafting room experience, inventive and 
u ae: good executive. Box 77, Am. 

achinist. 


New York 


GENERAL MANAGER, 35, technical 
education, 7 years with one concern; 
best of references. Box 79, Am. Mach. 


DRAFTSMAN, young man, 19, with 2 
years’ 8 months experience at mechan- 
ical drawing, wishes a position to serve 
his time out. Box 66, Am. Machinist. 


GENERAL MANAGER, 35, college man, 
high class in every respect; good execu- 
tive and mechanical ability; inventor of 
special machinery; exvellent references. 
Box 78, Am. Machinist. 

SUPERINTENDENT familiar with mo- 
dern methods now employed by a large 
manufacturing company, desires to cor- 
respond with firm requiring a high grade 
man. Box 32, Am. Mach. 

EFFICIENCY ENGINEER, production, 
costs, sales; forceful, practical man of 
initiative and original ideas, open for 
good connection. Robert E. Parsons, 
M. - 681 Coney Island Ave., Brooklyn, 

MECHANICAL ENGINEER of ability, 
at present with a large manufacturing 
concern and having valuable acquaint- 
ances, wishes to connect himself with a 
consulting engineer having established 
business; would consider partnership; 
references exchanged. Box 67, Am. Ma. 


PRODUCTION ENGINEER, seven 
years’ successful record, intensive large 
scale production, gas engines, automo- 
biles, sheet metal work, wish position 
where talent for correcting existing 
methods, design of original labor saving 
machinery; tools and handling methods 
can be utilized. Box 81, Am. Mach. 


WORKS MANAGER, a native of New 
England, holding above osition in a 
$1,500,000 corporation, wishes to retucn 
East and locate with company requirin 
services of works manager who has ha 
twenty years of experience on gun, sew- 
ing machine, automobile and general 
duplicate manufacturing; also in the va- 
rious branches of drop forge and foun- 
dry practice; can point to present posi- 
tion as to ability; salary, $7500 per year. 
Box 26, care Am. Machinist. 

Ohfe 

ASSISTANT SUPERINTENDENT or 
tool or machine ree 4 foreman, or in- 

ni 


structor for some tec eal high school; 
best of reference. Box 20, Am. Mach. 


Pennsylvania 


FOREMAN or 
superintendent, age 32, desires change; 
A-1 mechanic; understands piece work 
and can install systems, engin-s, e'ectri- 


GENERAL assistant 





cal, or general machinery gears. Box 43, 
Am. Machinist. 
MISCELLANEOUS 
Work for screw machines and gear cut- 


ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, etc 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D.C. 


Gas-saving brazing forges. Send for 
circulars. J. L. Lucas, Bridgeport, Conn. 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am. 
Machinist. 


Machinery to build by contract wanted. 
Low prices. Interstate Machinery Com- 


pany, Troy, N. Y 


Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 
Box 267, Am. Machinist. 


For Sale, No. O B & 8 auto screw ma- 
chine with full set of tools and attach- 
ments, capacity {”. Box 39, Am. Mach. 


For Sale—Nine No. 02D Buffalo down 
draft forges, in good condition: size of 
fire-pan, 24”x36%"; price, $200. Box 
57, Am. Machinist. 


The Newaygo Engineering Co., Neway- 
zo, Mich., is in the market for one sec- 
ond hand 24”x24”x8’ single head planer, 
and one second hand set shaping roils to 
roll 6’x\%” plates. 

For Sale, on account of changing equip- 
ment, we have for sale several thousand 
“x1}” standard carriage bolts. Price 
5e. per hundred. Stewart & Clark Mfg. 
Co., 1848 Diversey Blvd., Chicago. 
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Talks With Our Readers 


By The Sales Manager 


It’s early to talk—even think — of 


Christmas. 


But we are going to ask you to do usa 


favor. 


Make the Christmas Holidays easier 
for the girls in our Subscription De- 
partment. There are fifty-one of them 


working on all our papers. 


December is the busiest month in the 


year for us. 


The volume of the American Machin- 
ist begins with the first issue in Jan- 
uary, and ends with the last issue in 


December. 


As it is our custom to stop subscrip- 
tions promptly at expiration, subscrib- 
ers usually rush their orders in at the 
last minute and we receive thousands 
of dollars in the space of a few short 


weeks. 


This means that the multitude of de- 
tails necessary in sending you a bill, 


- we cannot possibly replace. 


following you up with a second bill, 
acknowledging receipt of your pay- 
ment, changing date of expiration, mak- 
ing proper notations on subscription 
card and stencil, etc., in addition to 
seeing that your copy goes out regu- 
larly each week without fail, compels 
our clerks to work over time and in- 
In short, 
it prevents us from handling your order 


creases chances of mistakes. 


with the usual care we would like to 


give it. 


If your subscription expires during 
November or December, please don’t 
put it off—don’t wait for a second or 
third notice; don’t wait until your name 
goes off the list, and you miss issues 
Just re- 


new the first time you are reminded. 


It will enable us to give your order the 
attention it ought to have; prevent us 
from making mistakes; and last, but 
not least, give our girl clerks a chance 
to enjoy the Christmas holidays in- 
stead of working all day, and evenings 


too. 


Only reliable products can be continuously advertised. 
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A Colorado Farm Implement Plant 


The Plattner Implement Co., Denver, 
Colo., possesses the distinction of being 
the only concern in that section of the 
country engaged in the manufacture of 
tarm implements. Its new shops in 
South Denver are equipped with many 
special tools likely to be of interest to 
readers. 


OPERATIONS ON SPUR GEARS 


One of the products of this company 
ic a line of pump jacks. To facilitate 
machining operations on the hubs of 
the spur gears for these jacks the drill- 
press fixture shown in Figs. 1 and 2 is 
employed. This fixture has a special 
base attached to the drill-press column, 
and upon the upper face a guide is 
formed for carrying the saddle and fix- 
ture proper. 

The upper part of the fixture is in the 
form of a vise with jaws operated by 


— — a = 





Fic. 1 
right- and left-hand screw and pilot 
wheel. The vise jaws are fitted with 


special faces to conform-to the outline 
of the work to be handled, and when the 
gear is put in place aua the jaws are 
closed the hub is automatically centered 
under the drill-guide bushing in the top 
plate of the fixture. This brings the 
work in position for putting the hole 
through the hub, an operation accom- 
plished by running through a twist drill 
and reamer. ; 

These pump-jack gears require two 
or three crankpin holes to be drilled in 
one of the arms for the pitman connec- 
tion. In the gear illustrated two such 
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By F. A. Stanley 








This establishment is equipped 
with many interesting special 
tools for machining mower parts, 
farm pumps, pump jacks, etc. 
It has unusually complete appar- 
atus for handling work about the 
shop, and its foundry and pattern 
shop methods are thoroughly 
modern. 








In order 


holes are put through the arm. 
to locate the gear casting so that the arm 
to be drilled shall be positioned along 
the center line between the two vise jaws, 
a gage block A is inserted in one of the 
vise jaws on the longitudinal center linc 
of the vise. This gage block is cut out 
to receive one of the teeth on the gear 
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FIXTURE FOR DRILLING GEAR Huss AND ARMS 


rim, and thus give the casting the correct 
position. The gage is of dovetail section 
and is readily removed from its seat in 
the jaw when other parts than gears are 
to be handled. 


THE INDEXING FIXTURE 


In order to drill the holes in the arm 
at the proper distance from the center, 
the fixture is provided with an index pin 
b which enters bushings in the slide 
located at the necessary distances apart. 
After the hub has been drilled and 
reamed the index pin B, which has been 
used to locate the vise centrally, is with- 
drawn and the crank handle C is actu- 








ated to move the saddle and vise laterally 
until the index pin can be slipped into the 
next hole. In this position the gear is 
ready for the drilling of the first hole in 
the arm, an operation performed by mere- 
ly changing the guide bushing and drill. 
This hole is not reamed. The index pin 
is again withdrawn and the vise traversed 
still further on its slide until the index 
pin can be inserted in a third bushing to 
locate the work for the drilling of the 
second hole in the arm, as represented in 
Fig. 2. 

The crank handle C referred to fits 
onto a short shaft having on its inner 
end a pinion meshing with a rack under 
the base-plate of the fixture. By turning 


the crank in the proper direction the vise 
is easily slid to the required point for 
the drilling operation in the arm. 

The gear illustrated in the vise is 12 
in, in diameter and the two strokes pro- 


red 








Fic. 2 


vided for by the drilled arm are 4 and 
8 in. A 16-in. gear is also drilled in 
this vise, this having three holes for the 
pitman connection, with strokes of 4, 8 
and 12 in. respectively. For holding this 
larger gear a pair of overhanging jaws 
are secured in the vise in place of those 
illustrated. 


APPLICATION TO PULLEY WoRK 


Pulleys of the form illustrated in Fig. 3 
are also bored in this drill-press fixture. 
As will be noticed, the gage block for 
locating the gear wheel has been removed 
from the inserted jaw, leaving a plain 
arc for grasping the rim of the pulley. 
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Fi@. 3. MACHINING PULLEY BORE ON FIXTURE 
No drill is required in machining the viously adapted to the machining of a 


bore, a special form of reamer serving 
as a multiple-tooth, end-cutting tool, be- 
ing run through the guide bushing and 
work as shown in the illustration above 
referred to. 

The plate in which the bushing is car- 
ried over the work is adjustable for 
height, and as jaws may be made to suit 
any form of casting, the fixture is ob- 


wide variety of parts. 


BoRING PuMP CYLINDERS 


Fig. 4 illustrates another form of fix- 
ture for holding pump cylinders during 
the boring operation. This fixture is a 
vise with vertical jaws in the form of 
V-blocks opened and ciosed centrally by 
a right- and left-hand screw and a hand- 
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Fic. 4. Borinc Pump CYLINDERS 


wheel. The boring bar in the machine 
spindle carries at its lower end four in- 
serted cutters ground to finish the bore 
to size in one operation. Just above the 
cutters is a steel disk A which fills the 
bore as machined by the cutters, and by 
following the cutter head down through 
the cylinder, serves as a support and 
guide for producing a _ straight hole 
through the cylinder. 











Fic. 5. REAMING AND TAPPING 


PuMP BASES 
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Fic. 6. MILLING KNIFE GUARDS 
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Fic. 7 


The cylinder illustrated is 16-in. long 
and is bored to 4'/« in. in diameter. 
About ys in. of stock is left all the way 
round for removing in the boring pro- 
cess, 


ANOTHER OPERATION ON PUMPS 


In Fig. 5 a fixture similar to the one 
just described is represented holding a 
farm pump in inverted position under the 
Grill spindle for the reaming and tapping 
of the base for a 2-in. pipe connection. 
The reamer, which is run into the cored 
hole in the base, is shown at A. It has 
five inserted blades ground externally to 
the standard pipe taper and its shank is 
squared to enter a square opening in the 
socket of the bar B, which is attached 





BoRING MACHINE FOR MowING MACHINE FRAMES 


to the spindle of the machine. After 
the reamer has been run in to depth the 
2-in. pipe tap is slipped into the socket 
for finishing the hole as illustrated in 
Fig. 5. The upper end of the shank B 
also has a square socket and is provided 
with a floating connection to the spindle. 


A MILLING FIXTURE 


The milling fixture shown in Fig. 6 
holds six mowing-machine knife guards 
while the pads at the rear ends are sur- 
faced. These guards are of malleable 
iron. When placed in the fixture the 
cored slot for the knife passes over the 
wedge-shaped locating bar A at the mid- 
dle of the’ fixture, and the broad ends 
of the work are forced onto a taper seat 
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Fic. 9. TROLLEY SYSTEM FOR HANDLING WorRK 
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at the rear of the fixture by the setscrews 
in front which press against the points 
of the guards. 

A single cut is taken acress the six 
pieces with an inserted-tooth, high-speed 
mill. As soon as the first guard has 
passed under the mill it is removed and 
a new piece of work is put in place, the 
process being repeated with each piece as 
it emerges from under the cutter, so that 
by the time the fixture has made a com- 
plete pass under the cutter it is reloaded 
with fresh work. The table is then 
dropped slightly to clear the mill and run 
back and lifted to its original position for 
the next cut. 


BorRING MOWER FRAMES 


Figs. 7 and 8 illustrate a home-made 
machine for boring mowing-machine 
frames. A fixture is placed on the car- 
riage for holding the work, and in this 
fixture suitable stops and clamping de- 
vices are incorporated for properly locat- 
ing and securing the frame for the vari- 
ous drilling and boring operations. 

The main boring bar A is carried be- 
tween the head- and tailstock of the ma- 
chine and is fitted with cutters for boring 
the frame at each end for the axle. The 
casting measures overall about 3 ft., but 
it is cored internally so that the hole 
to be bored at each end is only about 4 
in. long. In front of the main head will 
be noticed an auxiliary head B with a 
short spindle, which carries a drill guided 
in the adjustable fixture C. This spindle 
is used for boring the hole D for the 
driving-gear shaft. 

The spindle E, placed at right angles 
to the bed of the machine, is for boring 
the cross hole for the pitman shaft. In 
locating the work prior to this lateral 
boring operation, the carriage is fed 
along until the large cone center in the 
spindle E enters the hole cored in the 
mower frame. The cone center is then 








Fic. 12. THe PATTERN STORAGE 


removed and a boring-tool put in place 
in the spindle. This spindle is provided 
with power feed and as the carriage is 
also driven by power during the longi- 
tudinal operations the machine is auto- 
matic in its action when the work is once 
put into position. 


TROLLEY SYSTEM FOR HANDLING WorK 


One of the most convenient features 
of this plant is a complete overhead trol- 
ley system running from one department 
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Fic. 11 


to another and enabling all sorts of work 
of any weight whatsoever to be sus- 
pended on individual hooks and moved 
from point to point with a minimum of 
effort. A good idea of the arrangement 
of this system is given by Fig. 9, which 
shows a large number of mowing-ma- 
chine frames, knife bars, etc., suspended 
in the stores department. 

Wherever possible the work is painted 
by dipping in a tank, although it has not 
been found feasible to utilize this process 


Fic. 13. CONCRETE AND STEEL STORAGE VAULT 
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to advantage in cases where the parts to 
be painted have machined bearings into 
which paint would be apt to run and 
stick if the work were dipped. 


THE PAINTING ArPARATUS 


The method of dipping such work as 
can be conveniently painted in this fash- 
ion is illustrated in Figs. 10 and 11. 
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large or small are of metal, and are 
stored in the concrete and steel vault il- 
lustrated in Fig. 13. The fixtures in this 
vault for holding patterns are built up 
of steel angles and flat sections. Stor- 
age space is also provided for numerous 
molding machines, which are run between 
the pattern building and the foundry on 
a track as illustrated. 

















Fic. 14. MOLDING MACHINES FOR CLUTCH GEARS 


These views are taken directly over the 
tank, which extends several feet below 
the floor level, and which is about 10 ft. 
in length and 2 ft. wide. The illustrations 
show the curved trolley track above the 
tank, with a heavy toothed harrow sus- 
pended from its individual trolley ready 
for dipping. 

Upon examining the two illustrations 
carefully it will be noticed that directly 
over the tank there is a break in the track 
which is filled normally by a short sec- 
tion of rail which is carried by a pair of 
long, vertical guide rods counterweighted 
to suspend the heaviest work likely to be 
passed along the trolley rail. 

In Fig. 10 the harrow is shown above 
the tank with its trolley on the short sec- 
tion of rail referred to. In Fig. 11 the 
harrow is shown pulled down into the 
tank. As soon as it has been dipped it 
is easily lifted, due to the counterweights, 
until the short rail section has returned 
to its normal position level with the main 
trolley rail. The work can then be run 
onto the main track and passed to the 
next department. 


FOUNDRY AND PATTERN STORAGE 


The plant has a well organized foundry 
with a cupola of a capacity of six tons 
per hour, coke-fired core ovens, overhead 
traveling crane, and an unusual molding 
machine for a foundry of this size. A 
general view is presented in Fig. 12, in 
which a number of molds are shown 
ready for pouring. 

Practically -all of the patterns whether 


Quite a number of molding machines 
have been made here for certain classes 
of work. Fig. 14 represents equipment of 
this nature for molding clutch pinions, 
three at a time. Of the two machines 
in the foreground the one at the right is 
used in putting up the cope, and the one 
at the left for the nowel, the. work being 
poured from the clutch side. The clutch 
and pinion patterns are of brass fitted in 
babbitt guides in the top plate, and after 
the sand has been rammed up in the 
metal flasks on these plates the levers 
at the side of the machine are pulled 
down to draw the metal patterns from 
the sand. 

A third machine is shown bottom side 
up in the rear of the group, to illustrate 
the sliding plate under the bed to which 
the patterns are attached, and which 
draws the patterns straight down out of 
the sand when the hand lever at the 
side of the machine is operated. 








Locating Projections in the 


Proper Place 
By T. CRANE 


The illustrations show a method of 
making it perfectly clear to a boy how 
projections are laid out on the drawing 
board. This method was designed by 
H. S. Rauch, when he was apprentice 
instructor at the Oswego shops of the 
New York Central: Ry. 

This consisted of a framework con- 
taining a baseboard and three square 
frames hinged together, and covered with 
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a fine copper gauze such as is used in 
window-car screens. The object to be 
drawn was placed inside the cage, as 
shown in Fig 1. Taking a piece of 
chalk, the student drew the side of the 
piece as he saw it looking through the 
different panels. This gave him a front, 
a side, and a top view, and when the dif- 
ferent panels were swung open, as shown 
in Fig. 2, he had the three views of the 
piece drawn in their correct position. 
This made the whole operation very 
simple, and the student had no difficulty 
in remembering exactly where each view 
went, as he could simply think how they 
appeared on the screens, and place them 




















Fic. 1. SHOWING OBJECT IN FRAME 


in their proper positions without any dif- 
ficulty whatever. 
There have been many methods de- 


vised for securing these resuits, and it 
is quite probable a similar plan has been 














Fic. 2. FRAME OPEN WITH PROJECTIONS 


used by some of the hundreds of in- 
structors who are endeavoring to find 
easy methods of impressing boys with 
the proper way of doing work. But 
whether original or not, it is an excep- 
tionally good plan, and one which can 
easily be followed- by any instructor of 
drawing. 








Pitch is the distance from one thread 
to the next regardless of whether it is 
single or multiple.. Lead is the distance 
a nut would travel in one revolution. In 
single threads the lead and pitch are 
equal. In double threads the lead is 
twice the pitch; in triple threads, three 
times the pitch, etc. 
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Manufacturing Fiat Motor Cars 


There are two types of motors manu- 
factured at the Poughkeepsie, N. Y., 
plant of the Fiat. One is a four-cylinder, 
35-hp. and the other a six-cylinder, 50- 
hp., the cylinders being cast en bloc in 
beth cases. The jigs, fixtures and tools 
used on the two types of the motors are 
very similar, the principal difference be- 
ing in the size, except in one or two 
cases, 


BoriNG CYLINDERS 


The castings for the four-cylinder mo- 
tors are bored out in a special four- 
sp dle Foote-Burt machine. The six- 
cylinder castings are also bored out in 
this machine at present, though a spe- 
cial six-spindle machine has been or- 
dered. 

The fixture used to hold the six-cyl- 
inder castings while boring them on the 
four-spindle machine, is shown in Fig. 1. 


By Ethan Viall 



















Work as done in the American 
branch of the famous Italian 
factory. Boring, drilling, grind- 
ing and testing cylinder castings. 
Piston turning methods. Drilling 
and reaming wristpin. holes. 
Broaching keyways in wristpin 
holes. A hand reaming fixture. 
Piston gages. Piston ring prac- 
tice. Flywheel work. 















this plate, so that when clamped to the 
casting, the whole thing may be lifted by 
two men, and set into the cradle of the 
fixture on the machine table. 

Dowel pins locate the plate on top of 
the cradle, and hinged bolts like C clamp 
it securely in place. The cradle is made 
to slide on a bedplate D and is clamped 





which fits into bushed holes in the bed, 
serves to index for the different positions 
required in boring. 


DRILLING AND REAMING VALVE STEM 
HOLes 


After the flange holes have been 
drilled, the jig shown in Fig. 2 is placed 
on the flange end, being located by 
dowels at A and B, which fit the corner 
flange holes. The valve-stem holes are 
then drilled and reamed, using guide 
bushings at C and another set below, one 
of which is shown at D. In order to 
make this operation a little more clear, 
the casting is shown with the jig re- 
moved, in Fig. 3. 


FINISHING THE CAGE HOLES 


The casting is next placed in the jig 
shown in Fig. 4, being located on the 
baseplate A by dowels @ver which the 























SIX-CYLINDER CASTINGS 
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A jig plate A, located by two dowel pins, 
which enter previously drilled holes, is 
clamped to the milled surface of the 
flanges. This plate has _ accurately 
ground holes to pilot the boring tools. 
Handles like B are set into each end of 


FOUR-CYLINDER CASTING, WITH JIG REMOVED 


solidly in whatever positicn it is set, by 
the clamps E and F; When these clamps 
are loosened the cradle may be easily 
moved along the bed by means of the 
rack G and crank-operated pinion H. A 
pin at the opposite end of the cradle, 
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Fic. 4. SPARK PLUG AND VALVE-GACE HOLE JIG 


flange holes fit. The fourholes at B, C, 
D and E are drilled and reamed and then 
the two plugs F and G are inserted 
through the bushings to steady the work 
while boring out the cage. holes for the 
inlet and exhaust valves at H. 


November 21, 1912 


GRINDING 


After the machining has been done on 
the cylinder castings, they are ground on 
a Heald grinder fitted with the special 
table fixture shown in Fig. 5. 

This is an ordinary holding fixture with 
clamps at A and B, except that it slides 
on a bed of its own and may be fed 
along by means of a feed screw and 
the handwheel C. This enables the oper- 
ator to move his work and adjust it ac- 
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curately, with considerable more conven- 
ience than if he used the regular ma- 
chine adjustments, as the castings ground 
are larger than the machine was origin- 
ally intended for. The tube leading to an 
exhaust fan, through which the dust is 
drawn off, is shown at D. 
TesTING WATER JACKETS 


Water jackets are tested for leaks by 
placing the cylinder castings in the fix- 
ture shown in Fig. 6, and using strips of 
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leather belting for gaskets, screwing 
the top A down tight by turning the han- 
dle SB. Water is run in through the hose 
C and extra pressure above that in the 
main is obtained by using the pump D. 
the gage E indicating the pounds of pres- 
sure obtained. The fixture is hung on 
trunnions at F and G, so that the casting 
may be turned entirely around while un- 
der pressure, making the examination for 
leaks an easy matter. 




















ROUGH-TURNING PISTONS 





Fic. 9. CENTERING, CUTTING Grooves, ROUNDING END AND TURNING PISTONS 





Fic. 8. THe ExPANDING CHUCK USED 


ROUGH-TURNING PISTONS AND USE OF 


EXPANDING CHUCK 


Piston ‘castings are first roughed off on 
the outside and closed end, in the Pot- 
ter & Johnston automatic, shown in Fig. 7. 

The chuck used to hold the casting Js 
shown in Fig. 8. Six pins, four of which 
are shown at A and B, are pushed out- 
ward by turning an eccentric by means of 
the wrench C. The cones used to force 
the pins outward are connected to the ec- 
centric in such a way as to allow for 
variations in diameter at the opposite 
ends of the piston, as it is impossible to 
have the castings exactly alike inside. 
The chuck or mandrel is cut away on 
each side like D, to allow for the wrist- 
pin bosses. This also serves as a driver, 
making it unnecessary to lock the pins 
hard enough to spring the casting as 
might 6therwise be the case. 
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FINISH-TURNING 
The castings are next annealed and 
then the finish-turning and ring-groove 
cutting are done on another Potter & 
Johnston machine, fitted as shown in Fig. 
9, the casting being chucked as on the 
first machine. 
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The tool blocks holding the finishing 
tools are set onto the opposite end of 
the same slide with the roughing tools, 
so that as the roughing tools drop back, 
the finishing ones feed in, the action be- 
ing the same in both cases. The closed 
end of the piston is also centered in 
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springing the guide bushing out of line, 
will be obtained from Fig. 11. 

In this view, the body of the fixture is 
shown slit at A and B, one end of the 
guide-bushing support C being carried 
on the center piece D, the opposite side 
of the fixture being made in the same 








Fic. 10. Fixture Usepb 
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Fic. 11. ME&THOD oF LINING UP Bosses 





WITH BUSHING 
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Fic. 13. WRISTPIN-HOLE KEYWAY FIXTURE AND BROACHES 
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Fic. 14. WRISTPIN-HOLE 


The outside is finish-turned by the 
tool A, held in the turret. The ring 
grooves and wristpin clearance strip are 
roughed out with a gang of cutters in 
the tool block B. The end of the piston 
is rough-turned slightly round by a tool 
held in the tool block C. This tool block 
is hinged at D, and as it feeds forward, 
is given the movement necessary to 
round the end of the piston, by the cam 
E, against which the roller F is held 
by means of the spring G. 


HAND-REAMING FIXTURE 


Fic. 


this machine, so that the piston may be 
subsequently ground. 


MAKING WrisTtPIN HOLEs 


The holes in the pistons for the wrist- 
pins are drilled, bored and reamed in a 
turret lathe, fitted as shown in Fig. 10. 
The piston is placed in the faceplate 
fixture shown, and is clamped in by 
turning the nuts A and B with a socket 
wrench. A clearer idea of the way the 
piston is clamped in without danger of 


15. PistoN THICKNESS INSPECTING GAGES 


way, From this it will be seen that tight- 
ening the clamping bolts does not af- 
fect the position of the bushing. . 

The ground and lapped guide bushing 
in the fixture is made large enough, so 
that slip bushings like E and F, carried 
on the shanks of the drill and reamer, 
will fit into it. 

In order to locate the bosses on the 
inside of the piston, in correct relation 
to the guide bushjng, a setting gage G 
is used. The inner end of this gage 
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is shaped so as to wedge in nicely under 
the bosses, and between them and the 
side of the piston, as shown at H. 
The outer end of the gage has two 
shoulders J and J on it, which slip be- 
tween the forked guides on the fixture. 
This gage does not tell the distance the 
piston is to be set into the fixture, as a 
stop at the back against which the head 
butts does that, but it does set the wrist- 
pin bosses as accurately in line with the 
bushing as can be done in any other way, 
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end pin A is then thrust.down through 
the bushing into the wristpin hole, lin- 


‘ing the two up, so that the first broach 


may be easily inserted in the bushing, 
with its pilot in the wristpin hole. This 
broach is then pushed through and is 
followed by two others, which cut the 
keyway to size. 


HAND-REAMING THE WrisTPIN HOLES 


The next operation is to finish the out- 
side of the piston, while it is held be- 
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into a sunken keyway cut in the collar 
G with an end mill, so that when the 
wristpin is in place, it is impossible for 
the key to work out. 

The hole for the wristpin setscrew is 
drilled through one of the inside bosses, 
by using the attachment shown at /. 
When the piston is in position, the open 
end is toward the side of the fixture on 
which are the pins J and K. The attach- 
ment is placed with the guide L inside 
the piston, and the holes M over the 
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PISTON-RING FIXTURES 











Fic. 18. FLYWHEEL RE-TURNING FIXTURE 


and no unnecessary time is lost using it. 
The pistons are next placed in a split 
chuck, as shown in Fig. 12, and the in- 
side beveled to fit the bell center of the 
: grinder, 


BROACHING WRISTPIN KEYWAYS 


The hollow steel wristpins used in the 
pistons are tapered on one end, are 
keyed and pressed into place and secured 
by a taper-end setscrew, which in turn 
is secured by a cotter pin. The key- 
way cut in one end of the wristpin hole 
is broached out in a hand press, using 
the broaches and jig shown in Fig. 13. 

In using this jig, the piston is slipped 
into it, till the wristpin hole is approxi- 
mately under the bushed hole. The bevel- 














tween centers in a grinder; then the 
wristpin hole is carefully hand-reamed 
in a special fixture, shown in Fig. 14. 
The piston is first slipped into place 
in the fixture and the locating pin A is 
inserted through the bushing. The pis- 
ton is then locked by turning the nuts 
B, after which the locating pin is with- 
drawn and the reamer C is carefully 
run down as far as the stop collar D 
will allow. This makes the hole exactly 
at right engles to the sides of the piston 
and makes a close fit for the wristpin, 
which is shown at E. 

From this view of the wristpin, it will 
be seen that it is hollow and is tapered 
at the end F, so as to wedge tightly into 
the hole in the piston. The key H is set 


Fic. 19. 


NORTON BALANCING MACHINE 


The latch N hooks over the stud O 
and the attachment is locked in place 
by screwing down the handled nut P. 
A long drill is then used, after which 
the hole is tapped. 


pins. 


GAGING THICKNESS OF PiIsTON WALLS 

The walls of the pistons must be 2 
mm. in thickness, and in the inspecting 
department, the gages shown in Fig. 15 
are used to see whether they are within 
the required limits or not. The gage A 
is used to test the thickness of the head 
of the piston, and the gage B the thick- 
ness of the walls, the distance the points 
C are apart, being indicated by the 
pointer at D. 
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PISTON-RING WORK 


Piston rings are die cast separately, 
and the first operation after annealing is 
to grind the sides in a Heald grinder, 
holding them on a magnetic chuck. They 
are then placed on the flanged eccentric 
mandrel A, Fig. 16, and the outside 
rough-ground. A mark on the mandrel 
and one made by the molds on the thin 
part of the ring make it easy to set 
them properly. 

The rings are split for a lap joint, 
while held in the fixture B. The ends 
of the lap joint must be 0.10 mm. apart, 
when compressed to the right diameter. 
This is done by compressing a ring and 
‘slipping it into the hardened ring C, 
which is ground out to exactly the right 
diameter. Pins set into the bore of this 
jig act as stops and prevent the piston 
ring from dropping down too far. The 
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ends are then ‘filed till they are the cor- 
rect distance apart, which can be tested 
by means of a feeler gage through the 
slot D. 

The inside of the piston ring is. not 
finished, except to touch up the thick part 
a little by hand on a grinder, so that it 
will go into a snap gage. 

The split rings are placed loosely be- 
tween the flanges of the mandrel E, and 
the top F of the fixture is closed down 
and locked. Then the rings are clamped 
between the flanges of the mandrel, the 
top is raised, the full mandrel removed 
and placed in a grinder and the rings 
ground to size. 

The crank bearings on connecting rods 


‘are hand reamed in the fixture shown in 


Fig. 17, the small end being set over the 
pin A and the large end centered by 
means of the pin B. Setscrews at C and 
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D are then run in to hold the connecting 
rod in place, and then the locating pin 
is withdrawn and a piloted reamer run 
through. 

An item of shop practice is that the 
flywheels are first turned and bored on 
a Bullard machine, then they are key- 
seated and both keyed and shrunk onto 
the crankshaft, the heating being done 
with an ordinary torch. The crankshaft 
and flywheel are now placed in the lathe 
shown in Fig. 18, and the flywheel turned 
perfectly true. The brackets A, B and C 
on this lathe represent the bearings of 
the crank case, the idea being to make 
the flywheel run true in its own bearings. 

The final operation is to give the 
crankshaft and flywheel both a standing 
and a running balance on the Norton 
balancing machine, shown in the last 
illustration, Fig. 19. 




















Making a Difficult Blanking Die 


One of the most expensive jobs in the 
building of motors is punching the arm- 
ature disks, unless the disks are of small 
enough diameter to permit of a blanking 
die. The risk of having a blanking die 
crack or warp in the hardening and tem- 
pering process is, as a rule, so great that 
many firms will not take the risk. For 
the same reason the sectional or built- 
up die is avoided, and so the notching 
press and its punch and die are gener- 
ally used. 

The greatest drawback to the notching 
press is that on account of wear in the 
various parts, it is almost impossible 
to keep the disks matched; this necessi- 
tates drifting and filing, which add to 
the cost, besides delaying the output. 

In the plant of the Goodman Manufac- 
turing Co., Chicago, Ill., we have found 
it difficult, even with our machines kept 
int the best of condition, to supply enough 
first-class disks to meet the demands of 
the core department; the new Shortwall 
machine alone calling for about 12,000 
disks per week, which, in addition to the 
large demand for other types, is a heavy 
strain on a department already over- 
crowded with work and machines. 

A blanking die was suggested as being 
the best way out of a bad situation, and 
a bid was asked for from some of the 
firms in the business, but the price asked 
was almost prohibitive. We, therefore, 
decided to make a die ourselves, and for 
this purpose constructed the one shown 
in Fig. 1. It is for a disk 11 in. in outside 
diameter with 33 slots, each 0.470 in. wide 
by 1.3 in. deep, a center hole 2'% in. in 
diameter with a 3<x#l-in. keyway being 
punched in at the same time. 

The bolster, Fig. 2, is of cast iron 274 
in. thick, bored 12% in. in diameter by 
15g in. deep, with a 34%4-in. hole through 
the center. A web 1 in. thick around each 
end served as a stiffening plate, also as 





By R. B. Hainsworth 





Details of the making of an 
armature disk blanking die, 
which is usually a difficult prob- 


lem. The steel used and the 
amount of variation caused by 
hardening. 





a support to the bosses in which the 
guide posts were held. By removing this 
web from the pattern and adding a boss 


on the back as at E, Fig. 3, we have the 
pattern for the holder as well. 

A steel subplate 7-in. thick by 12% 
in. in diameter with a 3'4-in. bore, was 
turned a close fit for Fig. 2, to which the 
center die, Fig. 5, and the notching dies 
A, Fig. 9, were fastened. Outside the 
notching dies a 34x%-in, steel ring 11 
in. in inside diameter (not shown) was 
then pressed down to the subplate, which 
served as a binder to the notching dies, 
and with the notched disk, Fig. 10, pre- 
vented any movement on their part. 

The stripper, Fig. 7, was made of 4-in. 
steel plate, bored out and notched. It is 
supported by spiral steel springs, outside 
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AN ARMATURE DisK BLANKING DIE 
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the dies, located in recesses counterbored 
in the plate. The fingers of the stripper 
are a loose fit between the dies and have 
no springs or other supports under them. 
Four grooved guide pins, Fig. 8, 1! in. 
in diameter by 10 in. long, made of tool 
steel, hardened and ground, complete the 
bolster. 

The punch holder was bored out to 14 
in. in diameter by ‘154 in. deep, and a 
steel subplate, Fig. 4, turned and pressed 
lightly in place. The steel ring, Fig. 6, 


was fastened to this plate and the notch- 
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ing screws and dowels. It was hardened 
and ground on the bottom face, then 
bolted to the faceplate and ground in- 
side and outside at the same setting. The 
center block was laid out, drilled and 
counterbored for the fillister-head screws 
and dowel pins, and the slot for-the key- 
way was cut in exactly to size, no allow- 
ance being made for movement. The 
counterbores for the fillister-head screws 
in the center block were made deep so as 
to avoid grinding off the heads of the 
screws when sharpening the die. ° 










Cla | 


ZZ 
> 







UL 
SSS 





\\ ‘ 


Ned 





LAA 





SSS 






N 
IIS 
VAILLZLLA 








FIG.3 PUNCH HOLDER 


Grind Finish; 
1 


1345" 








> 
> 


r 
4 lap 047° 
¥ ae - o 3) 


x SS" te, 


‘ch 


NOTCHING PUNCHES & 





no CENTER 


DETAILS OF ARMATURE DISK 


ing punches B, Fig..9, as well as the cen- 
ter blanking punch with the keyway 
punch set in on its side, were fastened 
to it. 

The stripper was made of '-in. steel 
plate and was supported by spiral springs 
similar to the stripper on the bolster, the 
springs being massed in the interior and 
none under the fingers of the stripper. 


THE STEEL USED 


When the drawings for the die were 
finished and approved, an order was 
placed for a Ketos oil-hardening forged- 
steel ring 14% in, in diameter by 10%4- 
in. bore by 234 in. deep, and a forged 
disk 8% in. in diameter by 234 in. thick 
of the same steel. These were bored, 
faced and turned, the ring to within 0.010 
in. inside and outside, the disk or center 
block to within 0.005-in. outside and 
0.002 in. inside. 

The ring was now laid out, drilled and 
tapped as shown in Fig. 6, for the hold- 


The notching and punching dies A and 
B, Fig. 9, were made of Ketos steel-bar 
stock, pieces 8 in. long being cut off and 
machined to within 0.003 in. of size. 
They were then cut about 2% in. long 
and drilled for the holding screws as fol- 
lows: Two pieces of tool steel were laid 
out and drilled for guide pins and the 


screw holes. These were hardened, 
and the guide pins driven in, . and 
when placed over the ends of the 


punches or dies, served as drill jigs. The 
punches were drilled in one end only, 
but the dies were drilled in both ends, a 
Y4-in. 20 hole being drilled and. tapped 
in the top, and two \4-in. 20 holes drilled 
and tapped in the bottom. They were 
then hardened and ground on the sides 
and ends. 

The tool-steel headless screws %4x™% 
in. were made in the lathe and one end 
of each pointed accurately to center. 
These were hardened on the point and 
when screwed into the punches, a light 
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blow with a mallet gave an accurate cen- 
ter for both holes. A steel disk was 
turned and faced \4x11 in. in diameter, 
and. 33 slots were milled to the depth of 
the notching punches. I forgot to say 
that we allowed 0.031 in. in the width 
of the punches and dies A and B, Fig. 9, 
to assure a perfect finish on the edges 
when ground. ; 

The '4-in. disk was set central on the 
eubplate, Fig. 4, the notching punches, 
with their center punches were slipped 
in the slots, and a light tap centered the 
holes to be drilled for holdihg screws. 
Fach place was numbered to correspond 
with a number stamped on the punches 
before hardening, andthe subplate was 
drilled and counterbored for the fillister- 
head holding screws. 


AMOUNT OF DISTORTION IN HARDENING 


The pieces, when cool, were tested for 
movement, and in the punches and dies 
A and B, Fig. 9, we found less than 


0.001 in, in 2.5-in, length. In the center 
block, which is 2.5 in. thick by 8.4 in. 
in diameter, we found a movement of 


about 0.0025 in. out of round, and the 
ring, Fig. 6, had a movement of 0.0035 
in. out of round, and no lateral movement 
whatever. 

All steel used in this die, with the ex- 
ception of the guide posts and the guide 
sleeves, was Ketos tool steel, and not 
a single part had to be replaced. We 
found a little difficulty in machining the 
forgings, the hammering seeming to have 
hardened them beyond a perfect anneal- 
ing stage, but it had not affected the cut- 
ting quality of the die in any way. Our 
success with this die has led us to build 
another one just like it, only with 37 
slots instead of 35. After checking up 
the time and material, and adding the 
full overhead, we found that we had un- 
dercut our lowest bidder to the amount 
of about $400 on our first die. 








A circular issued by the Special Com- 
mittee on Relations of Railway Opera- 
tion to Legislation for the purpose of as- 
certaining the progress of the building of 
steel ana steel underframe passenger 
equipment shows that on Dec. 31, 1911, 
there were 5347 all-steel passenger cars 
in service on 225 railways in the United 
States. This is about 9.6 per cent. of the 
total passenger equipment on these roads; 
2399 cars, or 4.3 per cent, had steel un- 
derframes. It was found that of the cars 
built during 1911, 59 per cent. were all- 
steel and 20.3 per cent. were steel under- 
frame. Of the cars under construction at 
the time of the report, which numbered 
1211, 76.8 per cent. were all-steel and 
16.2 per cent. were steel underframe, 
leaving but 7 per cent. wooden cars. The 
percentage of all-steel cars being built in- 
creased 750 per cent. during the three 
years, from 1909 to 1912. 
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Making the New York Air Brake—] 


Atlhough the plant of the New York Air 
Brake Co. has grown to large proportions 
and is rapidly being moved to the out- 
skirts of Watertown, it is interesting to 
note the early shop, as it has several his- 
torical connections. Watertown has the 
advantage of enormous water powers, the 
Black River having a fall of considerably 
over 100 ft. within the limits of the city. 

This fall has been utilized for many 
vears and is now being increased by the 
introduction of new turbines for supply- 
ing electric power all over the city. The 
river is divided in the heart of Water- 
town by Beebee Island, and, aithough 
the island contains but five acres, it has 
been the site of manufacturing industries 
for many years. It was here that the 
Davis Sewing Machine Co. started, and 
before that there were textile mills dating 
back to 1820. 

The first shops of the New York Air 
Brake Co., which in 1890 acquired the 
business of the Eames Vacuum Brake 
Co., were on this island in an old stone 
building, a part of which is shown in Fig. 
1. As will be seen, this was erected in 
1826 and rebuilt in 1882. This was orig- 
inaily a large tenement house for the op- 
eratives of the textile mill, and there are 
traces of this remaining, although, as in 
the illustration, modern windows have 
been put in and the whole appears to be 
quite like the stone factory building of a 
much later date. 


AIR-BRAKE CYLINDER WorRK 


Air-brake cylinders do not differ mater- 
ially from other work of a similar nature. 
Fig. 2 shows a pair of duplex-pump cyl- 
inders being bored simultaneously on a 
Sellers double-spindle boring machine. 
These are held against an angle plate 
on the table and, as the boring bars are of 
ample size, substantial cutter heads and 
cutting tools can be used, so that the 
work is easily handled. A pair of lift- 
ing clamps, the top of which can be seen 
sticking above the flange of the cylinder, 
makes it easy to handle the work in and 
out of the machine. 

Another type of cylinder is shown in 
Fig. 3, which, after being bored, goes un- 
der the radial drilling machine shown, 
and has the smaller holes. bored and 
tapped. These are valve chambers and 
cylinder outlets, which are bored and 
tapped in the fixture shown by the tools 
ranged in front of the drilling fixture. 

This fixture swings the cylinder in the 
cradle shown fastened to the large gear, 
so that a crank of moderate length on the 
pinion shaft can handle heavy castings 
without difficulty. Index holes in the back 
of the large gear locate the work in the 
various positions, so that all the side 
openings and valve chambers are finished 
at the one setting. 


By Fred H. Colvin 
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n historical water power shop 
from which have grown several 
thriving industries. 


Some of the methods used in 
making the cylinders and piston 
rings in the old “‘island’’ plant. 
Drilling and other fixtures that 
suggest other applications. 














be thought, however, that this is due to 
any lack of foundry facilities, for, as 
will be shown later, they handle some of 
the most intricate core work .and secure 
excellent results. 

The device shown in Fig. 4 is an attach- 
ment for the drilling spindle, converting 
the spindle movement through bevel gears 
to the short drill shown in a horizontal! 
position. The whole device can be swung 
at any desired angle on the spindle, and 
the position of the drill is located by the 
block A, which regulates the depth of the 
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A Historic CORNER OF THE OLD SHOP 











Fic. 2. Pump CYLINDER BoRING MACHINE 


DRILLING CYLINDER PorTs 


In order to secure accurate ports in the 
cylinder, it has been found advisable to 
machine them carefully instead of at- 
tempting to depend on cores. 


It must not 





spindle. This insures the drill being ©as- 
ily located in the correct position and al- 
lows the holes to be drilled quite rapidly. 
The handle B feeds the drill into the 
work, while the handle C rotates the 
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whole device around the spindle so as to 
bring the drill point in any desired posi- 
tion. After drilling holes for the port, 
an end mill is used in ‘place of the drill, 
and the port slot is accurately milled to 
the desired dimensions. The work shown 
is for a compound pump, having both 
high- and low-pressure cylinders. 
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to the faceplate, so as to secure a sub- 
stantial drive. 

The shells are turned both inside and 
out at the same time by the use of the 
special tool block with its two projecting 
arms. This block is a very rigid casting, 
which fits into the T-slot of the tool car- 
riage and carries a substantial high-speed 
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by the ring still uncut. This is done by 
removing the faceplate, to which the pot 
is secured, to another lathe, so as not to 
disturb the tool set up or interrupt the 
work. 

By inserting a common broomstick 
handle in the lathe spindle, as shown in 
Fig. 6, there is no difficulty with the rings 











Fic. 3. MACHINING CYLINDER CAGE HOLES 


Fic. 4. Pump CyLinDER Port MILLING ATTACHMENT 











Fic. 5. BorRING AND TURNING PISTON 


TURNING Piston RINGS 

A large number of piston rings are 
used in this work, and for the air pumps. 
Rings of uniform section are used instead 
of the eccentric ring, which is considered 
So necessary by many builders. These 
rings are turned from cest-iron pots or 
Shells, as seen in Fig. 5. These pots have 
lugs cast on the inside, which are bolted 


RINGS Fic. 6. 





turning tool in each arm. In this way, both 
the inside and outside are being bored at the 
same time, so that the actual turning of 


the rings requires very little time. 


The next step is to cut off the rings in 


the not unusual manner of having several 
parting tools in a block, each projecting 
a different distance, so that the outer ring 
will be cut off first, while it is supported 





FACING AND CUTTING PISTON RINGS 


rolling off on the floor or becoming 
jammed by the tools, as they simply fall 


down on the broomstick as soon as the 
parting cuts break throvgh. They are 
thus held until the operator removes them 
and passes them on to the next opera- 
tion. 


This is to have them faced to the de- 


sired thickness. For this purpose the ex- 
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panding chuck, shown in Fig. 7, is used. 
The rings are simply slipped into this 
chuck, the expanding cone drawn in by 
the handwheel at the back and the facing 
cut taken at one side. The ring is then 
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a rough and a turned pot being shown on 
top of the turret. As will be seen, this 
pot has a heavy bevel flange, by which 
it is held firmly in a substantial three- 
jawed chuck, which draws the face of 
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the flange down against it by means of 
the bevel on the jaw and flange. 

The boring bar has an extension which 
fits into a hardened bushing in the lathe 
spindle and firmly supports the cutting 








Fic. 7. PiIsToN RING 
turned over and the other side faced, a 
positive stop being used in both cases, and 
the ring measured by the gage shown 
at A on the wing of the tool carriage. 


PuMP PISTONS 


The pump pistons are first turned on 
the Gisholt lathe, as shown in Fig. 8 
and afterward brought to the engine lathe 
for final finishing, as in Fig. 9. The tool 
set-up of the Gisholt is rather interesting, 
the piston fixture being held against the 
faceplate. The stud projects through and 
the piston forms a steadying support for 
the turning and facing tools of the tur- 
ret. As can be seen in the tool-holder 
nearest the work, a broad facing tool is 
used for finishing the side of the piston, 
while the turret tool post on the cross- 
slide has a special set of tools prepared 
especially for this work. 

In finishing the pistons a special tool 
block is fastened to the slide-rest of the 
engine lathe; these tools are set so as 
to turn the correct diameters with a 
roughing and a finishing cut, and also has 
two grooving tools, so that when the car- 
riage is brought against a stop, they are 
correctly located and are fed directly into 
the piston. 

There are many cases in manufacturing 
production where a device of this kind 
can be used to advantage, and it is inter- 
esting to note that the engine lathe is 
receiving more attention as an economi- 
cal manufacturing proposition than it did 
a few years ago. 

In Fig. 10 is shown a Pratt & Whitney 
turret lathe fitted with an eccentric attach- 
ment for giving the desired eccentricity 
to the outside of small brass piston rings, 
which are used in some of the air-brake 
mechanism. These rings are cast in pots, 
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TURNING AND GROOVING MACHINE 
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ECCENTRIC RING TURNING 
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tool in the boring bar, while the inside 
of the rings is being bored. At the same 
time a tool is turning the outside of the 
piston ring to the desired eccentricity, the 
tool being fed in and out as the pot re- 
volves by means of a pan driven by the 
splined shaft shown at the back of the 
lathe. This shaft is geared to the back 
gears of the lathe, so that the movement 
of the tool point is positive; an eccentric 
ring is easily produced by this method. 

The rings then go to the small lathe 
shown in Fig. 11, which has an expanding 
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lathe. This is one of the little conven- 
iences that makes for more economical 
production. 








Wooden Worm Patterns 
By A. H. MAWSON 


To those pattern makers who have to 
construct worm patterns, the following 
method of construction may be helpful. 
In most shops these patterns are in the 
first instance put together and turned by 
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chuck something on the order of that used 
for the larger rings shown in Figs. 6 and 
7. The main difference is that the ex- 
panding cone in this case is controlled 
by the knurled handwheel A, instead of 
a draw-in spindle operating through the 
headstock. The rings are faced off by a 
tool in the slide rest, and are also grooved 
by the swinging tool B, which is attached 
to the back of the headstock. The swing- 
ing arm of this comes against a rigid stop, 
so that all the grooves are cut to the 
same depth and uniformly secured. When 
not in use this tool swings back out of 
the way and allows the lathe to be used 
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USUAL METHOD OF 
MAKING PATTERN 





PISTON RINGS 


the pattern maker to the shape illus- 
trated in Fig. 1. The bottom of’ the tooth 
is represented at A; B represents the 
outside diameter of the worm, and C 
represents the core print. 

At this stage the pattern is handed 
over to the lathe hand, who cuts the 
worm in a screw-cutting lathe. Now if 
the worm pattern is not carefully ar- 
ranged, the turner, owing to his un- 
suitable tools and the slow speed of his 
machine, can only make a rough job of 
the cutting, the pattern maker usually 
having to spend the best part of a day 
in patching up the torn places. 





ee FIG.3 FIG.4 


WoopEN Worm PATTERNS 


for other purposes, should this be neces- 
Sary. 

A device of this kind, more or less elab- 
orated, can be used in many places by 
adapting it to the particular needs of the 
work in hand. It will also be noticed that 
the piston rings are kept where they can 
be easily reached, that is, on the pins 
Projecting from the back board of the 





The common way of making these 
worm patterns is to arrange the wood as 
shown in Fig. 2, with the grain running 
lengthwise. In cutting a pattern § ar- 
ranged in this way, all the cuts are 
across the grain, and consequently the 
work is very rough. 

A much better way to arrange the pat- 
tern is shown in Fig. 3. The pieces of 
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wood A and B are the full length of 
the worm and prints and small enough 
to be below the bottom of thread 
shown in Fig. 4. The pieces C, 
D,E and F are hardwood, wide enough 
to finish the length of the worm re- 
quired, running as shown by the straight 
lines. When a pattern is arranged 
in this way, all the screw cutting 
is the length of the grain, and when cut 
the patterns seldom require any finishing 
except a rub with sandpaper. When the 
pattern is returned to the pattern maker 
he replaces it in the lathe, turns his 
prints from the square end, sandpapers 
the worm and has the satisfaction of 
sending into the foundry an article worth 
molding. 








A Stretcher for Drawings 
By H. R. BowMAN 


Draftsmen experience inconvenience 
owing to the stretch »f drawing paper 
and tracing cloth after it is tacked to the 
board, and the larger the drawing the 
greater the difficulty. This is especially 
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A DEVICE FOR STRETCHING DRAWINGS 
UNIFORMLY 


so when using tracing cloth, the amount 
of stretch being as much as 4 in. in 3 
feet. 

The device shown is simple, cheap, 
and gives a uniform stretch. It is com- 
posed of a light wooden frame with the 
diagonal strips A and four adjustable 
clamps B, to which the corners of the 
tracing cloth C are fastened with thumb 
tacks. The clamps may be placed any 
desired distance apart to suit different 
sizes of paper, pulled fairly tight and 
held in position by inserting pins through 
the holes in the sheet-metal body and 
corresponding diagonal 
strips. 


holes in the 
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~The Practicability of Steel Belting 


The possibilities of steel belting and 
what it will do under practical working 
conditions, together with some facts not 
generally known in regard to this subject, 
are here presented, These facts are given 
for what they are worth, the element of 
possibility or imagination not entering into, 
the discussion. It may be well to say 
that steel belting was not unknown pre- 
vious to the experiments and tests, the re- 
sults of which are here recorded. It was 
used in Germany and France for over 
three years and found highly efficient and 
satisfactory. 

From the German and French exper- 
ience, a few examples wherein steel belt- 
ing stands out prominently as a leader in 
the belting field, may be quoted. By actual 
test, 200 hp. has been transmitted by a 
§-in. steel belt 0.024 in. thick, and 440 
hp. by two steel belts, each 6 in. wide, 
running side by side on the same pulleys. 
In one particular instance, a 24-in. leather 
telt was replaced by a 4-in. steel belt and 
250 hp. transmitted. This seems like an 
exceptional case, where conditions were 
unusually favorable, the ratio of belting 
widths here being six to one in favor of 
the steel belt; three or four to one being 
a much more reliable ratio. 

In another instance, 450 hp. is being 
transmitted by two steel belts, each 5.9 
in. in width, this power formerly having 
been transmitted by 12 cables. In Fig. 
1 is shown a steel-belt drive in a Cer- 
man electric-lizght plant, where a 4-in. 
steel belt replaced a 14-in. leather belt, 
the contrast being shown very plainly in 
the illustration. 

Further tests have demonstrated that 
16 hp. can be transmitted by a %-in. steel 
belt 0.020 in. thick, running at a speed 
of 100 ft. per min. and under a tension of 
440 Ib. It has also been demonstrated 
that a 4-in. steel belt running under ordi- 
nary working conditions can be relied 
upon to do the work of an 18-in. leather 
belt, or of six manilla cables, each 134 in. 
in diameter, with entire safety. Speeds as 
high as 7000 ft. per min. have been at- 
tained by steel belts, and the slip was 
found to be only 0.55 per cent. average. 
No slippage has been detected by ordi- 
nary methods. 

The following experiments and tests 
have proved very satisfactory and have 
given the shop managers, in whose plants 
they were made, a high regard for steel 
belting, as it stood up to the tests better 
than was expected. The first experiment 
was the replacing of a 4-in. leather belt, 
which was used to drive a small machine 
shop, with a steel belt 34 in. wide and 


0.027 in. thick, which did the work with- 
out any trouble whatever, driving a 20-in. 
lathe, a drill press, a circular coldsaw 
and an automatic perforating machine, all 
being operated at their full capacity. 


By R. K. Cronkhite 








Results are presented in this 
article of tests conducted with 
steel belting under a variety of 
They show 
this 


operating conditions. 
conclusively that belts of 
type possess many practical and 


economical advantages. 




















This was followed by another test, in 
which a steel belt 2 in. wide and 0.008 
in. thick was used to replace a 6-in. 
leather belt running from a 6-in. pulley 
on the engine shaft, the speed of which 
was 360 r.p.m., to a 24-in. pulley on the 
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STEEL-BELT DRIVE 





IN GERMAN ELECTRIC-LIGHT 


ness as the second one used, in replacing 

6-in. leather belt in a woodworking 
plant. It did the work of driving a three- 
saw lumber-trimmer and a heavy groovy 
ing machine, the pulleys being 24 in. in 
diameter and having a speed of 225 revo- 
lutions per minute. 

Another test was the driving of a dry- 
ing fan in a laundry, a 2-in. steel belt be- 
ing used, running over pulleys 8 in. and 
9 in. in diameter, the 8-in. pulley having 
a speed of 1000 r.p.m. This test was made 
to test the adaptability of steel belting to 
withstand extremes of temperature, which 
ranged from freezing at night to over 180 
deg. during the day. The steel belt was 


not affected in any way by the tempera- 
ture changes, while the leather belt it re- 
placed had previously given 
trouble, due to stretching. 


constant 
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line shaft, the work being that of driving 
a machine shop somewhat larger than the 
one mentioned above. 

In the first instance cited, the pulleys 
were 12 in. and 18 in. in diameter, the 
12-in. pulley being the driver and run- 
ning at 226 r.p.m. Another test was the 
use of a 2-in. steel belt of the same thick- 


THE TESTING 


PLANS 


In Fig. 2 is shown a testing device used 
in the earlier experiments, in which a 2 
in. steel belt 0.008 in. thick ran from the 
motor to the countershaft, the motor pul- 
ley being 4% in. diameter (the one shown 
is a 10-in. pulley used in later tests), 
the speed of the motor being 1800 r-.p.mi. 
and starting at practically full speed when 
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the switch was ciused, there being no 
starting box. employed. 

A 6-in. leather belt was run from the 
countershaft to another shaft, on which a 
12-in. brake was located, the leather-belt 
pullevs being 18 in. in diameter. When 
the motor was running full speed and the 
brake was thrown in, the leather belt 
would invariably begin to smoke and slip 
and finally run off the pulleys, while the 
steel belt ran right along without any 
trouble whatever. The leather belt was 
kept as tight as it possibly could be, but 
the result was always the same. 

In Fig. 3 is shown a miller drive, con- 
sisting of two steel belts, each 1'% in. 
wide and 0.012 in. thick, one doing the 
driving, the other running on the usual 
reverse pulleys. In the first tests with 
this drive, a 34-in. steel belt was used 
and did the work very satisfactorily. It 
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machine steel and got about half way 
across when the 3-in. leather belt refused 
to work and began slipping, the cutter 
twisting the bar out of the chuck. 

The heaviest work of which the ma- 
chine is capable has been done in every- 
day work since the first tests, and the 
shop people in whose plant the drive is 
located are very well pleased with the 
performance of the steel belt. 

In Fig. 4 are shown three steel belts 
from 2 to 3 in. wide, which are used in 
a garage machine shop with good satis- 
faction. Further tests will soon be made 
in which steel belts up to 5 in. wide will 
be used, with a view to verifying the Ger- 
man and French experience previously 
spoken of. 

From the experiments and tests herein 
enumerated, the following claims can safe- 
ly be made for steel belting in its applica- 
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was only taken off because the foreman 
was afraid it would not stand up to the 
work. 

This replaced a 3'4-in. leather belt and 
ran from a 10-in. pulley on the line shaft, 
at a speed of 240 r.p.m., to a 14-in. pulley 
on the machine countershaft. From the 
countershaft a 3-in. leather belt drove 
down to the step pulley on the miller. In 
the first tests.a 214-in. end-milling cutter 
was used and it took a cut %-in. deep 
across the face of a 2'4-in. square cast- 
'ron bar at the second speed, without 
trouble. It then started on a %-in. cut 
across the face of a 2-in. square bar of 





tion to actual working conditions, as 
fourd in the average shop: 

1. Steel belts from half to one-third 
and in some cases one-quarter, the width 
of leather belts will do the same work 
as the leather belt without any trouble. 

2. Steel belts do not stretch or slip 
after being placed on the pulleys, and are 
not affected by variations in temperature 
to any perceptible extent, which makes 
them very reliable for use in damp places, 
such as laundries. They are especially 
adapted for use in paint and varnish 
works, as the accumulations of paint and 
other sticky substances can be washed 
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off with gasoline and the belt kept in good 
condition. 

3. Being narrower than leather or other 
types of belting, they require pulleys of 
narrower face, which is an item in the 
equipment of a new plant or the installa- 
tion of new drives in any factory. 

4. From the investigations made, it 
can be said that their first cost is consid- 
erably below that of leather or rub- 
ber belting. 

The experiments have demonstrated 
that steel» belts are more sensitive than 
other types and that the shafts and pul- 
leys on which they run must be in line 
and level or the belt will invariably run 
‘to the low side of the pulley, out of line 
and will run off if the pulley is too much 
cut of line. The use of canvas on the face 
of the pulleys is of decided advantage in 
connection with steel belting, as it forms 
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a bed or cushion for the belt to run on, 
and at the same time greatly increases 
the pulling power of the belt. A special 
rubber covering, suggested by experi- 
ments, has proved satisfactory. 

In replacing a leather belt with a steel 
helt where the pulleys are crown faced, 
it is necessary to build the crown up to a 
flat face, as steel belts will not run on 
crown-faced pulleys. They will, of course, 
run on plain uncovered iron or steel, as 
well as on wood pulleys, but the use of 
the canvas or rubber covering is so bene- 
ficial that it seems almost necessary to 
good service. 
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Strength of Welds 


A recent paper presented to the British 
Institution of Civil Engineers describes 
an extensive serics of experiments on 
hand and electrically made welds in iron 
and mild steel. The authors, T .E. Stan- 
ton and J. B. Pannell, report work done 
at the National Physical Laboratory, and 
compare their results with those of other 
investigators. 

The efficiencies of the welds, that is, the 
per cent. of strength developed in tension 
to the strength of corresponding un- 
welded material, are given im the ac- 
companying table. 
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a 
ture, the subjection of each joim to a 
proof load is still desirable. Further, 


there appears to be no evidence that the 
want of uniformity in the material, which 
is usual in the region of a welded joint, 
is likely to cause failure of the joint 
under repeated applications of the load, 
provided the weld be originally sound. 








Chart for Chain Drives 
By G. M. BARTLETT 


The chart presents all the required 
data in connection with chain drives. It 
has been in use for some time in the en- 
gineering department of the Diamond 





Bramwell’s National Physical 
Berlin Tests. | Tests Tests Laboratory Tests | Mr. Kirkaldy’s Tests 
Elect | Elec- | Elee- | Elec- | Elec- 
tri- | tri | tri- tri- | tri- 
Hand-| Hand-! Han? «| Hand-| cally Hand- Hand- cally | cally Hand- | cally Hand- | cally 
weltad wesava|welded welded|welded welded welded welded|welded | welded | welded | welded | welded 
ron | Steel | Steel Iron | Tron Iron Steel tlron Steel Iron Iron Steel Steel 
Mean | Mean | Mean Mean Mean | Mean | Mean Mean Mean Mean | Mean Mean | Mean 
of 9 | of 18 | of 27. of 19 | of 15 | of 24 | of 21 | of 7 | of 8 of 30 | of 150 of 20 of 60 
Tests | Tests | Tests Tests | Tests | Tests | Tests | Tests | Tests | Tests Tests Tests Tests 
81 | 65 99 89.3 | 91.9 | 39.3 | 81.6 | 89.2 | 93 4 84.3 85.7 75.7 80.8 








PER CENT. EFFICIENCY OF WELDS 


The following general conclusions are 
reached: 

if a percentage strength of less than 
70 be taken as evidence of a bad weld, 
the results show that the number of bad 
welds was 5 in 21 hand-welded steel 
joints, 2 in 24 hand-welded iron tests, 
1 in 8 electrically welded steel joints, 
and 0 in 7 electrically welded iron joints. 
It would appear, therefore, that even at 
the present time the hand-welding of mild 
steel has not been brought to the same 
state of perfection as that of wrought 
iron. 

As regards the acetylene-welded joints, 
which were supplied by two makers, in 
no case does it appear that a joint was 
made which could be looked upon as 
equally as good as one made by the hand- 
welding or electric-welding process. 

With reference to the respective merits 
of hand- and electrical-welding, the tests 
show, as would be expected, that more 
uniform results are obtained by the elec- 
trical method, although the number of 
tests made is not sufficient to point to a 
definite conclusion. 

As regards the resistance to alternations 
of stress, there appears to be some evi- 
dence, from the tests of the steel joints 
of maker A, that joints made by the elec- 


trical method are weaker than those 
which are hand welded. Thus, the five 
hand-welded joints gave a _ fatigue 


strength of 92 per cent. of that of the 
original material,~whereas that of the 
electrically welded joints was 86 per 
cent. This. feature, however, may be 
due to the particular method adopted, and 
may not apply to the general process. 
The broad conclusion of the investiga- 
tion is that in important work, where the 
failure of any particular welded joint 
may involve serious damage to the struc- 





Chain & Mfg. Co., Indianapolis, Ind., and 
has proved of great value as a time 
saver. The quantities involved are: 

P = Pitch of chain in inches. 

N = Number of teeth on the driving 
sprocket. 

D = Pitch diameter of the driving 
sprocket in inches. 

S = R.p.m. of the driving sprocket. 

V = Chain velocity in feet per min- 
ute. 

HP = Horsepower transmitted. 

T = Chain tension in pounds, when 
transmitting the given horse- 
power at the given speed. 

d = Minimum allowable diameter of 


shaft (mild steel) on which 
the driving sprocket is 
mounted. 


The following formulas give the rela- 
tions between these quantities: 
7 SNP 


12 
D = 0.32 x PN (approximately) 
r — HP 


lyp 


S 

The five lines of the chart are equi- 
distant, and the scales are so laid out 
that the distance of the several divisions 
from unity are proportional to the logar- 
ithms of the scale numbers; that is, the 
distance 1-2 is to the distance 1-3 as 
log 2 is to log 3, and the distance 1-5 
is to the distance 1-17 as log 5 is to log 
17, etc. 

By placing a straight-edge from a 
known value on.one scale, to a known 
value on another, an unknown value can 
at once be read from a third scale, pro- 
vided that the three scales in question 
telong to cr> the following groups: 


> 


d= 3 
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How To USE THE CHART 


As an example of the use of the 
chart, let it be required to select a stee! 
roller chain to transmit 20 hp. from a 
shaft running at 700 r.p.m., to one run- 
ning at 320 r.p.m., the pitch diameter of 
the driving sprocket to be approximately 
73% inches. 

Place a straight-edge from the division 
marked 734 on the D-scale (found on the 
lower side of the upper line) to the di- 
vision marked 700 on the S-scale. It 
srosses the V-scale (upper side of the 
third line) at 1410, which is the chain 
velocity. From this point on the V-scale, 
place the straight-edge at 20 on the HP- 
scale. It crosses the T-scale at about 
470, which is the chain tension. 

Now in the selection of a chain, the 
velocity V should be taken into account 
as well as the pull 7. Also the rivet 
bearing area of a chain should be con- 
sidered as well as its ultimate strength, 
or elastic limit. The factor of safety 
should be at least 6, and the pressure 
for each square inch of projected rivet 
area should be not more than 1000 Ib. 
for a chain velocity of 800 f.p.m. This 
pressure should be reduced by about 5 
per cent. for each 100 feet per minute in 
excess of 800. As the velocity of the 
chain in question is 1410 feet per minute, 
the allowable rivet pressure will be 
about 700 Ib. per square inch. 

The projected rivet area for any par- 
ticular chain is found by multiplying the 
rivet diameter by the length of the bush- 
ing. A i%-in. pitch chain, 1 in. wide, 
will have a projected rivet area of about 
0.7 sq.in.; multiplying 700 Ib. by 0.7 
gives 490 lb. as the allowable pull at 
1410 feet per minute. 

Having determined the pitch and 
width of the chain, the number of teeth 
on the sprockets is found by reference to 
a table of sprocket diameters and pitches. 
A 16-tooth sprocket is found to have the 
desired diameter for the driver; and a 
35-tooth sprocket for the driven wheel 
will give the required velocity ratio. 

To find the shaft diameter for the 
driver, place the straight-edge from 20 
on the HP-scale to 700 on the S-scale. 
It crosses the d-scale (lower side of the 
third line) at about {i in., which is the 
proper shaft diameter for mild steel! in 
cases where the shaft is not subjected 
to binding action, or to sudden shocks. 
For very severe conditions this diameter 
might well be doubled. 

Similarly the minimum shaft diameter 
for the driven sprocket is.found to be 
lis in. In case the pitch and number 
of teeth are known to begin with, the 
upper scale on line 1 may be used in- 
stead of the lower, and with a greater 
degree of accuracy. 
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Carbon Content of Carbon Steel Tools 


The mere compilation of a list of tools 
made of carbon tool steel was not diffi- 
cult but considerable difficulty was en- 
countered when an attempt was made to 
verify the carbon contents of the steels 
used for the various purposes. 

Some of the manufacturers of the 
steels and the tools appeared averse to 


stating the amount of carbon in their 


product; others were perfectly frank and 
gave every assistance, and where nec- 
essary the steel was analyzed by a reput- 
able chemist. 


To many, the carbon content of the 
steel used in at least some of the tools 
may seem high, but investigation will 
prove it correct. Swedish or any other 


very pure iron when used for steel mak- 
ing will take more carbon than impure 
iron without making the steel brittle. 

In most cases a range of ten points has 
been given. The first figures show the 
lowest carbon used in foreign and high- 
grade American steels for the tool desig- 
nated, and the second figures the high- 
est carbon content that can be safely 
used. In the ordinary. run of American 
steels 5 points lower in carbon content 
can-be used without danger. It must 
also be remembered that some American 
steel manufacturers will not supply steel 
to exact specification as regards the 
carbon content but require a range as 
high as 15 points; that points 
above and below the specified content. 

There is also another thing which 
must be taken into consideration. The 
steel merchant will often purposely sup- 
ply a different grade of steel from that 
ordered. For instance a manufacturer 
may ask for a high-carbon steel for the 
manufacture of a certain article which 
the steel merchant knows has always 
been made of steel containing very much 
less carbon. The steel merchant natu- 
rally thinks he knows what grade of steel 
should be used, so instead of supplying 
the steel demanded, which he _ thinks 
would give poor results and reflect dis- 
credit on his product and him, he fur- 
nishes a different steel, which in his judg- 
ment will give good results and be a 


= F 


credit. 

Anvil facing 0.70 to 0.80 
Arbor, saw 0.35 to 0.50 
Auger bit . 0.50 to 0.65 
Axes of various shapes for cutting wood. 1.00 to 1.10 
Ball bearing races 1.10 to 1.20 
Ball-peen hammer 0.80 to 0.90 
Band saw.. 0.70 to 0.80 
Barrel, gun.. 0.30 to 0.70 
Barrel, gun, drill for boring 1.10 to 1.20 
Bar, digging..... 0.80 to 0.90 
Bar, pinch..... 0.70 to 0.80 
Bit, anger..... 0.50 to 0.65 
ee ae 1.09 to 1.10 
Bit, stone, channeling machine 1.00 to 1.20 
Rit, for stone drilling 0.70 to 0.90 
Blacksmith’s cold chisel..... 0.70 to 0.80 
Blacksmith’s hammer....... 0.70 to 0.80 
Blacksmi‘h’s hot chisel 0.80 to 0.90 
Blade, knife. . 1.10 to 1.20 
Blade, pocket knife... ; 0.90 to 1.00 
Blade, reamer. . ; 1.10 to 1.20 
Blade, skate..... oats ; 0.80 to 0.90 
Blade, table cutlery..... 0.70 to 1.10 
Blanking punch for files . 1.20 to 1.30 
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bon content for each. 


A list of tools made of carbon 


tool steel, giving the range of car- 
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*Copys right, 


Boilermaker’s snap 
Boilermaker’s beading toc! 
Bolt dies, cold heading 
Bolt machine plunger 
Brick chisei 

Broad axe 

Bucket teeth for dredge 
Button set 


Cabinet fil 
Cant dog 
Cant hook 
Cant-saw file 
tape chisel 
Car and locomotiy 
Cartridge shell di 
Cartridge shell punc! 
Carving knife 
( 
( 
( 


~ 


spring 


‘arving fork 

‘alking chisel 

‘enter, lathe 
Channeling machine bit, stone 
Chisel, blacksmith’s cold 
Chisel, chipping 

Chisel, brick 
Chisel, carpenter's 

Chisel, file entting 

Chisel, hot ‘ 

Chisel, machinists’ 

Chisel, railroad trac] 

Chisel, stone cutter’s 
Chisel, wood-working 
Chuck jaw 
Circular saw 
Cleaver, butcher's 
Cold-heading bolt die 

Cold chisel, blacksmith's 
Cold cutting die for metal 
Cold-punching horseshoe dic 
Cone, bicycle 
Crosscut saw 
Crowbar 
Crucible machinery steel 
Cruciform drill steel 
Cutter blank, milling 
Cutter, flue 
Cutter, glass 
Cutter, nail 
Cutter, pipe... 
Cutter, horse hoof 

Cutter, clinch (farrier’s) 
Cutting die, cold, for metai 
Cutting die, paper 
Cylinder, pneumatic hammer 


cold-heading for bolts 
cartridge shell 

cold cutting for metal 
drop forging. . 

leather cutting 

drop hammer. . 
horseshoe cold-punching 
nail 

paper cutting 

pipe 

rivet ‘ 

shoe-upper cutting 
silversmith’s, stamping 
silver spoon, drop 
Die, threading 

Die, wire drawing. 

Dog, cant 

Drift pin 

Digging bar.. 

Drag saw 

Dredge bucket teeth 

Drill, cruciform 

Drill for drilling tool stee! 
Drill for shotgun barrels 
Drill, quarry 

Drill, twist 

Driver, screw , 
Drop-forging die... 


Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 
Die, 


Edge, scythe 
Expander roll for tubes. . 
Eyepin for tie rods... 


Facing, anvil 


Publishing 
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60 
00 
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60 


20 
90 
Ss.) 
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St) 
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60 
00 
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35 
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20 
10 
60 
SO 
60 
00 
10 
10 
10 
60 
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10 
80 
00 
30 
90 
80 
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70 
80 
00 
10 
75 
10 
60 
60 
00 
00 
70 
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File, blanking punch for 
File, cutting chisel for 
Files in general. 

Flat chisel........ 
Flatter, blacksmith’s 
Flue cutter, boiler 
Forging die, drop 

Fork, pitch...... 


Gang saw... 

Glass cutter... 
Glove die, leather. 
Glut or stone wedge 
Grab.. 

Granite point 

Grass hook 

Gun barrel 
Gun-barrel reamer 


Hammer, blacksmith’s 
Hammer, ball-peen 
Hammer, bush for ston 
Hammer, machinist’s 
Hammer, nail machine 
Hammer, peen. 

Hammer, pneumatic cylinder 
Hardie... . 

Hatchet.. 

Hoe. 

Hook, cant 

Hook, grass. 

Horseshoe die, cold punching 
Hot chisel 
Hot punch.. 


Ice plow.. 


Jaw, chuck 


Knife blade 

Knife, butcher's e 
Knife, carving 

Knife, cobbler’s 

Knife, farrier’s 

Knife, machine 

Knife, paper 

Knife, pen 

Knife, pruning 

Knife, putty 

Knife, drop-forging die for tab 
Knife, shear, for paper 
Knife, wood-working 
Lathe tool 

Lathe center 


Lawn-mower black 


Locomotive and car spring 


Machine knife. 

Machinery steel, crucible 
Machinist's hammer 

Magnet. permanent 

Magnet for telephone call bell 
Magnet for telephone 
Mandrel 

Mattock 

Maul, railroad 

Maul, woodchopper's 

Mill pick 

Mill saw 

Milling cutter blank 

Mining tools, drills, picks, ete 
Molder’s hand tools 

Mower blade, lawn 


Nail cutter.... 

Nail die 

Nail-machine hammer 
Nail puller.. 


Paper-cutting dic 

Paper knife ; 

Paving and plug drill 
Peen hammer 

Pick ax 

Pick, mill 

Pin, drift... 

Pincers (farrier's) 

Pinch bar 

Pipe cutter..... 

PUNO GIO. cicccee 

Pit saw... 

Pitchfork 

Pitching chisel for stone 
Planer tools for metal 
Planer tools for stone 
Planer tools for wood 
Pliers. ; 

Plow blade for ice 

Plug and paving drill 
Plunger for bolt machine 
Pneumatic-hammer cylinder... .. 
Point, granite. 

Point, clay pick 

Pruning shears 

Puller, nail 

Punch, boilermaker’s 

Punch,. cartridge shell.. 


Punch, for file blanks... a ai 


Punch, hot... 
Punch, 
Punch, washer... .. 
Putty knife. 
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00 
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10 
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10 
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to 1.30 
to 1.20 
to 1.30 
to 0.90 
to 0.90 
to 1.30 
to 0.75 
to 1.10 
to 1.00 
to 1.30 
to 0.90 
to 0.70 
to 0.90 
to 1.35 
to 0.70 
to 0.70 
to 1.20 
to 0.80 
to 0.90 
to 1.30 
to 1.00 
tol It 
1.20 
to 0.90 
to 0.80 
to 1.20 
to 0.90 
to 0.90 
to 0.70 
to 1.10 
to 0.90 
to 0.90 
to 1.20 
to 0.90 
to 1.20 
to 0.90 
to 1.10 
to 1.00 
to 0.90 
to 1.20 
to 1.20 
to 0.95 
to 0.85 
to 1.00 
to 75 
to 1 00 
to 1.20 
to 1.20 
to 1.10 
to 1 0 
to 1.10 
to 1 20 
to 0. 
to 1.00 
to 1.30 
to O00 
to 1.10 
to 1.10 
to 0 .S0U 
to 0 SO 
to 0 SO 
to 1. 3f 
to 1 30 
to 1.20 
to 1.10 
tol 10 
to 1 
tol 2 
to 1 20 
to 1 10 
to 1 OO 
to 1.20 
to 1.20 
to 1.20 
to 1.20 
to 0 SO 
to 1.30 
to 0.90 
to 0 90 
to 0 SO 
to 1.20 
to 1.20 
to 1 00 
to 1.10 
to 1.15 
to 1.20 
to 1.30 
to 1.20 
to 0.95 
to 1.20 
to 1.20 
to 0.70 
to 0.90 
to 1.35 
to 0. A) 
to 1.00 
to 1.‘ 
to 0.95 
to 1.30 
to 1.30 
to 0.90 
to 0 SO 
to 1.00 
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re eer 0.75 to 0.90 
Railroad car and locomotive spring 0.90 to 1.10 
tailroad-spike maul... . hint 0.80 to 0.90 
Railroad-track chisel 0.70 to 0.80 
Ramrod... . . ; 0.60 to 0.70 
eS 1.00 to 1.15 
tazor blade, safety... 1.00 to 1.20 
Reamer blade... .. 1.00 to 1.20 
teamer, hand. . 1.00 to 1.10 
tivet, die.... 0.60 to 0.75 
Rivet set......... 0.65 to 0.75 
Road-seraper blade... 0.60 to 0.70 
Roll, expander....... 1.00 to 1.10 
Saws for wood in genera! 0.80 to 0.90 
a 0.35 to 0.50 
Saw file...... 1.20 te 1.30 
Saw blade, band. 0.70 to 0.80 
Saw, circular. 0.80 to 0.90 
Saw, crosscut 0.90 to 1.00 
Saw, drag... 0.90 to 1.00 
Saw for steel 1.60 

Saw, gang... 0.90 to 1.00 
Saw, mill.. 1.20 to 1.30 
Saw, pit.. 0.90 to 1.00 
Saw swage. 0.80 to 0.90 
Saw teeth, inserted for wood 0.90 to 1.00 
Scraper blade for roads 0.60 to 0.70 
Scraper tube. 1.20 to 1.30 
Scraper, wood-working 0.90 to 1.00 
Screw-driver. 0.60 to 0.70 
Scythe edge.. 1.00 to 1.10 
Setscrew...... 0.60 to 0.70 
Set, button.... : 0.60 to 0.70 
Set, mason’s.. 0.75 to 1.00 
Set, rivet.. . 0.65 to O 75 
Shaper tools. . 1.00 to 1.20 
Shear knife..... 0.80 to 1.00 
Shears, pruning 0.90 to 1.00 
Shell, drawing punch for cartridge 1.20 to 1.30 
Shell, drawing die for cartridge 1.20 to 1.30 
Shoe die, for cutting leather 0.70 to 0.80 
Shotgun barrel drill 1.10 to 1.20 
Shovel teeth, dredge..... 0.60 to 0.70 
Silversmith’s die for stamping 1.10 to 1.20 
Silver-spoon die... 0.80 to 0.90 
Skate-blade steel. . . 0.80 to 0.90 
Sledge...... 0.70 to 0.80 
Spade ss 0.40 to 0.50 
Spindle for cotton or wool 0.50 to 0.60 
Star drill...... 0.80 te 0.90 
Steel for files. 1.20 to 1.30 
Steel for welding 0.70 te 0.85 
Stonecutter’s chisels . 1.10 to 1.20 
Stone drilling bit 0.70 to 0.90 
Stone planer tools ah . 0.80 to 1.30 
Stone wedge or glut 0.70 to 0.80 
Swage, saW...... 0.80 to 0.90 
Table-knife blade . 0.70 to 1.10 
(er eee Te ee 1.00 to 1.20 
Tooth, dredge bucket...... 0.70 to 0.80 
Teeth, inserted for wood saw 0.90 to 1.00 
Tools, mason’s. — 0.60 to 1.35 
Tools, molder’s. 1.00 to 1.10 
Tools, pitching.. 1.00 to 1.15 
Track chisel, railroad 0.70 to 0.80 
Track punch. . 0 70 to 0.80 
Trowel, mason’s 0.40 to 0.50 
Tube scraper , 1.20 to 1.30 
Twist drill 1.10 to 1.20 
Vise, jaw. ; 0.70 to 0.80 
Washer, punch : 0.70 to 0.80 
Washer, punch 0.80 to 1.00 
Wedge, stone. 0.70 to 0.80 
Well bit for stone drilling 0.70 to 0.90 
Wire-drawing die 1.30 to 1.50 
Woodchopper’s maul 0.70 to 0.80 
Wood-planer blades. 1.10 to 1.20 
Wood-saw inserted teeth 0.90 to 1.00 
Wood-working chisel 1.00 to 1.30 
W ood-working knife . 1.00 to 1.20 
Wrench 0.70 to 0.80 








A Tube Forming Machine 
By J. WATSON 


In Figs. 1 and 2 is shown an interest- 
ing tube-forming machine, of which the 
following is a description. It has a capa- 
city of 3000 tubes per hour. These tubes 
are 4 in. long and vary from % to % 
in. in diameter, and are made from tool- 
steel sheets from 20 to 24 gage thick. 
The sheets are cut into proper sizes and 
fed into the machine by hand, otherwise 
the machine is automatic. Like letters 
refer to like parts in the different views. 

[he sheets of steel are dropped into 
the hopper or funnel-shaped tube B, Fig. 
3 and slip into the die through the open- 
ing K between the pin G and the jaw C. 
The cam or pulley shaft being in opera- 
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tion brings the center cam lever into 
operation, which forces the jaw C up 
close to the pin G, space only being 
allowed for the steel. This bends the 
steel sheet into a U-shape. This cam 
lever remains in this position until the 
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other two levers and the jaws D, Figs. 
1 and 2, move forward and finish the 
tube, at which time all the jaws return 
to their starting point, being forced back 
by the springs shown. 

The pin G, Fig. 3, is pivoted on a pin 




















Fics. 1 AND 2. THE TUBE FORM:NG MACHINE 


ef: m 
< 
<— 
Ca] 
=. 


t 
i 





4 


A LE 


| | 
7/77 . 
LLLL LAL 


? 


a) 
Z/ 
A/ 


/ 




















|W N 
Wy; NN 
GZ NN 
~ uy 

fa: 8 aw 





Fic. 3. SECTIONAL VIEW 


near its top and rests against the support 
E at the lower end. Near the top will be 
seen a spring, its purpose being to swing 
the lower end away from the support E 
to allow the tube to slip off the pin when 
finished. The tube then slides through a 
chute into a box behind the machine. 

To change from one size to another it is 
only necessary to remove two capscrews, 
change the dies and replace the screws, 
no adjustments being necessary. The 
dies are made of cast iron, the jaws be- 
ing faced with cold-rolled steel pack- 
hardened in. deep, and, after nearly 
a year’s service, show but little wear. 
It is also worthy of mention that it re- 
requires but little power to drive this 
machine, a 2-in. belt giving no trouble 
whatever, 

In Fig. 4 at H will be seen the sheet 
of steel before forming, and at /, the 
tubes. 

















Fic. 4. THE Work 
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Steel Balls as a Press “Working Fluid” 


Hardened cast-steel balls are being 
used not only in bearings, but for a 
whole series of other technical purposes, 
as for example, valves, clutches, measur- 
ing instruments; for hinges, for polish- 
ing articles in quantities, for pulverizing, 
for speed regulators, etc. The most in- 
teresting developments are along the line 
of press and stamp work. In this direc- 
tion should lie an entirely new art, whose 
principles will be explained by means of 
a few examples from experiments. 

To understand what follows it must 
first be made clear that cast-steel balls 
may be considered as magnified fluid 
molecules, but as compared with liquids, 
possess the important practical advantage 
that they do not pass through cracks 
smaller than the balls. Exactly like 
fluids, the balls, when very small, exert 
a pressure in‘ all directions and approxi- 
mate to fluid action. 

I began with 0.12-in. balls, then experi- 
mented with an 0.06-in. size, thereby ob- 
taining more satisfactory results, so that 
it may be said that the smaller the balls 

“the nearer do they approach liquids in 
points of fluidity. 

Nevertheless, in spite of lubrication, 
the flowing motion of the balls in pas- 


sages causes greater frictional losses 
than with liquids. This friction, how- 
ever, is an actual advantage in many 


cases, such as where the balls are used 
for clamping, coupling or braking pur- 
poses, etc., which the employment of this 
principle permits. 

So far as the balls are used for press 
purposes, correct hydraulic effects are 
attained. Sheet metal may be formed in 
hemispherical shape without proper tools 
by the ball pressure itself. This is proof 
that the balls distribute themselves in a 
pressed body according to the magnitude 
of the resistance. 

A fundamental experiment which con- 
firms the truth of my assumption is 
shown in Fig. 1. Between two square 
plates, one of which is dished out and 
the other has a hollow stem for a steel 
plunger, I placed, for one trial, a blank 
of tin plate, which is not easy to draw, 
and for another trial an aluminum sheet. 
I poured balls into the sleeve, placed the 
plunger in it and struck the latter with 
a hammer. The balls then moved down- 
ward and pressed the blank into hemis- 
pherical shape. When more balls were 
added it was possible to form the blank 
into the shape possessed by the die. 

These experiments showed that to form 
bodies, only one tool is needed, either a 
punch or a die. In my preliminary test, 
therefore, only a die is required, while 
the function of the punch is assumed by 
the balls. The ball movement, or flow, 


can, of course, be effected by other de- 





By Aug. Bauschlicher 








and die work. The forming of 
intricate shapes by the use of 
balls asa punch ordie. Perform- 
ing cutting and spinning opera- 


tions by the same method. 








The use of steel balls for punch | 

















vices than the plunger illustrated, and 
may be produced continuously or period- 
ically by suitable pressure generators. 


CAST-STEEL BALLS AS A DRAWING TOOL 


The front tool B, Fig. 2, is in com- 
munication with a generator of pressure, 
and the ring plate or back tool A has an 
annular depression to hold the edges of 
the sheet-metal blank. After this is in- 
serted and the members bolted or other- 
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Fic. 1. DRAWING THE BLANK 


wise held firmly together, the flow of 
balls is applied and forms the previously 
flat sheet into a hemispherical cup, which 
is forced by the balls out of the hole. 
To catch the balls when they drop out, 
there should be a collecting reservoir 
with a screen bottom for removing any 





small pieces of broken material. The 
balls are then returned to the pressure 
device by a chain conveyor or the like. 

The broken pieces, however, are not to 
be feared, as they find a place in the in- 
terstices between the balls. It is per- 
missible to bring the pressure up to 2800 
lb. per sq.in., or even higher, since the 
conditions are entirely different from 
those sometimes governing ball bearings, 
where much depends upon the safety of 
the individual balls from fracture. In 
the pressed-ball streams, however, a few 
broken ones among the great quantity 
still undamaged do not affect the work- 
ing result. 

It is now possible by means of balls to 
draw out a shell still further by placing 
the work over the end of a supporting 
sleeve as at A, Fig. 3, carrying a draw- 
ing collar B against which the blank is 
clamped by the ring or holder C, which 
may be done under pressure from some 
mechanism, and then to let the stream 
of balls act against the shell interior, 
which is drawn out narrower. 

It is here to be remarked that the 
length of drawing can be as great as de- 
sired without the need of any special 
punch, only the supporting sleeve on 
which the work is held must be long 
enough to pass the shell over it, which 
is constantly becoming longer and nar- 
rower, Figs. 4 and 5. As the diameter 
of the shell lessens we must use a cor- 
respondingly smaller collar on the sleeve 
and a smaller clamping ring. By em- 
ploying a continuous ball stream and a 
long sleeve, it is possible to draw closed 
shells as long as desired. 


A BALL-PRESSURE STAMPING TOOL 


It is known that stamping presses for 
work of a certain outline, area and depth 
must have a determined spindle strength 
and pressure power. In making the 
punches and dies to fit accurately there 
is always great difficulty, and when the 
sheet-metal thickness varies the tools 
often prove unserviceable. 

By employing the ball-pressure pro- 
cess only, a die has to be made, as in 
Fig. 6, in which the blank is laid. On 
this presses a holder having a bell- 
mouthed bore through which the balls 
flow against the blank and force it into 
the formed hollow of the die. 

The punch pressure is here supplied 
without complicated mechanism by the 
ball flow itself and it is advisable that 
there be several ball distribution holes 
reaching to the remote corners, since, 
manifestly, the middle parts of the 
blank are acted on by the balls first, 
while with several holes the balls dis- 
tribute themselves with a pressure quite 
uniform over the whole surface. When 
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using this tool the sheet-metal thickness 
may vary without necessitating changes 
in the die. 

When corrugated narrow-necked shells 
are to be produced, they are usually spun 
on the lathe or formed on drawing 
presses with very expensive tools, a com- 
plicated shape being hereby precluded. 
By the ball method, however, complicated 
shells may be pressed out from the in- 
side as in Fig. 7. In this case the work, 
closed at one end, is inserted in a two- 
part form which is well bolted together 
or clamped by rings and mounted on the 
press table in the ordinary manner. A 
ball flow is then applied inside the shell, 
which is expanded to fill the annular 
cavities and given the required corru- 
gated shape. 

Through the ball-pressure method all 
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CAST-STEEL BALLS AS A DRAWING TOOL 
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Fics. 4 AND 5. DrAwiING LONG CyYL- 
INDERS WITH BALLS 


effects of the hydraulic pressure method 
are attained and without the troublesome 
packings which in some kinds of work 
become practically impossible, especially 
at the pressure of 1400 Ib. per sq.in. and 
upward, in using which, for the ball 
method, there is no hesitation whatever, 
With the ball process, when used at 
very high pressures and on soft material, 
we have to reckon on point indentations, 
which, however, in many cases, are of no 
consequence. With work that must show 
no such point impressions, there may be 
imparted to the balls, beside their for- 
ward pressure motion, a rotary one, while 
the pressure operation is being performed 
in the shell. By this means, instead of 
point impressions, we get small circular 
grooves similar to those left by spinning 
tools. On the outside of a shell pressed 
by balls from the inside no such point 
marks or grooves appear and in most 
Cases the internal ones are not objec- 
tionable, whereas on spun shells the 
grooves, being on the outside, are more 
conspicuous. 
After the pressing of the work, the 
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two-part forms are taken apart and the 
balls inside removed. In case still 
further changes of form must be made, 
they are executed by further pressing 
operations, since manifestly the use of 
the ball method does not remove the 
necessity of proceeding to our final re- 
sult by stages, and an intermediate an- 
nealing is required as much as by the 
old press method. 


COMBINED CUTTING AND STAMPING TOOLS 


With cutting tools the upper die is 
hollowed out, as in Fig. 8, according to 
the form of stamping to be executed, and 
the outer edges act as a cutting punch. 
The balls are placed in the lower die, 
which has an ordinary opening to receive 
the punch When the eccentric press 
makes a stroke, the blank is first cut out 
and as the stroke proceeds the balls are 
forced into the cavity, during which pro- 
cess they act to a certain degree as a 
support for the blank. 

It is suitable to use for this purpose 
an eccentric press with a pressure reg- 
ulator, since it is only by actually trying 
the quantity of balls put into the die that 
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FORMING IRREGULAR FIGURES 
WITH BALLS 
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Fic. 6. FORMING WITH BALLS 
we can determine how nearly full it 
should be. 

There may be executed, however, only 
patterns of stamping that are not too 
minute in detail, since the balls can only 
enter cavities larger than they are them- 
selves. Also the raised-up edge must 
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not be too high, since this would allow 
the balls to bind in it. 


BALL HYDRAULIC PRESSURE REGULATOR 


For this purpose, likewise, the balls 
are of special advantage, since the spher- 
ical end of the ram-connecting rod, Fig. 
9, may be embedded in them and if a 
certain pressure be exceeded the balls 
will force back a relief plunger, which is 
thrust into the same chamber by a 
spring. The balls insure regular pres” 
sure upon the spherical connecting-rod 
end surface at many points. All of the 
parts in contact with the balls are of 
steel and hardened. ; 

This pressure regulator is thus char- 
acterized by simplicity, since there are 
no toggle joints, such as are often used. 
The areas of the ram and relief plungers 
determine the resistances for regulating 
the pressure. If, for example, the pro- 
jected area of the connecting rod is 

50 dia 
} 
and that of the relief plunger ° 
20 d* a 
4 


and the maximum pressure P,, at which 
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Fic. 8. CUTTING AND FORMING WITH 
BALLS 


the regulator mechanism shall begin to 
operate is 22,046 Ib., then the spring 
pressure on the relief plunger should be 
about 3523 Ib. In practice, however, it 
is much less, because the friction of 
the balls on the walls must be consid- 
ered. It is here assumed that the dis- 
placement of the connecting-rod end 
shall be 0.16 in., wherefore the displace- 
ment of the relief plunger will be 1 in. 

Pressure regulators for eccentric 
presses are known to have the advan- 
tage of checking any overstrain of the 
eccentric shaft or other part such as 
might be caused by stamping too thick 
a blank; although, indeed, on eccentric 
presses, the stroke is restricted in ex- 
tent and some sort of a weak or elastic 
place has to be provided that will go 
in such limited quarters. 


SPINNING HoLLow OBJ ECT* 


The wor* is placed on the chuck of a 
rotating spindle, which is hollow and has 
a valve to let the balls through. Depres- 
sions in the end of the housing shell can 
then be made by means of a pressure 
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plate. The balls are thereby ‘crowded 
out of the chamber through the relief- 
valve opening A, Fig. 10. 


GROOVING AND OTHER SIMILAR 
OPERATIONS 


At the same time, it is possible with 
spinning tools to impress the shell with 

















Fic. 9. BALL HYDRAULIC-PRESSURE REGU- 
LATOR FOR ECCENTRIC PRESSES 


grooves or other contractions, because the 
balls with which the inside is filled, un- 
der pressure, act as a support and if a 
certain pressure be exceeded they escape 
through the pressure-regulating valve 
before mentioned. 

If it be desired to form such work on 
ordinary spinning lathes, complicated 
knock-down internal chucks are neces- 
sary, while by filling the shell with balls, 
only a simple chuck on which to mount 
the work is required. 


PRESSING HOLLOW BODIES 


To press hollow bodies by ball hy- 
draulic and rotary action, a drawn body 
of cylindrical shape, with closed end, is 
placed in a two-part form closed by a 
sleeve, which is mounted on the spindle 
of a lathe and turned with a dog or 
driver. Through the hollow tailstock 
spindle, balls under a pressure of 700 to 
1400 lb. per sq.in. are forced into the 
interior of the work, a spherical surface 
ring serving as a closure to prevent the 
escape of the balls. 

A slotted extension on the _ tailstock 
then leads the balls to the surface of the 
shell. This affords an advantage over the 
simple forward motion of the balls, as 
they revolve, or at least change their po- 
sitions during the pressure, and instead 
of point impressions, leave grooved 
tracks. 

After the forming operation, the forms 
are taken apart by the removal of the 
surrounding sleeve and the balls are 
emptied from the shell. It is feasible, by 
means of intermediate annealing, to ex- 
ecute further operations by the method 
just described. 
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A Chamfering Fixture 


By G. HOMANS 


A successful, quick-acting chamfering 
fixture used in the manufacture of the 
crankshaft and connecting-rod bearings, 
brass babbitt-lined bearingsshown in Fig. 
1, is shown in Fig. 2. 
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Fics. 10 AND 11. SFINNING, AND FORMING 
WITH BALLS 


This fixture is used for holding the 
bearings while either milling the oil 
grooves or chamfering. The fixture is 
operated by one movement of the hand, 
by throwing the lever A in the direction 
indicated by the arrow; the eccentric 2 
lifts the block C, which carries *the jaw D 






































Fic. 2. 


away from the work, and by further turn- 
ing the handle slides it back by means of 
the pin E, swinging into the angular 
slot F. 

The jaw is dovetailed into the eccen- 
tric block to keep it in its proper place. 


The eccentric runs in a horizontal slot in 


the block which allows it to throw freely 





Vol. 37, No. 21 


sidewise. It fits the slot vertically to 
give the block the desired lift. The ec- 
centric, block and jaw are made of to»! 
steel and hardened. The block is cast 
iron, and the other parts machine-ste:| 
case-hardened. 





THE BEARING 


Fic. 1. 


The eccentric clamping jaw is made up 
as an interchangeable unit by means of 
four cap-screws, with other blocks for 
bearings of different diameters. The lo- 
cation of the bearings lengthwise, and 
bearings of different length are taken 
care of by the adjustable stops G. 








In the report of the Official Chemists 
of the American Institute of Metals, pre- 
sented at the last convention, a new pro- 
cess fer the production of colors by elec- 
tro-deposition, is favorably reviewed, The 
process is the invention of F. A. Rojas, 
and promises to be of value in the fin- 
ishing of art metal goods, hardware, 
jewelry and metals of similar character. 
It is electro-chemical in nature, and it 
is claimed that deposits of any desired 
color can be produced from the elec- 
trolytes and by proper combinations any 
effect can be obtained from the most deli- 
cate tints to the antique and modern 
bronze finishes. A particularly interest- 
ing feature of the process is the rapidity 
with which these results can be obtained, 
an immersion of two minutes being 
claimed to suffice in most cases for the 
production of the desired result. It is 
peculiarly adapted to the finishing of art 
work in leaded glass, as any desired fin- 
ish can be obtained upon the lead with- 
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Paces 








THE FIXTURE 


out in any’way affecting the glass, where- 
as other metals for this purpose are time 
consuming, due to the necessary removal 
of the color from the glass. It is also 
claimed that the deposits are not af- 
fected by atmospheric conditions, thus ob- 
viating the use of lacquers generally 
used in other methods. 
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Speeds and Feeds in Gear ruled to give the column arrangement and 
heads shown in the blueprints, and one 


Cutting each for steel and cast iron were pasted 

The tables represent the practice of on the machines. Every time a new job 
the Cincinnati Planer Co., Cincinnati, of gear cutting was put on a machine an 
Ohio, in regard to speeds and feeds on endeavor was made to secure the best 




















gear-cutting machines. - possible feed and speed, taking into con- 
Roughing 
Dia- Speed gears Feed gears 
metral Cutter | — ———_—_———_——_—_———. Cutting speed] Feed in in 
pitch dia. Driver Driven Driver Driven {in ft. perf min.| per min 
2 5}H.S. 27 47 50 80 63 1] 
2) 5tHS. 31 43 60 70 72.8 1; 
3 5 HS 31 43 70 60 70 2} 
' 47H.58. 31 43 80 5O 67.3 34 
5 3]H.S. 35 39 90 40 65 4} 
: Finishing 
1} 64c 19 55 40 90 43.2 13 
1} 64c 19 55 40 90 43.2 Fs 
2 5he 22 52 50 80 44.3 1} 
2} 5e 22 52 50 80 39.5 1j 
3 4ic 27 47 60 70 42.4 1} 
i 3}c 27 47 60 70 10 1} 
7) 3he 27 47 70 60 40 24 





TABLE 1. SPEEDS AND FEEDS FOR CUTTING STEEL GEARS.—MACHINE NO. 144. 








Roughing 














| 
Dia- Speed gears Feed gears | 
metral Cutter i- — -——— - |\Cutting speed Feed in in 
pitch dia. Driver Driven Driver Driven jin ft. per min.| per mip 
2 5]7H.S | 31 43 70 60 79 2) 
23 DSHS 3 43 SO 50 72.8 i 
$ 5 HS. 35 39 90 10 81 1 
i 13H. | 35 39 100 30 76.5 6) 
5 33H.S. 39 35 104 | 26 83.3 ~ 
6 31H.S | 39 35 104 26 78.7 8 
7 31H.S 39 35 104 26 78.7 8 
Finishing 
2 She 22. | 52 60 70 14.3 1} 
23 | 5e 22 } 52 70 60 39.5 24 
3 | tic 27 47 80 50 42.4 34 
1 | Be | 27 47 80 0 40 34 
5 34he 27 47 90 10 40 4} 
6 |  Bhe | 31 43 90 410 6.3 | 1 
7 3he | 31 | 43 90 410 16.3 4) 


! ' 





TABLE 2. SPEEDS AND FEEDS FOR CUTTING CAST-IRON GEARS.—MACHINE NO. 144 








Roughing 





| 
Dia- Speed gears Feed gears 
metral Cutter = : a : Cutting speed| Feed in in 
pitch dia Driver Driven Driver | Driven in ft. per min per min 
2 5}H.S 42 21 10 110 83.4 14 
2} HS 42 2) is 102 80.3 1.9 
$ 5 HS 42 21 62 SS 78.5 2.8 
1 4;H.S 45 i 18 70 80 87.3 3.5 
Finishing 
2 5he 36 27 40 110 53.1 | 1.4 
2} 5e 36 27 15 102 417.6 1.9 
3 fic 39 24 62 8S 51.6 2.8 
1 3$c 42 21 70 80 4.4 | 3.5 





TABLE 3. SPEEDS AND FEEDS FOR CUTTING STEEL GEARS.—MACHINE NO. 146 

















Roughing 
Dia- Speed gears Feed gears 
metral (utter ———— \- — | Cutting speed Feed in in 
pitch dia Driver Driven Driver Driven in ft. per min per min 
2 5}H.S. 42 21 70 80 83.4 $5 
2} 5fHS. 42 21 8S 62 80.3 5.6 
$ 5HS 45 18 95 55 | 92.3 69 
‘ 41H.S. 45 18 110 40 87.3 1 
, 3iH.8 45 18 110 40 84.1 11 
Finishing 
- 5he | 36 27 62 88 53.1 2.8 
: 5e | 36 27 70 80 17.6 3.5 
: tic 42 21 70 80 54.8 3.5 
: 34e 2 |] 80 70 7.1 4.5 
, 33 42 21 88 62 47.1 5.6 





TABLE 4. SPEEDS AND FEEDS FOR CUTTING CAST-IRON GEARS.—MACHINE NO. 146. 








These tables were compiled from actual sideration that the cutter should stand 
results obtained in cutting different up for either one or two gears as the 
Classes of work. Sheets of paper were case might be, without grinding. 
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After about six months practically all 
of the data shown on the blueprints had 
been obtained, and this information has 
made it possible to secure more nearly 
uniform time on different kinds of work 
and has been a great help in production. 
In the tables some cutters are marked 
“H-S” which means that they are high- 
speed steel; others are marked “C” and 
are plain carbon steel. 

Attention should be called to the fact 
that while certain of the sheets are 
marked “Cast Iron,” this company does 
not use cast iron in any of its gears, but 
uses semi-steel instead; this is much 
harder to cut, and if the same cutters 
were employed on ordinary gray iron the 
feeds and speeds could be materially in- 
creased. Also the speeds and feeds for 
steel were taken mostly on steel cast- 
ings, and as the company now uses noth- 
ing but steel forgings, which run about 
40-point carbon, it finds that the speed 
can be slightly increased, and in many 
cases the feed increase is 40 per cent. 
These changes are now being tabulated 
and it is hoped further data may be ob- 
tained for publication later. 








Metals and Methods for 
Worm and Wheel* 
By W. Kerr THOMAS 


At different times, many combinations 
of metals have been proposed for mak- 
ing worm gears. Some kind of bronze 
for the wheel and steel for the worm was 
adopted as the most natural combination 
for two sliding surfaces working to- 
gether; the first and most obvious im- 
provement being to case-harden the worm. 

Rise in the cost of copper and tin 
suggested the use of other metals for the 
wheel, and cast iron of various grades, 
mild steel, and even case-hardened steel 
were tried for the wheels, all in combina- 
tions with and without a hardened worm. 
For many years, bronze has been used 
for the wormwheels of elevators driven 
by a steel worm and it is now generally 
recognized that case-hardened steel for 
the worm and phosphor-bronze for the 
wheel cannot be surpassed. 

It is interesting to note here that man- 
ganese bronze is unsuitable, presumably 
on account of its hardness, and results 
show that nothing better can be found 
than a moderately hard phosphor-bronze 
working against a case-hardened steel! 
worm. The bronze must be very homo- 
geneous and close grained, and great 
care must be taken to insure uniform re- 
sults. It has been found that the fol 
lowing proportions give excellent results 
Copper, 89; phosphorus, 1; tin, 10. 

This will have an elastic resistance to 
crushing amounting to 22,000 Ib. per 
sq.in., and to penetration, under a hard 
ened steel point of 9.125-sq.in. area, of 


*Copyrighted by Hill Publishing Co 
1912. 
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5000 Ib. On the Shore scleroscope, it 
will give a Fardness reading of 15 to 20. 
Its tensile strength will amount to 35,000 
lb. per sq.in. With such a metal, a safe 
working stress of 7000 Ib. per sq.in. may 
be permitted. 


MAKING THE WORM AND THE MATERIAL 


For the worm, seeing that its shape 
conduces to great strength, no unusual! 
strength is required in the material, and 

any low-carbon, case-hardened 
which can be heat-treated with- 


almost 
steel, 
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ance of, say, 0.003 in. for grinding, it 
should be subjected to the following heat 
treatment: Pack in carbonizing material 
and maintain for 8 hours at a tempera- 
ture of 1600 to 1650 deg. F., allow to 
cool in the carbon, reheat to 1350 deg. 

and quench in oil. This may, of 
course, be varied at the discretion of the 
designer, the object being to obtain a 
thick casing of a hardness which will 
indicate from 60 to 70 on the scleroscope. 

After hardening, the worm may be fin- 
ished to the required size by grinding, 





Roughing 


Dia Speed gears Feed geurs ; 
metral Cutter Cutting speed Feed in in 
pitel: din Driver Driven Driver Driven in ft. per min per min 
i s;HLS 4] 38 $7 77 57.5 2/6 
5 s7H.S 17 20 ip uu 65.9 $f, 
i 3H Ss 17 20 wh 69 65.9 3, 
7 seHLS 17 9 +4 61 65.9 4175 
Finishing 
1 she 20 17 ow 34.9 13 
5 he Bh 41 ih 69 38.3 1} 
BI Bit) 41 a8 61 38.3 2). 
7 Bie > i] 1) 61 38.3 2%, 
Ohne Cut . 
7 S21 17 20 ws 69 65.9 $5, 
» SiH 47 20 h 69 65.9 $f, 
10 tit 8 | 17 20 vs 61 65.9 Ys 





TABLE 5 


SPEEDS AND FEEDS FOR CUTTING STEEL GEARS —-MACHINE NO. 148 














Roughing 
Dia- Speed gears Feed gears 
metral | Cutter - Cutting speed| Feed in in 
pitch dia Driver Driven Driver Driven jin ft. per min per min. 
1 | siH8 17 2 61 Bis 75.1 5h 
4 31H.8 5S 23 fl 53 83.6 S43 
Finishing 
{ 3he 1 35 4h 69 57.5 23 
) Sie 41 45 Hs) 61 54.6 $7, 
One Cut 
h Bhe 35 11 15 69 10.3 12 
6 3iH.S 53 23 58 61 87.5 64 
7 3iH.S A 23 53 61 87.50 | 6} 
s 3iH.S is 24 61 53 87.5 | s} 
10 3 HS 58 23 60 15 83.1 11 
2 3 HS 5s 23 69 45 83.1 | 11 
TABLE 6. SPEEDS AND FEEDS FOR CUTTING CAST-IRON GEARS.—MACHINE NO. 148 
. Roughing 
Dia Speed gears . Feed gears 
metral Cutter Cutting speed Feed in in 
piteh | dia Driver Driven Worm Stud in ft. per min per min 
6 | 3iH.S 4 26 30 90 84.3 54 
7 4 3iH.S re 26 2 4 S433 7 
Finishing 
7 Bhe 38 32 TD 80) 61 3 ' 
6 3he 3s 32 10 80) 61.3 { 
One Cut 
6 3IH.LS 14 26 0) SO 84.3 j 
7 3tHLS 44 26 0) SO) St. u 
s 3 HLS 4 26 30 Ww S43 54 
0 3 HLS 44 2ti 40) ow SI] 5} 
10 3 HGS 14 26 30 oO S11 5h 
12 3 HS V4 26 2 of S11 7 


out serious distortion may be employed 
Steel for this purpose should contain 3 
to 3.5 per cent. nickel and 0.16 to 0.18 
carbon. In its untreated state, it will 
give approximately tHe following physi- 
cal tests, on a standard 2-in. specimen: 
Elastic limit : 

Maximum strength 


Mlongation 
Lieduetion 


vic tied 62.000 lb. per sq.in. 
.82,000 lb. per sq.in 
30 per cént. 
60 per cent 


After machining to size with an allow- 





which will, if properly performed in a 
suitable machine, provide a worm, ac- 
curate upon all threads and with a per- 
fect and lasting working surface. 


MANUFACTURING THE GEAR 


With regard to the method of manu- 
facturing gears, the casting of the wheel 
should be rough-turned and roughly 
gashed in a miller, it is 


after which 
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strongly recommended that it be set on 
one side to season. Being necessarily of 
considerable mass, the surface-tension 
set up during cooling, on being released 
by machining, will cause some distortion, 
and seasoning for a period of some weeks 
will allow the metal to assume a per- 
manent form which it may be relied upon 
to maintain. The wheel is then turne 
to the exact size and the teeth cut by 
means of hobbing. 


Use oF TAPER Hos 


It is safe to say that few makers have, 
until recently, appreciated the necessity 
for employing extra rigid machinery for 
this purpose, without which the highest 
class of work is impossible. By the 
older method of hobbing, a parallel hob 
was fed radially into the wheel, but in 
more modern methods a taper hob is fed at 
fixed centers tangentially to the wheel 
it is cutting. The reason for this is ob- 
vious. By such a method alone can the 
centers be preserved at the required dis- 
tance and interchangeability of similar 
gears be assured. 

It is not possible to obtain the same 
finish on the wormwheel as in the case 
of the worm, but some makers have been 
particularly successful m this respect, 
finishing the wormwheel with a special 
kind of hob which leaves an extremely 
accurate surface which immediately beds 
to the worm. 


MILLING THE THREAD 


In the case of the worm, it is an ad- 
vantage to rough-turn it, rough-cut the 
thread, and then anneal it, to remove in- 
ternal strains and subsequent distortion; 
and while in some steels it is not neces- 
sary, it is a practice which may be recom- 
mended. The cutting of the worm may 
be performed in a lathe with a single- 
point tool accurately ground to the re- 
quired form, and for experimental work, 
saving the expense of cutters, this has 
its uses. The better method, however, is 
to mill the thread in a thread miller, and 
special machines are generally used for 
repetition work. 

EXTREME CARE NECESSARY 

In the case of the hollow or Hindley 
worm, as used by Mr. Lanchester and 
others who have followed his example, 4 
special hobbing machine is used for cut- 
ting the worm. Such a worm cannot be 
ground, and, after hardening, must be 
cleaned up on its working surfaces by 
hand. The hobbing of parallel worms 
does not seem to have been practiced, 
but it seems likely that there may be 
developments in this direction in the fu- 
ture. Whatever method is adopted, how- 
ever, the greatest possible accuracy must 


be insisted upon in the case of both the 
‘worm and the wheel, the high efficiency 
of modern worm gears being almost en- 
tirely due to the extreme care in this 


respect. 
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Drawing Dies tor a Copper Shell 


In designing and making dies, one of 
the most interesting branches is forming 
and drawing. In blanking, piercing or 
shaving dies, the die maker has a good 
idea of what is going to take place in 
the operation of these tools before con- 
structing them, but in a drawing die there 
is generally some uncertainty, and one 
of the greatest factors of uncertainty is 
the metal to be drawn or shaped. — 

Many problems have been left un- 
solved and an entire change in manufac- 
turing has often been the result after 
abandoning a drawing operation which 
might have been successful if the metal 
had been properly considered. 

The manufacture of a simple cylindri- 
cal shell is undoubtedly an easy propo- 
sition to the majority of die makers 





By A. C. Lindholm 








A practical method of obtain- 
ing the diameter of the blank and 
detailed instructions for making 
a compound die for both the 


single-and double-acting press. « 




















as shown in Fig. 1, using two pieces of 
cold-rolled steel, A and B, as the die and 
guide, and the round punch C. 

The punch C is turned to the inside dia- 
meter of the shell required; B is bored to 
the outside diameter and A is bored to 
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COMPOUND DRAWING DiE FOR SINGLE-ACTING PRESS AND PRACTICAL 
OF OBTAINING 


familiar with, problems in drawing dies. 
The methods illustrated may interest 
the inexperienced. The problem is to 
make a copper shell 1 in. in diameter 
and deep, of metal 0.014 in. 
thick, 


in. 


FINDING THE BLANK 


The first thing to consider is the size 
of the blank necessary in order to have 
enough metal for the shell. Various rules 
or tables are often used in calculating the 
diameter of blank required for drawing 
certain depths. One of the simplest 
methods is to make an experimental die 














FIG 4 


METHOD 
BLANK 


fit the punch C. The trial blank is placed 
between the flat plates and screwed to- 
gether with just enough tension to allow 
the stock to slide when the punch C is 
forced in. A vise or arbor press can be 
used to advantage with this arrangement. 

If we consider this as the first draw, 
there is, of course, a flange left on this 
shell which should be trimmed to some 
certain diameter in order to have enough 
stock for the correct length in the next 
or final draw. 

Another experimental die or 
plates and punch can be made as shown 
in Fig. 1, the guide A having the diam- 


set of 


eter of the shell previously drawn; B the 


final diameter and C the final inside 

diameter. 

MAKING THE DIE FOR THE SINGLE-ACT- 
ING PRESS 


Enough data have now been obtained 
to construct the dies, Fig. 2, for blanking 
and drawing, Fig. 3 for trimming, and 
Fig. 4 for redrawing. A compound die 
for a single-.cting press is shown in Fig. 
2. The bolster A is. fastened to the 
blanking die B by means of screws enter- 
ing into the bottom through the bolster. 
The drawing punch C is fastened the 
same way. Inside of the blanking die 
B is fitted the pressure ring E, shoulder- 
ing properly in the recess of the die 
and resting on the pins F, which pass 
through the punch C and plate G, resting 
upon the washer H. 

Between the washers H 
rubber buffer, which is necessary for 
returning the pressure ring to proper 
place. In the plate G, which is screwed 
fast to the bolster, is fastened the rod K, 
and on this rod slide the buffer and 
washer H. A nut on the end allows 
proper adjustment for tension for the 
drawing ring E. The blanking punch L 
is bored out to give the correct outside 
diameter of shell and the knockout M 
is fitted freely into it, the stem extending 
the entire length and retained 


and /7 is the 


through 
by a pin. 
It is necessary to have the face of the 
ring E’ and the punch L smooth and high- 
ly polished to abtain a good draw. The 
bevel shown in the illustration is also 
an advantage. This aids the drawing pro 
cess considerably, as it forms the blank 
to this angle immediately after it is cut, 
and the resistance to draw is much less 
than if drawn at right angles to the 
punch C. A stripper (not shown) is 
fastened to the bolster A to prevent the 
scrap from clinging to the punch L. The 
trimming to obtain 


next operation is 


proper length and also an even edge of 


the shell for the final draw. 
The die B, Fig. 3, is fastened to the 
bolster A, the same as in Fig. 1. The 


punch C has a pilot D which locates the 
shell central. The pilot is removable to 
allow sharpening of the punch when dull. 
Through the punch is a bar £, sharpened 
to cut the scrap which is forced upwards 
on the punch as each shell! is trimmed. 
The redrawing die and final operation 
are shown in Fig. 4 and need but little ex- 
planation, B being the die fastened as be- 
fore, C the gage or nest for the shell, 
and D the punch. The die should be 
slightly undercut at F to enable stripping 
the shell from the punch on the return 
stroke. 
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The making of the shell by the method 
just described proved satisfactory, but as 
lots of 200,000 were required at a time, 
the production was somewhat slow, al- 
though the first operation was rapid. An 
automatic feed arrangement made, if pos- 
sible to feed the stock from the reel and 
the press being inclined allowed the 
shells to drop clear of the die. The trim- 
ming and redrawing were very slow in 
comparison, as each shell had to be 
placed in the die by hand. 


DOUBLE-ACTING DIE 


As a tolerance of 1/32 in. in height was 
allowed, a more rapid method was 
adopted with a double-acting die, making 
two complete shells at one stroke of the 
press, producing 120 shells per minute. 
In this case the same method was used to 
obtain the correct blank as previously de- 
scribed, and the die shown in Figs. 5 and 
6 was designed and made. 

Drawing a shell {i in. deep and 1 


in. in diameter at one stroke is not such - 


an easy problem to the uninitiated. Of 
course, a decided advantage is gained by 
using a double-acting die, as the tension 
on the blank can be constant, whereas in 
the single-acting die the tension increases 
on the drawing ring as the punch de- 
scends deeper into the die, creating a 
tendency to crack and tear the shell. 
This of course limit. the length which 
can be drawn. 

It will be well to note here the 
great advantage in the single-acting die 
in having the bevel on the drawing ring 
and punch. If this could be put on the 
blanking punch and face of the drawing 
die of the double-acting die, it is readily 
seen that considerable friction would be 
eliminated, as the pressure on the die is 
constant. 

Much trouble was encountered in try- 
ing to attain the depth of {% in., and 
various radii were made on the drawing 
die to determine if the failure to accom- 
plish the desired result was due to im- 
proper curve. At this period of the ex- 
periment attention was called to the 
metal, and the quesfion arose as to 
whether it was feasible to draw to that 
depth, as some shells would draw half 
way down and the punch would force 
itself through the bottom. 

Carefully analyzing the cause of the 
performance of the metal, it was con- 
cluded that the trouble was in the die 
and not the metal, as some shells would 
draw two-thirds deep before the bottom 
was fractured. Concluding that friction 
at the drawing end of the die was the 
cause of this trouble, the die was made 
as shown in the enlarged section, Fig. 8. 
The drawing end was tapered nearly */« 
in. for two-thirds of the length, leaving 
one-third straight. The distance marked 
A tapered to B, where the radius is 
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formed. Eliminating this friction solved 
the problem and produced a perfect 
shell. 

Explaining the construction of the die, 
Figs 5 and 6: A is the bolster bored to 
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the die sure, avoiding the danger of 
shearing the blanking punch and die. 
One of the most important points i 
the construction is to have the faces ot 
E and C glass hard and lapped smoot! 
































fit the blanking dies B. The drawing die to insure a perfect contact and eas) 
C is properly seated in it and held in drawing. If one side bears harder on the 
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FIG. 8 


DOUBLE-ACTING DRAWING DIE 


place by setscrews (not shown). The 
stripper D is made in three sections and 
held together with a spiral spring around 
the groove N. This makes an ideal ar- 
rangement for stripping the shell from 
the punch, and the stripping edge is 
easily kept sharp. The stripper for the 
stock is shown at /, and K are the 
guides. 

The blanking punch E is fastened to 
the holder G, and the drawing punch F 
is fitted loose in the holder H, making 
it a floating feature and self-aligning in 
the punch E. The die as a whole is self- 
aligned by the posts L sliding in the 
bushings M. This makes the setting of 





metal than the other it is readily notice- 
able in the shell, as it will be high on 
the side bearing the hardest; also if 
there is a burr on the blank a_ high, 
ragged point will be noted. 

The spiral grooves cut in the drawing 
punch F are a great advantage for lubri- 
cating purposes to prevent galling and 
sticking in the blanking punch FE. A 
great amount of heat is generated by 
continuous operation, which expands the 
drawing punch, causing it to stick. The 
feed is an automatic ratchet-rol! feed. 
Stock comes in the reel and the scrap. 
Fig. 7, is wound up on a roll on the op- 
posite side. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the iength of the letter 


— 














eee 
—-—— 








Template Clamps 


In die and similar work where tem- 
plates are used, it is necessary to se- 
cure some suitable means of holding the 
template on the work, to scribe from and 
to hold the punch blank on the die to 
lay off the shape of the punch. For this 
class of work the clamps here shown will 
be found of service. 

A handy clamp in the form of a spring 
is shown in Fig. 1. To use it, it is only 
ecessary to snap the ends over the die 
and template, two being used to securely 
hold the template in place. 

The clamp in Fig. 2 is made on the 
parallel clamp principle. The two rear 
screws are adjusted to bring the jaws 
about 1 in. above the thickness of the 
pieces to be clamped, and the screw on 
the front of the clamp is brought down 








FIG.2 


TEMPLATE 


on the template. This clamp also does 
very well as a parallel clamp on light 
work. 

The rod at the bottom of the clamp 
shown in Fig. 4, and also the one carry- 
ing the adjusting screw at the top can 
be transferred to any hole in the main 
bar or frame, to correspond to the thick- 
less of the pieces to be clamped, the 
knurled binding screws A and B being 
lemoved from the frame and inserted in 
the proper holes. The screw on the top 
rod is used for the final adjustment for 
holding the pieces. 

A well known clamp for this class of 
work is shown in Fig. 4. It is only neces- 
Sary to catch the jaws or hooks of the 
Clamp on the bottom of the die or blank 
and bring down the screw to hold the 
template or punch. 


New Britain, Conn.. W. C. BETz. 





Uniform Joints for a Uniform 
Drive 

Several articles have recently appeared 
discussing the variation in speed between 
two shafts connected by a _ universal 
joint. The design submitted is for a 
joint that would eliminate this variation. 
This would be of great value for mech- 
anisms that use but a single joint, such as 
the driving shafts on some automobiles. 

The line engraving shows a joint that 
would give a uniform speed to both 
shafts. The speeds are proportional to 
the distances a and b. It is readily seen 
that a and b are always’equal, which in- 
sures equal speeds. Theoretically, 180 
deg. would be the limit for the angle be- 
tween the two shafts, as compared with 
[0 deg., the limit for the usual joint. 
difficulties of construction 


Mechanical 
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CLAMPS DESIGNED FOR A VARIETY OI! 


would limit this angle to about 125 deg. 
A joint, such as shown, would have a 
limit of 45 or 50 deg. For greater angles 
a slightly different construction would be 
used, but the principle would be the same. 





A UNIVERSAL JOINT FOR A UNIFORM 
DRIVE 
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WorkK 


The angle of the driving pins is con- 
trolled by the rod with ball ends con- 
necting the two shafts. The angle of this 
rod is always half of the angle between 
the two shafts. This holds the driving 
point equidistant from the shafts. It 
might be that the rod could be omitted, 
as the line of resistance for the 
driving pins would be in this same posi- 
tion. The joint could be made, as shown, 
with two arms on each shaft or with four 
arms if greater strength were desired. 

EARLE BUCKINGHAM. 

Hartford, Conn. 
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Laying Out Drawings for 
Screw Machine Cams 

The device 

lay out the 
machines. 


designed to 
for 
the 


shown 
profile of 
parts 


was 


cams screw 


The used in con- 
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Struction of the instrument consist of a 
6-in. flexible steel scale A, a piece of 
celluloid B, a piece of sheet steel C, and 
a sewing needle D. 

After making the necessary calcula 
tions for the speeds and feeds, and con- 
structing the required tables, draw the 
cam circle with the vertical and horizon- 
tal center lines; then, placing the point 
of the needle in the center, line up the 
graduations on the celluloid indicator 
with the vertical center line,of the cam 
circle. From the calculations we obtain 
the number of hundredths of circumfer- 
ence and the amount of feed for the va- 
rious operations, and lay out according- 
ly, connecting all points by the use of 
the irregular curve. 

By the use of the graduated scale we are 
able to easily determine the distance from 
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the center of the cam to the various points 
of feed relative to the hundredths of cam 
surface, and the graduated celluloid in- 
dex, having its graduations arranged for 
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LAYING OUT DRAWINGS FOR SCREW-MA- 
CHINE CAMS 


half-hundredths of a 10-in circle, the 
diameter of the cam being only 4% to 5 
in. for a No. 00 Brown & Sharpe auto- 
matic screw machine, we obtain a reduc- 
tion of error of the hundredths parts on 
the smaller circle, and a resulting draw- 
ing much closer to scale than if used on 
the diameter of the blank. 

CHARLEs F., 
Hartford, Conn. 


SCRIBNER. 








Device for Locating Nails in 
Segment Patterns 


One of the most common operations jn 
the average pattern shop is that of glu- 
ing up ring patterns in segments. These 
. patterns are usually nailed up as well as 
glued, as the glue is likely to soak out 
in the wet sand, or otherwise weaken 








FIG. 


GLUING AND NAILING 
from the warping and shrinkage of the 
wood, so that nails are necessary to pre- 
vent the pattern from falling to pieces 
with age. 

When the ring is made of very narrow 
segments, say when the pattern is to be 
turned down to a thickness of % or 34 
‘n., it is almost impossible, without some 
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meciuanical device to keep the work run- 
ning up square, to nail up a ring of any 
appreciable height without having the 
nails run out of true. 

An inexpensive device designed for 
this purpose is shown in Fig. 1, where 
O is a cast-iron ring about 24-in. out- 
side diameter and % in. thick, finished 
on the top surface. A narrow rib P 
runs around on the under side for stif- 
fening and for legs or a standard. Four 
T-shaped arms run to the center carrying 
the hub S, which is machined taper to 
fit the 34-in., cold-rolled bar C, also 
tapered on one end. 

The cast fitting D is an easy sliding 
fit on C, and is supported in any de- 
sired position by the clamping sleeve E, 
held by a thumb-nut. From the boss F 
the %-in., cold-rolled rod G extends out 
about 13 in. The fitting or casting ] 
slides upon G. The boss on the lower 
side of this is drilled and tapped so that 
a piece of ordinary. pencil may be 
screwed in. The boss on the top side is 
tapped for the screw L, which is fast- 
ened into and is turned by the small 
wood knob M. The screw L is made of 
brass, so that it will not injure the 
rod G. 

The advantage of having this horizon- 
tal bar G made round instead of the 
usual rectangular section for trammel 
bars, is that the pencil K may be in- 
clined, so as to reduce the liability of 
breaking the point. The ordinary purple 
copying pencil is best, as the lead will 
wear much longer than the common lead 
pencil. A steel point may be used if de- 
sired. 

Upon the rod are two clamping sleeves 

















H and N. These are used when it is 
desired to use two circles during one 
operation, setting the trammel J first 
—— 
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SEGMENTAL PATTERNS 


against one clamp and then against the 
other. 

At the left the ring is shown piled 
seven segments high. The center line 
A shows where the nails are to be driven 
and B shows a fine about in. out- 
side of the finished line of the pattern. 
As long as the segments are set so that 
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the line B may be drawn upon them, 
there will be plenty of turning stock. 

Upon the top surface of the bedplates 
are fastened boards about 1!'4-in. thick, 
previously run through the thickness 
planer, to make them of parallel thick- 
ness. These boards are held in place 
by means of wood screws through the 
bedplate. 

When starting to use this nailing table 
(which is light enough to be easily car- 
ried to the workman’s bench if desired) 
the outside diameter of the segment, less 
¥% in. (the radius of the spindle C), is 
marked on the board, measuring out 
from the spindle. This circle is. then 
struck and the first row of segments 
nailed carefully in position, using two 
brads to each segment, having first cut 
off the heads of the brads for conveni- 
ence in removing after the finished ring 
is taken from the board. 

The second layer is then lightly tacked 
in position, and the two circles A and 
B are struck. The spindle is now lifted 
from its seat and set aside, if desired, to 
be out of the way when nailing. After 
all the nails are started, each segment 
is separately removed, glue applied, re- 
turned and permanently nailed. 

When the segment rings are larger 
than 24 in. jn diameter, which usually 
have to be turned upon the large lathe, 
the plan shown in Fig. 2 is used. The 
lathe faceplate is shown at A; B is the 
usual wood facing, while C shows the 
spindle seat. The faceplate is first put 
upon the lathe to be trued up, and while 
running, a shallow seat, about '% in. 
deep, is turned for the casting C, which 
is fastened on with three wood-screws, 
and is removed after the gluing opera- 
tion. 

A simple trammel which may be used 
in nailing up segment rings is sliown in 
Fig. 3. The square stick A, with a 
sharpened nail on the bottom, slides in 
the clamping trammel beam as shown, 
being clamped in the desired position by 
thumb-screw B. The leg A is dropped 
down each time a layer of segments is 
added, so as to keep the beam F level. 
The regulation trammel, point D may be 
used, or an eye-pin E may be made of 
wire for a scriber. 

H. N. TuTTLe. 

Battle Creek, Mich. 








During the year 1911 the United States 
Steel Corporation spent $750,000 on 
safety work and large appropriatians 
have been granted for a continuance of 
the work of accident prevention. As 4 
result of this safety work, serious and 
fatal accidents have been reduced 43 per 
cent. since 1906. On the basis of a nor- 
mal payroll of 200,000 employees this 
means that each year there now escape 
serious or fatal injuries 2300 employees 
who would have been injured under con- 
ditions existing in 1906. 











November 21, 1912 





AMERICAN MACHINIST 

















Discussion of Previous Question 


Referring to letters and articles previously published 














Gang Piercing in the Punch 
Press 

On page 486, H. Turner describes a 
punch-holder whose main feature seems 
to be simplicity. The split-ring method 
will work satisfactorily on 3<- or '2-in. 
punches, but when ;;- or )4-in. punches 
are used, as in our work, a different de- 
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gang punch always has a supply on 
hand. 

The die used with this punch is shown 
in Fig. 2, and has a few points worthy of 
notice. The base H is similar in con- 
struction to the base A of the punch in 
Fig. 1, with the hardened gib J. A hard- 
ened steel] washer G holds the die E. A 
hardened nut F holds and aligns the die 
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Fic. 1. THe PUNCH 


sign is necessary. Such a design is 


shown in Fig. 1! 


This holder is very simple. The base 
A is made to fit the chuck of the 
gang press, the gib B being hard- 


ened to tighten the setscrews against. A 


plug C is driven into the base and riv- 
eted over. The upper end is threaded to 
hold the nut D. ‘This nut is milled off 
on two sides so that a monkey wrench 
may be used to remove it while in the 
press. 

The small punches E frequently break 
while piercing steel angles, and to re- 
move them when broken the nut is un- 
Screwed, the old punch removed and a 
new one dropped into place; the nut is 
then screwed back into place without re- 
moving the holder from the press. This 
means a wenderful saving in time as the 
work can proceed without delay, as the 
Punch-and die remain in alignment while 
the change is taking place. 

There is an allowance made between 
the plug C and the nut D to take up any 
variation which might occur in the punch 
E. These small punches are turned up 
rapidly in a lathe and the operator of the 


Fic. 2. THE Dig 


E and is tapered to fit E, which is hard- 
ened and ground and made high so as to 
allow for considerable grinding. When 
it wears out .t is easily and quickly re- 
placed by unscrewing / with a spanner 
wrench. 
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The bushing J is held in the stripper 
by a dowel pin. We now have the out- 
side of this bushing threaded and the 
flange cut hexagon so as to easily replace 
it when worn. The bed in the gang press 
is of cast iron with a bevel slot in the 
center to fit the dies, and has setscrews 
along the front to hold them in place. 


The punch chuck is of similar construc- 
tion, both running the full length of the 
press. 

In Fig. 3 is shown the device used for 
setting up these dies to pierce a series 
of holes in a sheet. A template is used, 
piece of 1x! -in. band iron, 
with the correctly drilled and 
spaced in it. The small special screws 
A are placed in these holes (being made 
just a fit) and are held in place by the 
knurled nuts B. The lower part of these 
screws is made to fit the hole in the 
dies E, Fig. 2. 

In setting up, the dies are placed in the 
bed loose, and the screws inserted in the 


usually a 
holes 


dies; this gives the correct spacing 
quickly and accurately. The dies are 
then fastened securely into place by 


means of the setscrews. 

The punch-holders are placed in the 
ram of the press loosely, and the ram 
is lowered, the punches being moved 
along so as to enter the dies below, after 
which the punches are fastened in place 


by setscrews, the ram still remaining 
down. The ram is now raised and the 
work proceeded with, giving accurate 
spacings in the sheets. This press was 
designed and built by the Waterbury 
Farrell Foundry & Machine Co 


J. M. Henry. 


New Britain, Conn. 








Molding a Cylinder without 
a Pattern 


I was pleased to read, on page 399, of 
a method of molding a cylinder without a 
pattern. In these days of standardization, 
you are very likely to be laughed at if 
you even hint at some of the tricks that 
must to in job shops, where 
time is the principal consideration. 

There are several ways of producing a 
cylinder in hurry, and I can give you 


be resorted 


a cheaper and quicker one than that re- 
ferred to. 
A wooden segment A, the correct sec- 


tion of the cylinder and about one-sixth of 
the circle, is fastened to C, which is a flat 
piece of wood about four inches wide and 
one inch thick at the 
correct center to take the pin on the stake 
5. This finishes the pattern maker’s work 
occupied by him be- 


with a hole bored 


on the job, the time 
ing one hour. 


The molder now gets along his drag 
and, after leveling off the joint D, he 
drives the stake B into it, making sure 


that it is plumb. He then places his mid- 
dle flask on top of the drag and sets the 
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segment with the arm C on the stake 
and begins molding. As soon as he has 
rammed up, he moves the segment 
around, repeating the operation unti] the 
circle is complete, always remembering 
that the joint E must be on top of the 
middle flask, so that a plain top flask can 
be rammed up and put on, thus closing 
the job, which is then ready for casting. 
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MOLDING A CYLINDER WITHOUS PATTERN 


This isa simple and cheap job,and yet you 
are getting a casting without a pattern. 

Another way of doing this is by run- 
ning up a green-sand cope with a sweep 
and having a core run up by the core 
maker; the only difficulty being that un- 
less you can get the order early in the 
morning, you cannot have vour core dried 
in time to cast the same evening. This 
is a quick way of making a circular job, 
ne matter what the section. 

Of course, every jobbing shop has a 
socket and spindle, with a shear arm for 
sweep work. By running up a plain cope 
and core, setting the core into the print 
and using a plain top flask again, the cyl- 
inder is ready -for casting. Both these 
methods are simple and cheap, and yet 
give as good a casting as can be pro- 
duced with a full pattern. 

Belfast, Ireland. 5. 


M. LATHAM. 








Tool for Holding a Spiral 
Cutter 


A description of some tools for holding 
cutters was published in Vol. 36, page 
841. Another tool of this class since 
developed, but for a spiral cutter, is rep- 
resented by Fig. 1. 


Cast /ron 
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Cast iron was used for the body and 
the holder was recessed to a depth equal 
to about three-fourths of the thickness 
of the cutter, Fig. 2, and a trifle larger 
than its diameter. 

The tool-steel jaws A and B were in- 
serted in grooves milled on either side 
of the recess, and secured as _ shown. 
The teeth in these jaws were milled in 
one piece, then cut in two. 

Attached to the upper end of the 
holder is a tool-steel nut carrying 41 
knurled thumb-screw, the end of which 
forms a conical point; this strikes the 
bevel surface on. the holder, and is in- 
tended to spread it slightly to facilitate 
the entrance and removal of the cutters. 

In making a number of cutters at a 
time it is necessary, for convenience in 
handling them, to have the holes as near 
alike as possible, so that they may be 
mounted true when grinding the angles 
shown in Fig. 2. The holes are first 
ground out, leaving a few ten thous- 
andths of an inch to lap by means of the 
holder. 

Elgin, Ill. 


Gus HAESSLER. 





Draftsmen’s Bonus System 


Replying to several inquiries as to 
bonus systems as applied to draftsiuen, 
the two following cases are cited. The 
first is the system of Post & McCord, 
New York, N. Y., and has been in use 
since May, 1910. It operates thus: 

Supposing, on a contract for a 1000- 
ton building, the estimated cost of the 
drawings is $2000, whereas the actual 
cost is only $1400. Of the $600 saving, 
half goes to the firm of Post & McCord, 
and the other half is divided among the 
employees as follows: 

The work on these drawings would be 
given to a group of men comprising a 
man in charge, called the chie’, say three 
checkers, and nine draftsmen. Then one- 
third of the $300 would be given to the 
man in charge, one-third to the three 
checkers, and the other third divided 
among the nine draftsmen. This divi- 
sion is given to the checkers and drafts- 
men according to the length of time they 
are engaged on this particular work, 
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The system used by the firm of Harr, 
Alexander, New York, N. Y., is as fol- 
lows: 

The length of time in months a man 
works for the company is multiplied b. 
his daily rate of wages, giving a con- 
stant. The total constants of the men 
participating in the bonus system are 
then divided into the amount of monc, 
to be distributed, which equals a constant 
rate. This is multiplied by the man’s 
constant, which equals the amount eac 
man receives. For example: 


Man's Total Cor 


Name Year and Months mos. Rate stant 

A 1909-12, 1910-11, 1911-12 35 $3 105 

B 1909-00, 1910-10, 1911-10 20 4 80 

Then the total constants are 185, and 
the amount to be distributed is 3370; 
hence, A wouid get $210 and B would 
get 5160, totaling $370. 

The firm sets aside the amoun: of 
money to be distributed among the men 
at the end of each year, usually 10 or 15 
per cent. of the income. With this sys- 
tem of bonus it is to the advantage of 
the men to work as long as they can foi 
the company, and for the foreman of 
each department to carry as few men as 
posible on his staff. The bonus is dis- 
tributed at the beginning of each year. 

New York, N. Y. A. FOwLer. 








Depreciation of Machine 
Tools 


The editorial under the above heading, 
on page 705, makes a good argument for 
maintaining machine tools at their orig- 
inal cost value in inventories of valu- 
ation for fire-insurance protection. It 
speaks of the old method of charging off 
10 per cent. a year for depreciation as 
being looked upon with disfavor in many 
quarters. 

The editorial, however, does not men- 
tion another important vhase of the sub- 
ject; viz., the writing off cf an annual de- 
preciation to serve as the basis of a sink- 
ing fund for replacement of machinery. 
Progressive manufacturers realize that 
they will wish to replace certain ma- 
chines periodically. Bearing this in mind, 
they can determine in advance the useful 
life of each piece of equipment. This 
period of useful life may vary from 10 
to 20 vears. A residual value is then 
estimated, which represents the probable 
price which can be obtained for the ma- 
chine when it is decided to dispose of it 
as a second-hand piece of apparatus. This 
residual value is-then subtracted from 
the original cost and the difference is 
divided by the number of years of useful 
life of the machine. The quotient gives 
the depreciation per annum, which must 
be equalized by a payment into a re- 
serve fund, from which will be drawn 
the money required for paying for the 
new machirery. 


State College, Penn. Huco Diem 
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Making the “Wasson” Piston Ring 


The functions of a piston ring are 
chiefly twofold. They are intended to 
keep a gas-tight joint between the cyl- 
inder and its piston, and while allowing 
proper lubrication, prevent the passage 
of excess oil to the combustion chamber 
from the cylinder. 

The conventional method of performing 
these functions is what might be termed 
an eccentric ring.. Theoretically, by turn- 
ing these rings eccentric, an equal pres- 
sure on the cylinder wall is obtained at 
each and every point. Practically, this is 


By Robert Mawson 





The making of a concentric 
piston ring. 


Some of the operations and 
machines used to produce a com- 
mercially perfect operating ring. 
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Fic. 1. TURNING AND BorRING THE CASTING 


incorrect, as in many instances eccentric 
rings 4 in. in diameter have varied as 
much as 14 Ib. at various bearing points. 
This obviously tends to wear the cylinder 
out of round. 

A different method of securing uniform 
pressure is used in the piston ring made 
by the Wasson Piston Ring Co., Hoboken, 
N. J. This ring differs from the conven- 
tional type in that it is rough-machined 
to the finished size plus allowance for 
grinding. It is then treated in an auto- 
matic peening machine whose function is 


Fic. 3. Epce GRINDING. FIRST OPERATION 


to permanently and variably distort or 
stretch the inner surface of the ring to 
such a degree that a result equivalent to 
the insertion of a taper spring is obtained. 





Fic. 4. 


With a concentric ring it is possible to 
fit the ring to the groove more closely, 
and by so doing eliminate the pocket at 
the back of the ring under the narrow 
part of eccentric rings. This is claimed 
to increase the power and reduce the gas 
and oil consumption. 


STYLE OF CASTING 


The rings are made from the “pot 
style castings. One of the Gisholt ma- 
chines used in the first operation of turn- 
ing and boring is shown in Fig. 1. The 
machine bores the inside and turns the 
outside in one operation. The boring 
tool is carried in the spindle A and is 
a two-point cutter. The turning is per- 


” 





Fic. 2. CUTTING UP THE RING CASTING 
formed with a tool carried in the cross- 
slide. 

The next operation is the cutting off 
of the rings shown in Fig. 2. These ma- 





SPLITTING THE RINGS 
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chines are Gridley automatics. The cut- 
ting-off tools are carried in the head A 
and the tools are “staggered,” so that 
one ring is cut off a little in advance of 
the next. The rings are cut slightly 
thicker than the finished size in order to 
leave stock for the subsequent opera- 
tions. 

The first edge-grinding operation is 
shown in Fig. 3. These machines, made 
by the Gardner Machine Co., two of 
which are shown, grind the sides of the 
rings so that the surfaces are parallel. 
A number of the finished rings are shown 
at A, the tongs for holding the rings 
during the operation are shown at B, and 
the limit micrometers at C. 

The next operation, which is the split- 
ting, is performed on the Pratt & Whitney 
millers shown in Fig. 4. Two styles 
of splitting are employed, the diagonal 
and the stepped. The diagonally cut 
rings are machined in the machine A. 
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The rings are held in a fixture B set at 
the required angle of the cut, and by 
running a saw across the ring the cut is 
made. 

The stepped rings are machined in the 
machine C. The ring is clamped to the 
faceplate D and fed onto the milling 
cutters, set at the proper stagger, when 
the stepped cut is obtained. An. air jet 
E is fed onto the faceplate and when the 
operator raises the clamp to place a new 
ring for machining, the air jet operates, 
thus keeping the faceplate clear of chips. 

The rings are then carried to the Heald 
grinders, some of which are shown in 
Fig. 5. The rings are held by means of 
a magnetic chuck and the edges ground 
perfectly parallel and to a thickness gage. 


PEENING THE RINGS 


The method of peening is shown in 
Figs. 6 and 7. Some of the various sizes 


Fic. 7. OPPOSITE VIEW OF PEENING MACHINE 
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of machines are shown in Fig. 6. The 
ring is held in the slot A and the fixture 
is led around by means of the pawl B 
engaging in a ring C, on which are cut 
teeth at the desired pitch of the peening 
serrations. 

The engraving, Fig. 7, shows the op- 
posite side of these peening machines. 
They are driven by means of the belt and 
pulley A, the countershaft being under 
the table. The cam and follower are 
shown at B, and from this mechanism, 
the peening motion is obtained by the 
plunger C. 

The peening depth yaries, in that it 
is essential that the pressure should be 
distributed equally at all points. It is 
possible with these machines to give as 
little or as much pressure as may be de- 
sired. : 

This process is also a practical test of 
the quality of the iron. Should there be 
any flaw in the casting, the peening ham- 
mer instantly shows it and the ring frac- 
tures, one of this description being shown 
at D. 

The face grinding operation is shown 
in.Fig. 8. This grinding is done on Nor- 
ton and Cincinnati grinders. Some of 
the grinding arbors are shown at A. 
After grinding to gage size, the rings are 
taken to various machines and the burrs 
removed and other smal! operations per- 
tormed, when they are tested to gages for 
correct outside diameter, thickness and 
correctness of peening. 

In all, from the first turning and boring 
of the rings, to the final finish, some 16 
distinct operations are performed. 





Some Quick Operating: Fix- 
ture Clamps 
By A. MILLER 


It was required to design a milling 
fixture for holding a frail casting, which 
had to have a number of cuts taken at 
different settings, and as the work must 
be accurate it had to be held so that the 
mills or clamps would not spring it. It 
required a number of clamps and stops 
and had to be put in and taken out a 
number of times, so it was necessary to 
have the clamping and releasing opera- 
tions consume as little time as possible. 

A method for holding down one end 
of the casting B, which rests on a hard- 
ened pin driven in the fixture A, is 
shown in Figs. 1 and 2. The clamp C 
bears at three points, one on the work 
and two at the opposite end. It has an 
ordinary elongated slot so that it can 
slide on and off the work without 
hindrance by the binder stud. A spring 
lifts it from the work when it is re- 
leased by the binder D, which is tapped 
to fit a stud that is screwed into the fix- 
ture. 

The projection d on the binder is so 
located that when it is turned enough to 
release the clamp it comes in contact 
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with the pin a, which is tight in the 
clamp, and forces the clamp off the work. 
When it has turned far enough (as 
shown by the dotted lines) it will lock 
and stay so until ready to clamp an- 





























FIG.2 


SOME QUICK-ACTING 


other piece. When the binder is moved 
to clamp the work, the spring shown un- 
der side in a horizontal position forces 
the clamp into place before the binder 
has secured it, so that the simple move- 
ment of the binder is all that is neces- 
sary for securing and releasing the 
piece, thus the usual extra movements in 
sliding the clamp on and off the work 
are avoided. 


CAM-SHAPED CLAM?S 


Three clamps are used for holding the 
work down and one of the other two is 
shown by Figs. 3 and 4. These are on op- 
posite sides of the fixture near the other 
end from those illustrated by Figs. 1 
and 2. Hardened pins are also put under 
these and driven into the fixture, giving 
three points for the work to rest on. In 
connection with these there are at differ- 
ent places under the work the common 
pin with a spring under it to force it up 
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Fic. 5. QUICK-OPERATING SPRING CLAMP 
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to the work, and a setscrew to bind and 
hold it from moving when the cut is 
taken. 

In Figs. 3 and 4, E is a hollow casting 
fastened to the fixture by screws. The 
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FIG.4 


CLAMPING DEVICES 


clamp F on the inside and the lever G 
and the cam H on the shaft # bind the 
work B. At J is a shaft which supports 
the clamp and is made eccentric where 
the clamp rests; this allows the operator 
to adjust it to conform to the variations 
in the castings by turning it with the 
handle K, alhough this needs very little 
attention. 

In operating the lever G when releas- 
ing the clamp, the cam H, which is in- 
side the casting, comes in contact with 
the projection at A on the clamp and 
forces it off the work, and as it strikes 
the pin d it rises and stays in its ele- 
vated position until it has again passed 
onto the work where clamping. In oper- 
ating the lever G for clamping, the cam 
H forces the clamp into position and se- 
cures it with the single movement. 

The top of the casting has to be fin- 
ished at two places marked f, on both 
sides. We use two supports like L which 
are carried by the casting E and are se- 
cured by the binders N. In operating the 
binders to release the supports, the pro- 
jection n comes in contact with the pin 9, 
which is driven into the casting E. This 
forces the binder and support away from 
the work, the stud in the binder sliding 
in a sict in the casting; when it has 
moved far enough it will lock under the 
tension. of the spring ff. 

As the support moves it strikes the pin 
g and this compels the end that comes 
in contact with the work to drop and stay 
down until it is moved into position for 
clamping and has passed under the work. 
When the binder N is operated for 
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clamping and the projection n has passed 
the pin o, the spring ff forces the support 
into place and compels it to seat at both 


points, before the binder secures it. 


QUICK-OPERATING SPRING PINS 


On one side of these supports is a 
pin P which is driven in a lug cast on the 
fixture. On the opposite side is one like 
the pin shown in Fig. 5. This is neces- 
sary in order to take care of the varia- 
tions in the castings. At one point it 
was necessary to hold it sidewise only, 
but as it had been located and secured by 
other clamps, it was necessary to have 
floating stops so that they would conform 
to the casting; these are shown in Fig. 5. 

Two lugs were cast on the fixture and 
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F 19.7 
A SWINGING AND FLOATING CLAMP 


the pins R fitted to slide freely. The 
pins were provided with arms extending 
down to allow springs to be connected to 
pull them against the work. One of 
these is shown in clamping position and 
the other drawn away from the work. 
The binding levers S are fitted to studs 
with one end threaded and fitted to nuts. 
On the opposite side of the pin R from 
the nut, is a collar or bushing; this col- 
lar and the nut are shaped to fit the pin 
and hold it firmly when clamped by the 
levers S. : 

Driven into each of the studs is a pin 
T. This is so located that when the lever 
S is removed in unclamping, it strikes 
the arm and forces the pin R away from 
the work and holds it thus until the 
binder is operated again for clamping. 

There were two parts of the casting 
where the cuts were quite heavy and the 
clamps had to adjust themselves to the 
work as others in clamping located it. 
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Figs. 6 and 7 show the design used. 
Lugs were oast on the fixture, and on top 
were fitted caps for supporting the 
clamps. One of these clamps is shown 
at V. The clamp in this case had to 
swing around out of the way to facilitate 
putting the work in and out. 

The binder W is fitted to a stud which 
passes through an elongated hole in the 
cap and has a square head that fits freely 
in a slot planed in the top of the lug. 
This prevents it from turning when the 
binder W is operated. The clamp screws 
a and the binders are made with right- 
and left-hand threads and are operated 
both at the same time, one with each 
hand. The clamps are turned around in 
position and the screws a set up; then 
with the binders they are secured to the 
caps which hold the casting so that it 
cannot move. When releasing them the 
screws a are loosened first so that when 
the binders are operated the projection x 
strikes the clamp and turns it out of the 
way with the same operation. 








A Grinding Primer 
By Ropert J. SPENCE 


It seems that those who have become 
grinding-machine, or grinding-wheel spe- 
cialists, through experience in the grind- 
ing business, are reluctant to part with 
practical information that may be of first- 
hand value to the beginner in grinding, 
or to the prospective buyer of a grinding 
machine. They seem to cling to the age- 
long desire to make their knowledge 
something akin to mystery.. The result 
is confusion, bewilderment and almost 
chaos in our minds as to the proper 
wheel to use on any given metal. 

Some of their printed articles on grind- 
ing and grinding wheels tempt one to 
class them with the ancient alchemists 
who made of their art a thing of the 
deepest wizardry and magic, or with the 
bygone Indian medicine man. Add a few 
incantations and a little sorcery, and his- 
tory repeats itself. We still retain the 
cabalistic signs and markings. 

We have had given us for our edifica- 
tion valedictorian-like address on the 
history of grinding, treatises on the chips 
and the wheel under a microscope, essays 
on what takes place when the wheel is in 
contact with the material being ground, 
and geometrical calculations on arc of 
contact with work. We are in need of 
something much simpler. What we are 
looking for is a primer, so to speak. What 
we are getting is Browning and Herbert 
Spencer. 

How easy and how helpful it would be 
for those who are authorities on the sub- 
ject to make such needed statements as 
these, for instance: 

A 6-in. Norton plain grinder requires 
these Norton wheels (24 J, 24 K and 30 J 
crystalon) for the following metals: 
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24 J—Hardened tool steel; 

24 J—Case-hardened machinery steel; 
24 K—Tool steel; 

24 K—Machinery steel. 

On small work, that can be quickly 
handled, where. there are a number of 
pieces to be ground, first rough-grind 
with a wheel one grade harder than the 
foregoing, but finish-grind according to 
table. 

30 J crystalon for rough-grinding cast 
iron, chilled iron, brass and bronze. 

24 J for finish-grinding it. Run wheel 
at from 6000 to 6500 ft., surface speed, 
per minute. ‘ 

Similar tables for other makes of 
grinding machines and other makes of 
wheels could be prepared and published 
in one article. 

Semething of this sort should be done 
and the only men to whom we can look 
for help at present are those who have 
become specialists in. this line. Those 
of them who are interested financially or 
otherwise, in the sale of grinding ma- 
chines, can very well afford to step down 
to the level of the beginner.and teach 
a few fundamental lessons in elementary 
grinding, because in so doing it will in- 
spire the present confused, hesitating 
manufacturer to become a purchaser. 

Let them cease writing of phenomena 
in grinding; theory of mottle marks; ef- 
facement of feed lines, and so forth, and 
tell us the proper wheel to use on a cer- 
tain metal on any given machine. An 
added grinding machine sold will likewise 
mean an added number of grinding 
wheels required from the wheel maker. 
Thus the wheel maker can profitably teach 
a little primer. 





Standardizing Nomenclature 
of Alloys 


In a paper read before the Institute 
of Metals of Great Britain, particular 
attention is called to the confusion now 
existing in the nomenclature of alloys. 
The greatest confusion seems to exist be- 
tween the terms “brass” and “bronze.” 
Similar conditions are also noted in the 
group of metals going under the head 
of german silver. A system -for revised 
nomenclature is suggested. 

The principle of this system is that of 
regarding alloys as essentially consisting 
of two principal metals to which one or 
more other metals may have been added. 
Each of these fundamental binary groups 
could receive a general class name, the 
various other members of the class being 
distinguished by certain other additional 
words; as, for instance, the whole class 
of copper-zinc alloys and their deriva- 
tives under such a system would be 
termed brass, whereas copper-tin alloys 
and their derivatives would be called 
bronze, derivatives of this class being 
called respectively tin-brass, lead-bronze, 
etc. 
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OUTLINE OF TOPICS, PAGE 173 





The leading article in this issue is the 
first of a number which will show the 
machinery building of the West and the 
Pacific coast. More machinery is be- 
ing built in that section today than many 
of us realize if we have only been as- 
sociated with the section north of Mason 
and Dixon’s line and east of the Missis- 
sippi River. Machinery building has kept 
step with the western march of popula- 
tion, and instead of being confined to the 
area indicated above, is rapidly reaching 
into the section which we used to desig- 
nate as the “Great West.” 

With the purpose of showing some of 
this machinery building, the nature of 
the work done and the methods used, a 
member of the editorial staff of the 
AMERICAN MACHINIST is now well on his 
way down the Pacific coast. His articles 
will be of interest and value as showing 
conditions as they now are, just before a 
time of rapid change and development 
which will be stimulated by the open- 
ing of the Panama Canal and the great 
International Exposition, to be held in 
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San Francisco in 1915. It is confidently 
expected that this section will increase 
tremendously in manufacturing, al- 
though, as we have indicated above, there 
is more of this being carried on today 


than many of us perhaps realize. 








Rubbing Professorial Elbows 


A little consideration of the attendance 
at the meetings of the American Society 
of Mechanical Engineers, not from the 
viewpoint of numbers, but from that of 
interesting 


personnel, discloses some 


facts. A single one will be commented 
upon. 

Much emphasis has been laid upon the 
necessity of contact with actual work on 
the part of professors in engineering 
schools. No one disputes the advantage 
of such contact, to both the teachers and 
their students. The meetings of the 
American Society of Mechanical Engi- 
neers seem to be the best possible place 
to develop an increase of acquaintance- 
ship with technical men, and a knowl- 
edge of what is going on in the mechan- 
ical engineering field. 

But an analysis of the attendance at 
any annual or semiannual meeting shows 
that only a comparatively few of our 
great schools are repre- 
sented by members of their teaching 
staffs. Yet such men are warmly wel- 
comed, and the constitution of the so- 


engineering 


ciety expressly provides for their mem- 
bership, as shown by this clause, “or 
he must have served as a teacher of en- 
gineering for more than five years.” 
This appears to be the neglect of an 
important opportunity; the overlooking 
of an excellent chance to rub professorial 
elbows. But there time to 
mend, and the forthcoming meeting in 
be an unusually good 


is ample 


December will 
starting point. 
teresting and devoted to a large number 
Let us hope that 


The program is full, in- 


of important topics. 
the professors of mechanical engineering 
in the schools of our country will leave 
their chairs for the first week in Decem- 
ber and join the engineers in New York. 
We believe it will be of direct benefit to 
all who attend. 


Will not the heads of the mechanical 
engineering departments in all of our 
technical schools issue the following ulti- 
matum to the members of the teaching 
staff: “All who can afford the expense 
are expected to attend the A. S. M. E. 
in New York throughout its 
entire session. Your teaching duties will 
be properly cared for in your absence.” 


meeting 








The Telephone Pension 


Plan 


The American Telephone & Telegraph 
Co. and associated companies, are set- 
ting aside a fund of $10,000,000, to be 
available Jan. 1, 1913, to provide pen- 
sions, sick benefits, accident compensa- 
tion and death benefits for their em- 
ployees. These number 175,000 for the 
Bell system and associated interests, and 
including their families and dependents, 
reach a total of more than 250,000. Thus 
this liberal and comprehensive employees’ 
benefit plan will reach an industrial army 
of more than a quarter of a million per- 
sons. 

The administration of the funds will 
be in the hands of employees’ benefit 
committees of five, to be appointed by the 
board of directors of each company. The 
committee of each associated company is 
to have jurisdiction over the benefits of 
the employees of thar company. It is 
estimated that the annual cost will be 
more than $1,000,000 greater than the 
present payments made to this account, 

The extent of the plan is seen from 
the statement that it provides pensions, 
accident-disability benefits, sickness-disa- 
bility benefits and life insurance. 

The male employees may retire on pen- 
sion at the age of 60 years, provided they 
have been 20 or more years in service. 
At the option of the company they may 
retire on pension at the age of 55 years, 
provided they have been 25 or more years 
in service. The pension age of female 
employees is in each case five years 
younger than that of male employees. 
However, any employee who has been 30 
years in service, regardless of age, may 
be pensioned on approval of the presi- 
dent of the company. 
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The amount of pension is based on the 
years of service and amount of pay. In 
percentage it is 1 per cent. of the average 
annual pay for the final ten years, multi- 
plied by number of years in service. How- 
ever, no pension is for a smaller sum 
than $20 a month. 

The accident-disability benefits 
sickness-disability benefits are fixed with 
similar liberality. 

The life-insurance plan provides an in- 
surance amounting to three years’ pay, 
with a maximum of $5000, in the case of 
death of an employee resulting from ac- 
cident in and due to the performance of 
work for the company. If death results 
from sickness or accident outside of busi- 
ness activities, the payment is one year’s 
pay for employees who have been 10 


and 


years or more in service, and one-half 
year’s pay for employees who have been 
from 5 to 10 years in service. The max- 
imum payment is $2000. 

It is a pleasure to comment on the 
establishing of such a liberal plan by one 
of our greatest corporations. Such an 
act can call forth nothing but commenda- 
tion. It is in keeping with the best of the 
trend of the times. We hope that the ex- 
ample set in such a forcitle manner will 
have immediate followers. 





The Situation in Flanged 
Fittings 

On page 329, we commented upon the 
“‘“Manufacturers’ Standard” for flanged fit- 
tings, stated some of the facts surround- 
ing its attempted adoption, compared it 
with the “U, S. 1912 Standard,” and 
urged that the latter be followed in plac- 
ing orders. 

To determine the extent to which these 
standards were favored by manufacturers 
of fittings, valves and steam specialties, 
about 70 firms were written to with the 
request that they indicate the standard 
which they had adopted. Of the replies 
received, 37 supplied information perti- 
nent to the question. One firm stated 
that it would furnish either standard as 
ordered, and at the same price; five re- 
ported that their policy in the matter had 
not been determined upon; seven advised 
that the U. S. 1912 Standard had been 
adopted; 24 reported that the Manufac- 
turers’ Standard would be followed. But 
in every one of the latter cases the re- 
plies emphasized the fact that parts ac- 
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cording to the U. S. 1912 Standard would 
be furnished at a special price. 

We sincerely regret this setting up of 
rival standards, when the purpose of the 
movement which has brought them into 
being was to develop a single standard 
for the benefit of user and manufacturer 
alike. The confusion, instead of having 
been lessened, is now more than doubled. 
it is likely that the situation will finally 
become intolerable, unless one or the 
other standard gives way and its rival 
comes into general use. 

One of our correspondents has this to 
say against the present unfortunate situ- 
ation: 

We are very much against two stand- 
that the attitude of the 
manufacturers at several of the 


ards,*and feel 
large 
meetings which the writer attended, was 
unwarranted and high handed. As we 
understand the history of the movement 
for this new standard, it originated with 
the Master Steam and Hot Water Fitters, 
who did their best to get the manufac- 
turers interested, but were met with re- 
buff at every turn until the manufactur- 
ers recently realized that the movement 
had gained such a headway that there 
must be a change. 


Another firm, in stating its reason for. 


having adopted the U. S, 1912 Standard, 
says: 


Our reason for adopting this standard 


is that we believe it a better standard 
than the one recently published by the 
manufacturers. The matter was care- 
fully considered by the American Society 
of Mechanical Engineers and the Na- 
Association of Steam and Hot 


and a 


tional 
Water Fitters for about a year 
half, the committees representing 
these considered 


competent. 


and 


societies were very 
Again, we do not think the 
treated the above 


if we are correctly 


manufacturers have 
societies fairly, for, 
informed, they were invited two or three 
times to meet and consider the matter 
with them, and they simply ignored the 
invitation. It seems to us that the people 
who are using these fittings should have 
a pretty good knowledge of what is 
wanted. 

Another point: The U. S. 1912 Standard 
is, at least 25 per cent. of it, the same 
as the the 
Crane Standard, which ts practically the 
that 
a long way 


Manufacturers’ Standard or 


Manufacturers’ Standard, so you 
can see the societies went 
to reduce the expense of changing pat- 


terns. 

One of the most prominent manufac- 
turers of valves in this country, though 
stating that his firm has adopted the 
Manufacturers’ Standard, emphasizes the 
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fact that the additional cost of valves 
made to the 1912 Standard will not be 
great. We quote: 


We can also supply valves made in 
accordance with the new A. S M. E. 
standard at a slight additional charge 
over the regular wherever there is any 
difference from the new Manufacturers’ 
standard. 

These facts show, first, a line-up of 
user against manufacturer, and second, 
that the 1912 Standard has by no means 
been put on the shelf, for every firm 
which indicated the standard that had 
been adopted either accepted the U. S. 
1912 Standard or stated that parts con- 
forming to it would be supplied at a spe- 
cial price. We urge that the U. S. 1912 
Standard be followed, and we sincerely 
hope it will shortly be the only one gen- 
erally followed. Survival depends upon 
the demand. If this standard is generally 
specified for new equipment, by users of 
flanged fittings and flanged steam special- 
ties, the manufacturers will be compelled 
to change their attitude. The law of sup- 
ply and demand is as decisive here as in 
regard to any other commodity. The situ- 
ation is now “up to” the users and their 
engineering advisers. 

We again strongly urge the users to 
adopt and specify the U. S. 1912 Stand- 
ard. Remember this was prepared in 
your behalf by competent committees of 
two of your great national engineering so- 
cieties. It is clearly your duty to stand 
behind the recommendations of 
committees. If you specify fittings and 
pipe equipment according to the U. S. 
1912 Standard you will unquestionably 
get them. 


these 





Impossible Decimals 


We have sincere admiration for the 
standardization work that is being done 
by the Society of Automobile’ Engineers, 
and this feeling prompts us to point out 
the absurdity in its data sheet of sheet- 
metal gages. One column gives the 
equivalent in millimeters of the gage 
sizes in thousandths of an inch. The di- 
mensions are carried to eight places of 
decimals; that is, to hundred millionths 
of a millimeter—and a fiftieth of a milli- 
meter is less than a thousandth of an 
inch! And this is for rolled sheets. Of 
all the absurd extensions of decimals to 
limits impossible of measurement, this 
caps the climax. 
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hop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 
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The Emrick Chuck Drill 


The illustrations show a drill chuck 
recently developed by the Automatic 
Drill Chuck Co., 91 Wall St., New York, 
N. Y. 

In general construction it is similar to 
the chuck described on page 1143, Vol. 
35, but a distinct improvement in the 
shape of a floating sleeve has lately been 
added. ° 

The complete chuck is shown in Fig. 
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Fic. 1. THe Emrick Dritt Cyuck 

1. The knurled sleeve A rotates and 
opens the three cam-like jaws. Inner 
ridges on the floating sleeve B form a 
seat for the cylindrical bearings of the 
cam-like jaws. This sleeve B, on the in- 
side, is in the shape of a three-lobed cam, 
as shown in Fig. 2. In this view C is the 
drill shank. The three cam-like jaws J 
are controlled by a single spring, which 
tends to rotate them in the direction of 
the arrows, and consequently force them 


into engagement with C. The floating 
sleeve B turns readily and independently 
of A (Fig. 1), in the direction of the 
arrow, that is, contrary to the direction 
of rotation of the cam-like jaws. When 
the inwardly projecting lobes E of the 
floating sleeve B are in contact with the 
cylindrical bearings of the jaws J, as 
shown in Fig, 3, the distance from these 
inwardly projecting lobes to the periphery 
of C is naturally less than when the de- 
pressions D in B are in contact with the 
jaws. To compensate for this change of 
distance, the jaws J are rotated by the 
spring in the direction of the arrow and 





Fic. 2. DETAILS OF THE JAWS 


E’ is caused to occupy the position 
shown by D’. Thus for a given size of 
shank, say % in., the wear due to grip 
does not always fall on a single line on 
each jaw, but is distributed over a con- 
siderable area, as shown exaggerated at 
F, F’, Fig. 2, or by actual measurement, 
about * in. When in the latter position 
the end M of the cam jaws occupies the 
position M’. It has been found in use 
that the rolling action of the jaws and 


other parts tends to clear the chuck of 
chips and dirt which accidentally enter. 

The range of gripping surface for a 
given size of shank is shown in Figs. 3 
and 4. The piece F is approximately 4 
in. diameter. 

In Fig. 3 are shown the relative posi- 
tions of the line E on the shank F; the 
line C on the jaw J and the line D on 
the floating sleeve B, when the condi- 
tions are similar to those shown by the 
fuil lines in Fig. 2, that is, with the in- 
wardly projecting lobes of B in contact 
with the jaws. In Fig. 4 the floating 
sleeve B has been moved so that the de- 
pressions are in contact with the jaws, 
as shown by the dotted lines in Fig. 2. 

It must be remembered that the shift- 
ing of the floating sleeve B takes place 
automatically when the sleeve A is 
grasped to open the chuck and is en- 
tirely independent of the will of the op- 
erator. 

The chuck is made in three sizes, 


to % in.; % to % in. and % to 1 inch. 








Hydraulic Presses 


The halftones show three hydraulic 
presses recently developed by the Hy- 
draulic Press Manufacturing Co., Mt. 
Gilead, Ohio. 

In Fig. 1 is shown an inverted portable 
forcing press. By boring a hole in the 
platen this press can be used as an arbor 
press. The ram is returned by a rack 
and pinion placed at the back of the 
cylinder. The cylinder is made sepa- 
rate from the beam and all parts taking 
stress are made of steel. The pump has 
a %-in. piston with a 3%-in. stroke. 

The second illustration shows a form- 
ing press designed for heavy work. It 
is equipped with two pumps to increase 
the speed of the ram in starting. The 
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Fics. 3 AND 4. SHOWING JAw ACTION 
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platen, pressure head and strain rods 
are of steel, and the machine is de- 
signed for a maximum stress of 100 tons, 
A safety valve and pressure gage are 
provided. 
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Fic. 2. HEAVY FoRMING PREss 
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Fic. 3. HYDRAULIC WHEEL PRESS 


A hydraulic wheel press is shown in 
Fig. 3, for forcing wheels on and off 
axles, The heavy parts are all made of 
steel and the ram is faced with a hard- 
ened steel bearing. 

As soon as the pressure is released the 
ram is drawn back by weights and 
chains. The resistance head is _ pro- 
vided with a throat which acts as guide 
and stop. The parallel bars are slotted 
and provided with keys for shifting the 
resistance head to the right distance 
from the ram. The resistance head, 
adjustable lifting hooks and hollow pres- 
sure block all shift on parallel bars by 
means of rollers. 

The press is operated by motor drive 
or by power attachment with tight and 
loose pulleys for operating with a belt. 
Knockout attachments control the speed 
of the pump without stopping it. It is 
equipped with one to four pump plung- 





ers which can be arranged to drive the 
ram at any desired speed best suitable 
for the work. 
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A Double Acting Hacksaw 
Blade 


The engraving shows the tooth layout 
of a new hacksaw which is being placed 
on the market by Alexander Reitlinger, 
201 William St., New York, N, Y. 

The claims made by the manufacturer 
for these saws are that they will cut 
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A DOUBLE-ACTING HACKSAW 


faster and cleaner than when made with 
the teeth all in one direction, and that 
they will cut iron pipe without breaking 
the teeth. When used in a power-driven 
frame, they must be used in one which 
does not lift on the back stroke, as with 
this saw both strokes are cutting strokes. 








Automatic Knife Grinder 


The heavy cup-wheel automatic knife 
grinder shewn is especially adapted for 
the grinding of paper-cutter knives and 
shear blades. 

The automatic feed of the knife bar 
to the wheel is operated by a pawl and 
ratchet, actuated by a trip which may 
be set for any desired capacity. The 
feed is from 0.0002 in. up, and by dis- 
engaging the trip the feed may be oper- 
ated by hand. . Cast-iron bearings, of the 
take-up type, are used throughout, 
equipped with compression grease cups. 
The grinding head swivels on its base, 
and may be set to any desired degree of 
concavity of the bevel of the knife blade. 

The knife bars are so designed that the 
knife must be mounted with the cutting 
edge up, thus enabling ready inspection 
during the grinding operation, without 
stopping the machine. As will be noted 
the machine has a large settling tank 


for water. At the top of this tank is a 
smaller one into which the drippings 
from the water channels run. The 
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smaller tank is perforated near the top so 
that the water flows through into the 
larger tank and is then returned to the 
pump while the emery grit and dust set- 
tles to the bottom of the small tank, from 
which it can be easily removed periodi- 
rally. 

The knife bar is adjustable, and at 
one end has a dial graduated in degrees. 

This type of machine is built in a va- 
riety of sizes by the Northampton Emery 
Wheel Co., Leeds, Mass. 





Flexible Shaft Coupling 


The flexible shaft coupling shown is 
made entirely of crucible cast steel, and 
is being introduced by McEwen Bros., 
Wellsville, N. Y. 

The keys extend clear through the 
shafts, set at right angles, so arranged 
to permit a marked misalignment, not- 
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SHAFT COUPLING 


withstanding which, the ample key bear- 
ing surface and lubrication from pack- 
ing of heavy oil or soft grease, the noise 
and wear is kept at a minimum. 

The design makes this type of coupling 
particularly suitable for withdrawals 
parallel to the shaft axis, and small 
clearance is required for removing any 
part. 





New PvuBLICATIONS 


PRIMER OF SCIENTIFIC MANAGE- 
MENT. By Frank B. Gilbreth. One 
hundred and eight 5x7%-in. pages. 
Indexed. Price, $1 Van 


net. D. 
Nostrand Co., New York, N. Y. 


This little book is the result of the in- 
terest shown in a series of articles writ- 
ten by F. W. Taylor and printed in the 
American Magazine, issues of Mar., 
April and May, 1911. The series was en- 
titled “The Principles of Scientific Man- 
agement,” and brought to the publishers 
hundreds of letters asking for further in- 
formation on the subjects discussed. 
These letters were taken by Mr. Gilbreth 
and the questions they contained were 
classified and answered. The book un- 
der review is the result. 

It is divided into the following five 
chapters: Definitions of Terms of 
Scientific Management; Laws, or Prin- 
ciples, of Scientific Management; Appli- 
cation of the Laws of Scientific Manage- 
ment; the Effect of Scientific Manage- 
ment on the Worker; Relation of Scien- 
tific Management to Other Lines of 
Activity. 

The title of “Primer” is lived up to. 
The questions are simple and clearly 
put, with like answers. The best chapter 
seems to be the fourth, where the rela- 
tions and mutual effects of management 
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upon the worker are taken up. We com- 
mend this work to everyone who is 
skeptical as to the truth underlying the 
best of modern management, and to the 
advantages that it promises to the 
worker. 


THE GASOLINE AUTOMOBILE. By P. 
M. Heldt. Four hundred and eighty- 
nine 5%x8%-in. pages. 314 illustra- 
tions in text. Price, $4. The Horse- 
less Age Co., New York, N. Y. 


This book is the first of what is in- 
tended to be a two-book set covering the 
modern automobile. The first volume dis- 
cusses, in a thorough and understandable 
way, theory, design and practice in rela- 
tion to the motor and all of its parts. No 
attempt is made to go into the subjects 
of ignition appliances, carburetors or rad- 
iators, as these are usually the product 
of special industries and are not made 
in the automobile factory, 

The book is remarkably free from the 
historical descriptions that disfigure so 
many technical books, and will prove a 
valuable source of reference for the auto- 
mobile engineer, designer, tool maker or 
anyone interested in gasoline-motor the- 
ory and practice. 





PERSONALS 


M. C. Frenier, formerly of the engi- 
neering department of the Knox Auto- 
mobile Co., Springfield, Mass., has opened 
an engineering office, at 168 Bridge St., 
Springfield, Mass. 

George H. Davis, until recently chief 
draftsman of the public works depart- 
ment of the Brooklyn Navy Yard, has be- 
come secretary of the J. J. Kenyon Manu- 
facturing Co., Pawtucket, R. I. 


If W. Yaendler, as near as we can 
make it out, master mechanic with C. L 
Y. & Sons (neither are we sure of these 
initials), will supply us with his address, 
we will be glad to furnish the desired 
information. 


George A. Bancroft, formerly assistant 
mechanical engineer of the W. Rumely 
Co., La Porte, Ind., has become asso- 
ciated with the International Harvester 
Co., Chicago, Ill., in the experimental 
department of the tractor works. 


John S. Myers, an occasional contribu- 
tor to our columns, has resigned from 
the American Engineering Co. (formerly 
the Williamson Bros, Co.), in whose em- 
ploy he has been for the past five years, 
and is now with the Southwark Foundry 
& Machine Co. 








OBITUARY 
Henry L. Wade, president, for 27 years 
of the Waterbury Clock Co., Waterbury, 
Conn., died on Oct. 31, aged 70 years. 


Samuel H. Cramp, former president of 
the William Cramp & Sons Ship & Engine 
Building Co., Philadelphia, Penn., died at 
his home in that city on Nov, 8, in his 
He was one of 


seventy-ninth year. 
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three sons of William Cramp, founder of 
the business, and was admitted to part- 
nership in the firm in 1857. In 1897 he 
was made president and served in that ca- 
pacity until 1907. 





Reuben Wells 


Reuben Wells, a veteran railroad man, 
one of the ablest locomotive constructors 
in this country and for 20 years super- 
intendent of the Rogers Locomotive 
Works, died at his home, in Paterson, 
N. J., on Nov. 8. 

Mr. Wells was bogn in Pennsylvania, 
Jan. 1, 1829. At seventeen he entered 
the works of the Philadelphia & Reading 
Ry., aS a machinist apprentice. After 
finishing his trade he ‘was sent out as 
an engineer to run a train in the coal re- 
gions between Palo Alto and Port Rich- 
mond. 

He was with the Reading until July, 
1851, when he went to Columbus, Ohio, 
as engineer on the Columbus & Xenia 
R.R., remaining until September. He 
next became connected with the Rush- 
ville & Shelbyville R.R. This road had 
about 30 miles of “strap rail” track. The 
rolling-stock consisted of one locomotive, 
two passenger coaches and 30 freight 
cars, and Mr. Wells made one round trip 
a day. In June, 1852, he was master 
mechanic of the Jefferson & Indianapolis 
R.R., and later with the Jefferson, Madi- 
son & Indianapolis R.R., where he re-' 
mained for 26 years, and then was su- 
perintendent of the Louisville & Nash- 
ville R.R. 

In 1868, Mr. Wells designed the first 
locomotive for grade climbing; it was 
used on incline work at Madison, Ind. 
Up to that time this required locomotives 
with four pairs of drivers and two ver- 
tical cylinders, with a pinion wheel 
working into a “rack” between the rails 
of the track, which was a slow method. 
Mr. Wells invented a locomotive in July, 
1868, with a tank engine and two cyl- 
inders, five pairs of coupled drivers, no 
truck and with side tanks for water; and 
it remained in service for 20 years. - This 
locomotive was sent to the “Locomotive 
Museum” of the Purdue University, at 
Lafayette, Ind. 

In 1873, he was appointed a trustee of 
Purdue University by the governor of 
Indiana to represent the mechanical in- 
terests of the state. In 1878 he went to 
Kentucky as superintendent of machin- 
ery of the Louisville & Nashville R.R. 
system, in 1885 becoming general man- 
ager and in 1886 second assistant to the 
president. 

It was in 1887 that Mr. Wells left the 
Louisville & Nashville R.R, to accept the 
position as manager and superintendent 
of the Rogers Locomotive Works. Thous- 
ands of Paterson mechanics now working 
elsewhere were under Mr. Wells’ su- 
pervision, and by all he was held in high 
esteem. 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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MetTAL WorRKING 


NEW ENGLAND STATES 
The machine shop of Gilman & Son, 
Inc., Springfield, Vt., was destroyed by 


fire, Nov. 4. Loss, $75,000, partly cov- 
ered by insuranc The company manu- 
factures lathes Yor turning shoe lasts, 
gun stocks, and other articles. 

The White Co., manufacturer of auto- 
mobiles, has purchased a site on Com- 
monwealth Ave., Boston, Mass., and will 
build a sales and service station. Plans 
are being prepared by Clinton J. Warren, 
arch. J. S. Hathaway is gen. mgr. 


Fire, Nov. 13, destroyed the plant of 
George J. Kelly, manufacturer of top 
lifts, at Haverhill, Mass. 


destroyed the brass foun- 
dry of William Anthony, at Pleasant 
Hill, Saugus, Mass. Loss, $3500. 

The Radding Co., manufacturer of con- 
tractors’ supplies, has secured a permit 
for the construction of a factory at 57 
Sharon St., Springfield, Mass. The build- 
ing will be six stories, 56x82 ft., and Its 
estimated to cost $40,500. 

The Hobbs Mfg. Co., 
Worcester, Mass., which recently iIn- 
creased its capital stock from $160,000 
to $300,000, has purchased the control of 
the American Stamp & Ticket Vending 
Machine Co., of New York City, and will 
begin to manufacture these machines ona 
large scale at the Worcester plant. 
Harry W. Goddard is pres. 

The contract has been awarded for the 
construction of an addition to the foun- 
dry of the Peck Bros. Co., at New Haven, 
: The building will be two stories, 


Fire, Nov. 8, 


Salisbury 


Conn. 
22x35 ft., of brick. 
The Norwich Nickel & Brass Co. will 


build a foundry at its plant on Chestnut 
St.. Norwich, Conn. The building will be 
40x100 ft., one story, of brick and con- 
crete 

The Stamford German Silver Co., 
Springdale, Stamford, Conn., will erect a 
rolling mill, 75x150 ft., a casting shop, 
86x68 ft.. and a furnace room, 25x75 ft., 
in addition to its plant, all to be oper- 
ated by electricity. 

The contract to construct a machine 
shop at Waterbury, Conn., for the E. J. 
Manville Machine Co., has been awarded. 
The building will be of brick and steel, 


40x200 ft., one story. 
MIDDLE ATLANTIC STATES 
Fire, Nov. 10, destroyed the plant of 


the Buffalo Union Furnace Co., Hamburg 


St., Buffalo, N. Y. Loss, $1000. 
The entire plant of the Genessee Fur- 
nace Co., Gouverneur, N. Y., was de- 


stroyed by fire on Nov. 6, causing a loss 


of $10,000. 


D. M. Ward, Mariners Harbor, S. L., 
N. Y., has had plans completed for the 
construction of a new galvanizing plant. 
The structure will be one story high, 
167x50 ft., and will cost $5000. 


The Auto Truck Storage Exchange Co., 
360 Ave. A, New York, N. Y., is receiving 


bids for the construction of a new one- 
story garage, 135x50 ft. The estimated 
cost is $8000. 


destroyed the plant of the 


Fire, Nov. 7, 
Hague St., Rochester. 


Rochester Can Co., 
N. Y 


Loss, $3000. 

The Anchor Post Iron Works, Gar- 
wood, N. J., is having plans prepared for 
1 new one-story factory to be erected 
as an addition to its plant. 


The Lehigh Valley Transit Co. has pur- 
chased property in Allentown, Penn., and 
intends to erect machine shops estimated 
o cost $100,000. W. W. Wrysor, Allen- 
town, is Ch. Engr. 


The Pennsylvania R.R. has announced 
that it will soon begin the construction 


of improvements to its shops at Altoona, 
Penn. 


A new engine house will be 


St... 


erected at the western limits of the city, 
where passenger locomotives from both 
the Pittsburgh and Middle divisions will 
be handled. It will contain 40 stalls, 100 
ft. deep, with generous spacing, but at 
the present time only 10 will be made 
ready for use. The others will be com- 
leted later. A 110-ft. turntable, with 
ib cranes and drop tables, will facilitate 
quick handling of locomotives. Machine 
and blacksmith shops will be built and 
equipped with an electric traveling crane. 
Heavy repairs will be made at this plant. 
A mechanically-operated coaling station 
will be installed, two 50,000-gallon tubs 
will supply water, a power plant will 
furnish power and light, and operate air 
compressors and pumps. Smaller build- 
ings will also be included in the new 
lant. Steel and concrete will be used 
in construction. J. J. Rhoads, Altoona, 
is Div. Engr. 


The United States Steel Corporation, 
Pittsburgh, Penn., has announced that it 
will erect a new bar mill at its plant in 
Duquesne, Penn. It will have a capacity 
of 120,000 tons of steel a year, and will 
cost $650,000. 


The Riter-Conley Mfg. Co., Pittsburgh, 
Penn., has been awarded a contract, by 
the General Electric Co., Erie, Penn., for 
the construction of a 400-ft. extension 
to its machine shop. 


Fire, Nov. 12, destroyed the plant of 
the Abram Cox Stove Co., at York and 
Dauphin Sts., Philadelphia, Penn. Loss, 
$300,000. 

Fire, Nov. 7, destroyed the E. H. Swin- 
dell Foundry at 2837 Smallman St., Pitts- 
burgh, Penn. Loss, $20,000. 

E. R. Arnold, Reading, Penn., has ob- 
tained a permit for the erection of a 
two-story, 35x90-ft. garage at 1033 Penn 
St. The estimated cost is $8000. 


The Wilkes-Barre Iron Mfg. Co., Han- 


over and Railroad Sts., Wilkes-Barre, 
Penn., has filed plans for the construc- 
tion of a new building which it will 
erect as an addition to its plant. The 
estimated cost is $25,000. 

John B. Adt, 332 North Holliday St., 


Baltimore, Md., is considering plans for 
the erection of a new two-story foundry 
and machine shop. 


The J. S. Eichman Mfg. Co., Baltimore, 
Md., manufacturer of plumbers’ supplies, 
will soon begin the construction of a 
brass foundry. 


The Morris Iron Co., Frederick, Md., 
will install a steel casting plant to cost 
$40,000. 


Bids will be received as follows, on 
Nov, 26, at 10:30 a.m., by the Paymaster- 
General, U. S. N., Chief of the Bureau of 


Supplies and Accounts, Navy Dept., 
Washington, D. C.: Schedule 4933, for 
Washington Navy Yard, Class 61, one 


planer, 54x54 in. by 10 ft., motor-driven, 
with reversing motor drive; Class 62, 
two horizontal boring, drilling and mill- 
ing machines, motor-driven; Class 63, 6 


reversible and 26 non-reversible pneu- 
matic drills. Schedule 4934, for New- 
port Torpedo Station, Class 64, three 
l-hp. and one 10-hp. motors. Schedule 
4938, for Boston, Mass., Class 81, 63,000 
lb. 70-lb. steel rails, with splice bars, 
steel bolts and rail braces: Class 82, 


steel clips and steel bearing plates for 
rails; Class 83, steel frogs and switch 
sets. Schedule 4942. for Boston Navy 
Yard, Class 113, 29,000 1b. medium steel 


plates. Until Dec. 3, at 10:30 a.m: 
Schedule 4949, for Washington Navy 
Yard, Class 41, one Besly pattern-mak- 


ers’ disk grinder, No. 15-30-C, complete, 
with No. 15 countershaft, 12 garnet cir- 
cles of suitable grade, accessories and 
one gross garnet circles, No. 1%. Sched- 
ule 4950, for experiment station, Naval 
Academy, Annapolis, Md., Class 51, one 
feed pump of the vertical centrifugal 
marine type, driven by steam turbine. 
Schedule 4952, for Philadelphia Navy 
Yard, Class 1, one 120-in. motor-driven 
crankshaft lathe. 


SOUTHERN STATES 


Fire, Nov. 2, destroyed the Parker 
buggy plant, and the H. P. Ousler Foun- 
dry, Suffolk, Va. Loss, $100,000. 


A. W. Loe, agent for the Cole and Ford 
automobiles, at Wheeling, W. Va., wili 
soon commence the construction of a 
100x150-ft. building adjoining his pres- 
ent location at 22 South Broadway. 


The Wheeling Mold & Foundry Co., 
Wheeling, W. Va., is making extensive 
improvements in its plant, including the 
eeation of a large pattern shop. Noted 

ct. 


The Surface Hill Mining & Milling Co., 
Charlotte, N. C., will erect a smelter and 
eae improvements at a cost of 


D. T. Sutherland, Bainbridge, Ga., man- 
ufacturer of pulleys, cane mills and other 
machinery, is erecting new buildings to 
double the present capacity of the fac- 
pow and will install entirely new equip- 
ment. 


J. T. Weathers, Atlanta, Ga., has pur- 
chased the plant of the Mascot Stove & 
Mfg. Co., Dalton, Ga., which has been 
closed for several years, and will begin 
operating it soon. . 


The Kelsey Wheel Co., Detroit, Mich., 
will establish a plant at Memphis, Tenn., 
to manufacture automobile spokes an@ 
rims. The daily capacity will be 25,000 
spokes and 4000 rims. Equipment, cost- 
ing $12,000, will be installed. Two build- 
ings have been completed, and a third 
one is proposed. 


The Middlesboro 
Middlesboro, Ky., 
a large garage 
shop. 


_The Chesapeake & Ohio Ry. Co. is con- 
sidering improvements and additions to 
its roundhouse and shops at Russell, 
Ky., which will cost about $1,000,000. 


MIDDLE WEST 


The Goldsmith Metal Lath Co., Cincin- 
nati, Ohio, has leased the plant of the 
Cordesman & Meyer Co., on Central Ave. 


The Bowler Foundry Co., 1700 Winter 
Ave., Cleveland, Ohio, will erect a new 
foundry to cost $2000. 


The Cleveland Magnetic Chuck Co., 946 
West Ave., Cleveland, Ohio, has been or- 
ganized to manufacture a line of flat, 
vertical, rotary and swivel magnetie 
chucks. 


The American Meining Co., Clevejand, 
Ohio, will erect a machine shop to cost 
$1200, at East 80th St. and the Penn- 
sylvania R.R. 


The Standard Welding Co., Cleveland, 
Ohio, has secured a Jporentt for the erec- 
tion of a factory addition at 7404 Wash- 
burn Ave., Cleveland. 


The O'Neil Tire Protector Sales 
1806 Euclid Ave., Cleveland, Ohio, 
leased a building at Akron, Ohio, 
will equip for-the manufacture of 
protectors. 

The Reliance Gauge Column Co., Cleve- 
lead, Ge. —_ — qvere the contract 
or e erection of a four-story fact 1 
46x130 ft. lh se tet 

The Hart Mfg. Co., Cleveland, Ohio, 
maker of pulley, block and tackle, has 
taken out a permit to build a $62,000 
factory. 

The Iceless Refrigerator Co., Cleve- 
land, Ohio, iceless refrigerator manufac- 
turer, will increase its capital from $10,- 
000 to $100,000, and install some new 
metal and wood-working tools. 

The John W. Brown Mfg. Co., Colum- 
bus, Ohio, will soon award the contract 
for the construction of a large addition 
to its plant. The company manufac- 
tures automobile lamps. 

Walter S. Kidder, Dayton, Ohio, has 
secured a permit for the construction 


Auto & Garage Co., 
will erect and equip 
and automobile repair 


Co., 
has 
and 
tire 
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of a two-story brick garage at Grand 
and Salem Aves. 

Fire, Nov. 9, destroyed the plant of 
the Crown Pipe Works, Jackson, Ohio. 

The Tenacity Mfg. Co. has removed 
its plant from Cincinnati, Ohio, to Read- 
ing, Ohio. The company manufactures 
metal specialties. 

A veeer mill will be built at Sprtas- 
field, Ohio, by local capitalists. . Eb- 
ner and P. Montanus are interested. 

The Lewis Electric ——e Co., To- 
ledo, Ohio, will erect a new foundry at 
its plant, 120x120 ft. 

Bonninitz Bros., Van Wert, Ohio, will 
erect a two-story and basement garage, 
76x132 ft. 

The addition to the plant of the Krein 
Chain Co., Wapakoneta, Ohio, is nearing 
completion. . 

Joseph I. Irwin, Columbus, Ind., will 
erect a private garage, two stories, 40x 
60 ft., of brick. 

The Eureka Garage Co., Fort Wayne, 
Ind., recently incorporated, will soon ask 
for bids for the construction and equip- 


ment of a large garage. T. B. Adams is 
pres. 

The Nordyke-Marmon Co., machinists, 
Indianapolis, Ind., will erect a _ four- 
story plant, 45x100 ft. 

Creamer & Davidson, Rochester, Ind., 


will erect a garage and machine shop, 
one story, 42x170 ft., of brick. 


The Advance Thresher Co., Battle 
Creek, Mich., will erect a wheel shop, 
one story, 100x320 ft. I. Rumley, La 
Porte, Ind., is pres. 

J. W. Munz, 438 Linwood Ave., Detroit, 
Mich., will erect a 1%-story brick ga- 
rage. 


The Wisconsin Bridge & Iron Co., De- 
troit, Mich., is building a $7500 addition 
to its plant at 1400 Russell St., Detroit. 


The Steel Furniture Co., Grand Rapids, 


Mich., will erect a two-story factory. 
E. S. Irwin is gen. mer. 

A company has been formed at Musk- 
egon, Mich., to manufacture wrapped 
wire. George Latimer is interested. 

The Michigan Central R.R. Co. will 


erect a machine shop at Jackson, Mich. 


Cc. A. De Arment, brick manufacturer, 
Petoskey, Mich., will erect a drain tile 
plant. 

The Jackson Church Co., Saginaw, 


Mich., has commenced the erection of a 
large addition to its plant. The com- 
pany manufactures bvilers, engines and 
special machinery. 

The Challenge Co., Batavia, 
erect a plant to manufacture 
gines, etc. N. Johnson is mer. 

The Motor Transportation Co., Chi- 
cago, Ill., will erect a garage. one story, 
181x162 ft., of brick. 

The Chicago Bearing Metal Co., Chi- 
cago, Ill., will erect a new plant in West 
43d St., to cost $200,000. It will be used 
for the manufacture of brass goods. 

The Western Steel & Foundry Co. will 
build a one-story brick addition, 25x125 
ft., to its plant, at 137 Ontario Ave., Chi- 
cago, Ill. 

Work on the roundhouse at East St. 
Louis, Ill., for the Pennsylvania Lines 
west of Pittsburgh, will commence soon. 
Cc. F. Thiele, Columbus, Ohio, is gen. car 
inspector. 

Montgomery, Ward Highland Park, 
Tll., will erect a two-story garage to cost 
$15,000. 

The Otis Elevator Co., 80 East Jackson 
Blvd., Chicago, Ill., will érect a factory 
at Quincy, Tl. 


WEST OF THE MISSISSIPPI 


The Wagner Electric Mfg. Co., St. 
Louis, Mo., maker of electric motors, 
lans to erect an addition, 40x350 ft., to 
ts plant. The estimated cost is $30,000. 


The Century Electric Co., St. Louis, Mo., 
manufacturers of electrical supplies, is 
having plans prepared for the construc- 
tion of a seven-story factory, 75x110 ft. 
eon acai cost is $150,000. Noted 

ct. " 


Tll., will 
gas en- 


WESTERN STATES 


The Inland Automatic Thresher & Ma- 
chinery Co., Post Falls, Idaho, is plan- 
ning the erection of a new factory at 
Post Falls. The building will be 50x100 
ft., and will contain a machine. shop, 
woodworking room and _ construction 
room. 

R. F. McKinnon, El Cajon, Calif., has 
started the erection of a garage and ma- 
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chine shop on Main St., near Magnolia 
ve. 


The contract has been awarded for 
the construction of a one-story brick 
garage, 36x112 ft., on Bissell Ave., be- 
tween Fourth and Fifth Sts., Richmond, 
Calif., for Benjamin Spagnoli. ; 

T. A. Stephens, Longbeach, Calif., will 
erect a modern commercial garage and 
machine shop on Locust Ave., Long- 
beach, for the City Garage. F. A. Mc- 
Kenzie is mer. 

A. A. Schmidt, Los Angeles, Calif., will 
erect a commercial Pysse and repair 
plant at Ninth St. and Georgia Ave., Los 
Angeles. 

George Easton and associates, Los An- 
geles, Calif., are planning the erection 
of a commercial garage and machine 
shop, 100x130 ft., on Washington St., Los 
Angeles. Estimated cost, $12,000. Frank 
L. Stiff, arch., 715 Grosse Building, Los 
Angeles, is preparing plans. 

The W. P. Jeffries Co., 117 Winston St., 
Los Angeles, Calif., has taken out a per- 
mit for the erection of a commercial ga- 
rage and machine apen. 565x150 ft., on 
West Pico St., Los Angeles. H. C. Brown, 
ae 4 West Ninth St., Los Angeles, is the 
arch. 


The city council of Santa Barbara, 
Calif., is considering plans for the erec- 
tion of a municipal garage and repair 
plant in De La Guerra Plaza to accom- 
ee the automobiles owned by the 
city. 

The Union Tool Co., offices in the Union 
Qil Bldg., Los Angeles, Calif., has started 
the erection of a plant at Torrance, near 
Los Angeles, for the manufacture of 
traction lows and automobile trucks. 
The building will be 240x80 ft., and is 
estimated to cost $100,000. 

CANADA 

The Canada Screw Co., 134 Wellington 
St., Hamilton, Ont., will erect a three- 
story addition, 81x39 ft., of brick and 
stone construction, to its present plant. 
J. Orr Callaghan is mgr. Mills & Hutton, 
Bank of Hamilton Bldg., are archs. 


The Ford Motor Co., Detroit, Mich., has 
purchased a site at Humberstone, Ont., 
and will have plans prepared at once for 
a garage and repair shop. Complete 
new equipment will be required. 


The Kingston Automobile Co., Kings- 
ton, Ont., has purchased the Salvation 
Army barracks on Queen St., and will 
remodel the building for a garage and 
machine shop. Morris & Wafer are mers. 


The Canada Iron Corporation, Ltd., has 
awarded a contract for the new addition 
to its car-wheel factory at St. Thomas, 
Ont. It will be one story, cement founda- 
tion, cement and frame construction. 
Cost, $30,000. 


A contract has been awarded by the 
McDonald Thresher Co., Stratford, Ont., 
for the erection of its new $50,000 fac- 
tory on Erie St. J. S. Russell, 21 Dow- 
nie St., is the arch. 


The Northey-Simmen Signal Co., Ltd., 
Toronto, Ont., recently organized with a 
capital stock of $52,000, will manufac- 
ture signaling devices for marine and 
railway service. John P. Northey, Thom- 
as A. Plummer and Thomas P.. Wads- 
worth are provisional directors. 


The Standard Garage Co., Ltd. has 
been incorporated at Toronto, Ont., with 
$40,000 capital stock, and will engage in 
the manufacture of automobiles and gen- 
eral machinery. Samuel W. and Harold 
W. Marchmont and Douglass L. Berwick 
are provisional directors. 


Ralph Brigham will erect a garage at 
North Battleford, Sask., costing $20,000. 
It wili be two stories, 50x100 ft., of 
brick and concrete construction, con- 
crete foundation. 





New INCORPORATIONS 


METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


Carlin Bookkeeping Machine Co., Port- 
land, Maine; adding machines. Capital, 
$2,000,000. Incorporators: Pres. A. F. 
Jones; treas., T. L. Croteau, Portland. 


George A. Marsh Co., Portland, Maine; 


manufacture and deal in machinery, 
tools. Capital, $10,000. Incorporators: 
A. G. McPherson, pres.; Wm. S. Linnell, 
treas.: Wm. M. Bradley. 
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The Sterling Brass Bed Co., Inc., Boro. 
Brooklyn, N. Y. Capital, $10,000. Ineor- 
orators: L. Simon, Harry IL. Stein, Abra- 
am I. Solomon, 1057 Prospect Ave., New 
York. 

Solar Sterilizin 
Boro. Brooklyn, 


Apparatus Co., Inc., 
Y.; sterilizing appar- 


atus. Capital, $100,000. Incorporators: 
P. A. Koch, J. Angevine, Brooklyn; 
C. Martin, Boro. Manhattan, New York. 


Pomeroy & Stelbrecht Co., Inc., Burf- 
falo, N. Y.; machine manufacturing and 
repairing. Capital, $10,000. Incorpor- 
ators: William S. Pomeroy, Conrad Stel- 
brecht, Joseph Keller, 342 Jefferson St., 
Buffalo. 


Poultry Appliance Co., Inc., Buffalo, 
N. Y.; incubators, brooders, poultry ap- 
pliances. Capital, $50,000. Incorpor- 
ators: R. H. MacGregor, Gustav F. C. 
Bauer, Buffalo. 


Foreign & Domestic Automobile Re- 
par Co., Boro. Manhattan, N. Y.; automo- 
iles, aéroplanes. Capital, $10,000. In- 
corporators: L. O. Rotschild, Otto A. 
Deffaa, Max Kaplan, 133 Amsterdam Ave. 
New York. , 


_ Nimis & Nimis, Inc., Boro. Manhattan, 
N. Y.; machinery, dynamos, electrical 
and mechanical appliances. 


! Capital, 
$25,000. Incorporators: Albert A. Nimis. 
Joseph P. Smith, Wendell P. Barker, 839 
West End Ave., New York. 

The Ozone Air-Water Appliance 
poration, Boro. Manhattan, N. Y. Cap- 
ital, $100,000. Incorporators: William P. 
Chase, John P. Morriss, Martin F. Jack- 
son, 560 West 165th St.. New York. 

The Pennsylvania Photo Machine Co. 
Inc., Boro. Manhattan, N. Y. Capital, 
raat spear poeaners: Edmund Besse- 
evre, Charles Metzger, Milt > : 
tet ge i on E. Horne, 

Vacuum Gas Heating Corpor 
Boro. Manhattan, N. Y.; heating ne 
atus. Capital, $100,000. Incorporators: 
S. A. Williams, W. H. Crow, New York 
City; C. H. Torrey, Brooklyn. 

The Gas Appliances Co 115 Mark 
J é s = } et 
St., Camden, N. J.; gas appliances, irons. 
Capital, $150,000. Incorporators: A. M 
Garrison, J. Morgan Russell, E. M. Gar- 
rison, 115 Market St., Camden, N. J. 


Volotone Co., Elizabeth, N. J.; musical 
instruments. Capital, $10,000. Incorpor- 
ators: George M. Newcomer, Henry 8S 
Hornbeck, A. Greeley. - 

The Amherst Hardware Co., Amherst 
Ohio; hardware and farming implements. 
Capital, $35,000. Incorporators: A, 
Plate, W. J. Bodmann, H. A. Finnegan. _ 


Cor- 
, 


Standard Tool & Mfg. Co., Indianap- 
olis, Ind. Capital, $100,000. ° Incor ~ 4 
ators: James B. Runner, William ahl, 


Charles H. Holt. 


Alton Steel Co., Alton, Ill.: hoop ste 
Capital, $10,000. Incorporators: ae 
Caldwell, Eben Rodgers, David A. Wyck- 
or. 

Benton Pump & Foundry Co., Benton 
Ill.; manufacturing and jobbing. Cap- 
ital, $27,500. Incorporators: Moses Pul- 
verson, J. E. Meyers, Frank St. Clair. 

Allens Nut Lock Co., Chicago,IL; gen- 
eral machine and foundry business. 
Capital, $300,000. Incvrporators: Ogles- 
by Allen, Jr., Roger J. Marcy, Andrew 
O'Donnell. 

Edgar Motor Delivery, Chicago, IIL: 
manufacturing and dealing in automo- 
bile motors, machinery. Capital, $10,000 
Incorporators: James Edgar, BE. A. Zim- 
merman. Abram L. Myers. 

The Hanway Starter Co., Chicago, IIL; 
starting devices for engines. Capital 
$75,000. .Incorporators: John D. Rourke. 
Isadore Goldstein, Robert C. Nicholson. 

Hodgart & Co., Chicago, Ill.: railroad 
supplies. Capital, $15,000. Incorpor- 
ators: M. S. Hodgart, E. Sturtevant, Edna 
M. Conrad. 


The Keeton Motor Co. of Illinois, Chi- 
cago; manufacturing and dealing in au- 


tomobiles, motor cars and accessories. 
Incorporators: L. C. Roberts, K. R. Rob- 
erts, W. C. Spenny. 

Quincy Electric Supply Co., Quincy, 
Ill.; electrical supplies. Capital, $6000. 
Incorporators: F. L. Havemole, Frank J 
Penick, J. M. Winters. 


The Frohmayer Water Meter Co., Port- 


land, Ore.; contrivances related to the 
measurement of water. Incorporators: 
W. F. Prier, Bernard Frohmayer, T. J 
Geisler. 

The Consolidated Iron Works, Han- 
ford, Calif.; gas engines and pumping 
machinery. Capital, $500,000. Incorpor- 
ators: H. Brisco, G. V. Reed, J. O. 
Hickman. 
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GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The canning factory of J. W. Pratt on 
Front St., Farmington, Maine, was de- 
stroyed by fire, Nov. 4. Loss, $4000, 
partly covered by insurance. 

The sawmill owned py the Publishers 
Paper Co. and operated by the Wood- 
stock Lumber Co., Woodstock, N. H., 
was destroyed by fire, Nov. 1. Loss, 
$150,000. 

The West Varnish Co. is building a 
one-story factory, 31x52 ft., on Everett 
Bivd., Everett, Mass. Estimated cost, 
$3000. H. D. Jolle, 50 Bromfield St., Bos- 
ton, is arch. 

The Emerson Mfg. Co. has awarded a 
contract for the construction of an ada- 
dition to its paper mill at Market and 
Parker Sts., Lawrence, Mass. The build- 
ing will be 50x100 ft., one story. 

The contract has been awarded for 
the erection of the new factory for the 
Taylor-Burt Paper Co., at Holyoke, Mass. 
This building will be 87x11l1 ft. Samuel 

Green Co., Springfield, Mass., are 
archs. Noted Nov. 7. 

Samuel F. McIntosh, arch., Providence, 
R. 1, and Southbridge, Mass., has com- 
pleted plans for the construction of an 
addition to the plant of the Litchfield 
Shuttle Co., at Southbridge. The new 
building will be of brick, 60x300 ft., two 
stories and basement. 

The Springfield Rendering Co. has 
awarded contracts for its proposed new 
building in Brightwood, Springfield, 


Mass. The building will be of brick, 
four stories, 47x152 ft. Noted Oct. 3. 
White Bros., White Valley, Mass., are 


removing the old machinery from their 
carding and picking rooms, and will re- 
place it with new equipment. The pres- 
ent equipment includes 64 cards, 4560 
spindles and i28 narrow looms for man- 
ufacturing denims. 

The Standard Woven Fabric Co., 7 
Summer St., Worcester, Mass., is having 
plans made for a new factory, 200 ft. 
long and three stories high. Frost & 
Chamberlain, archs., Slater Bldg., Wor- 
cester, Mass., are in charge of the work. 
Noted Nov. 7. 

The Comstock-Cheney Co. has com- 
pleted plans for the construction of .a 


new dry kiln, of brick and steel, one 
story, 20x50 ft., at Ivoryton, Conn. 
The Brainard & Armstrong Co. has 


awarded a contract for the construction 
of a new weave shed at its silk mill on 
Church St., New London, Conn. The 
building will be of brick, 50x104 ft. 

Plans are being prepared for rebuild- 
ing the plant of the Edward Chappel! 
Co., on Central Wharf, Norwich, Conn., 
destroyed by fire some time ago. A two- 
story brick lumber shed, 50x150 ft., and 
two brick office buildings, will be 
built at present. In the near future a 
coal pocket, 100x200 ft., 28 ft. high, will 
be added. 


The Wolthausen 
begun the erection 


Rough Hat Co. has 
of a brick addition 


to its factory on Rose St., South Nor- 
walk, Conn. The addition will provide 
room for the installation of another 


boiler and the enlargement of the color- 
ing department. 


The mill of the Williamsville Mfg. Co., 
Williamsville, Conn., now owned by the 
Killingly Mfg. Co., Killingly, Conn., is 
being remodeled and will have a two- 
story weave shed addition erected and 
equipped with modern machinery. 

MIDDLE ATLANTIC STATES 

The Alpha Portland Cement Co. con- 
templates the erection of a new large 
kiln to its plant at Alsen, N. Y. 


The Van Brocklin Glove Co., Amster- 
dam, N. Y., formerly located at North- 
ville, has leased the plant on Spring St., 
formerly occupied by Baird Bros., and 
will at once remodel and equip it for 
the manufacture of leather gloves. 


The Binghamton Paving Block Co., Bing- 
hamton, N. Y., has awarded a contract 
at $10,000, for the construction of an ad- 


dition to its plant at Broad Ave. and 
Beaver St. 

The Washburn-Crosby Co., Buffalo. 
N. Y., has had plans completed for ex- 


tensive additions to be made to its flour 
mill plant at the City Ship Canal, to 
cost approximately $300,000. The addi- 
tions will consist of a storage ware- 
house of concrete and steel, having a 


“Vulean Detinning Co., 


AMERICAN MACHINIST 


capacity of 2,000,000 bushels of wheat 
and a working house. 

The Union Mills, Catskill, N. Y., have 
awarded a contract for the erection of a 
two-story addition to the plant at Cats- 
kill, which will be 54x66 ft. 

Fire, Nov. 6, damaged the clothing fac- 
tory of Garcon, Meyer & Co., 84 St. Paul 
St., Rochester, N. Y. Loss, $30,000. 

Fire, Nov. 6, destroyed the factory of 
the Rex Co., manufacturer of lime and 
sulphur solutions for spraying purposes 


in Ridge Road, Rochester, N. Y. Loss, 
$15,000. 

The Fabrikoid Works, West New- 
burgh, N. Y., will erect three additional 
ped buildings at its plant at that 
‘ point. 


Fire, Nov. 9, destroyed the plant of the 
Sewaren, N. J. 


Loss, $100,000. 
William Steele & Sons, 1600 Arch St., 
Philadelphia, Penn., are now receiving 


bids for the construction of a two-story 
factory, 109x250 ft., to be erected at 
Westmoreland and Hancock Sts., for the 
Brown Knitting Co. Noted Oct. 24. 

Fire, Nov. 8, destroyed the carpet yarn 
mill of George W. Davis, Main and Gay 
Sts.. Manayunk, Philadelphia, Penn. 
Loss, $50,000. 

The Fellows-Huber Co., manufacturer 
of silks, Binghamton, N. has had 
plans prepared for the construction of a 


new plant in Stroudsburg, Penn. It will 
be 200x50 ft., of brick. 
The Rittler Box Co., Baltimore, Md., 


soon construct a new four-story 
of brick and mill construction, 
as an addition to its plant on South 
Carolina St. It will be 140x60 ft. 


The Highlandtown Ice Co., Highland- 
town, Md., has awarded a contract for 
the construction of coal and _ boiler 
rooms, two engine rooms, stable, engine 
filter, store rooms, office, tank and stor- 
age rooms, to be located on the present 
lot, 221x125 ft. All will be of brick con- 
eens on concrete base, one story 

gh. 


will 
factory, 


SOUTHERN STATES 


The Mecklenburg Farmers’ Union Fer- 
tilizer Co., Baskerville, Va., has been in- 
corporated with $75,000 capital stock, 
and will establish a fertilizer factory. 

The Paola Cotton Mill, Statesville, 
N. C., manufacturers of cotton goods, 
will erect a 128-ft. addition to its plant. 
New machinery will be required. 


Fire, Nov. 8, destroyed the fertilizer 
plant of Heard Bros., Macon, Ga. Loss, 
$75,000. 

The Williams Wagon Works, Macon, 


Ga., has purchased a site, 100x300 ft., on 
the Houston Road, and will at once erect 
. factory building of concrete construc- 
tion. 


W. E. Aycock, Moultrie, Ga., will erect 
a sawmill of 40,000 ft. capacity, in Thom- 
as County, and is in the market for the 
necessary machinery. 

About $50,000 have been subscribed for 
the purpose of establishing a cotton mill 
at Alachua, Fla. The local Board of 
Trade, and agents of the Seaboard Air 
Line, R.R. Co. are promoting the plan. 

Crenshaw Bros. will erect a cold-stor- 
age plant at Tampa, Fla., for which 
Frederick James, West Tampa, has pre- 
pared plans. 

Ethbridge & Jones, whose cotton com- 
press and gin at Schlater, Miss., were 
recently burned, will rebuild and re- 
equip the plant. Noted Nov. 14. 

Fire, Nov. 3, destroyed the sawmill of 
R. E. Walter, at Smeds Station, Miss. 
Loss, $15,000. . 

S. J. Gianelloni, Longwood Plantation, 
Baton Rouge, La., whose sugar mill was 
recently burned at a loss of $115,000, 
will rebuild and purchase new equip- 
ment. 

The St. Tammany Lumber Co. has been 
organized at Covington, La., with $250,- 
000 capital, and will at once establish a 
mill to handle about 150,000,000 ft. of 
uncut timber, which it controls. C. G. 
and M. M. Hull, J. S. Jones and J. H. 
Cassidy are incorporators. 

The Beare Bros. Ice. Co., Jackson, 
Tenn., has awarded a contract for the 
erection of a $20,000 building, and will 
install equipment costing between $40,- 
000 and $50,000. ’ 

The Davidson, Hicks & Green Co., 
Nashville, Tenn., will erect a sawmill to 
develop its hardwood holdings of 15,000 
acres. 


_its plant. E. 
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Fire, Nov. 9, destroyed the building, 
occupied by the Bourbon Distilling Co., 
Park Gilmore Chemical Co. and Ken- 
tucky Pharmaceutical Co., at 12 East 
Pike St., Covington, Ky. Loss, $100,000. 


The Lexington Mirror Co., Lexington, 
Ky., will erect in that city a plant to 
cost from $15,000 to $20,000. 


Fire, Nov. 9, destroyed the flour mill, 
wheat elevator and two warehouses of 


M. V. Bostarm, at Sharpsburg, Ky. Loss, 
$35,000. ” _ * 
MIDDLE WEST 
The Ohio Cider Vinegar Co., Cincin- 


nati, Ohio, just organized by W. Shapiro 
and J. H. Clarke, will soon erect and 
equip a large vinegar-making plant. 


The Standard Oil Co., at Cleveland, 
Ohio, will erect a large new dry kiln. 


The Union Salt Co., Addison Road, 
Cleveland, Ohio, is building a $3500-ad- 
on. 


The Kay & Ess Paint Co., Dayton, 
Ohio, is erecting a four-story factory. 


The Massillon Comb Co., Massillon, 
Ohio, has been incorporated for $10,000, 
by H. Packard, J. L. Patl, to equip fac- 
tory to make full line of combs. 


The New Albany Veneering Co., New 
Albany, Ind., will equip an addition to 
V. Knight is pres. 


The factory of the Summitville Tile 
Co., Summitville, Ind., was destroyed by 
fire, Nov. 3. Loss, about $50,000. 


Plans and specifications for buildin 
at Terre Haute, Ind., an addition to the 
plant of the Chicago Tie Preserving Co., 
were approved and accepted by J. 4 
Card, Chicago, IIll., pres. of the company. 
The plant is located in the southwest 
part of the city, and has been in opera- 
tion for about nine years in the manu- 
facture of creosote railroad ties. 


Fire, Nov. 10, damaged the plant of 
the Kelsey Wheel Co., at Detroit, Mich 
Loss, $5000. ; 


The Triffensee Mfg. Co., Detroit, Mich., 
has awarded the contract for the erec- 
tion of a two-story factory. Estimated 
cost, $10,000. The company manufac- 
tures wooden specialties. 


» gepeun . civk will 
rick soa actory, 75x130 ft., at 717-2 
West 37th St., Chicago, Ill, and will 
equip with new machinery. 


‘The Jerslid Knitting Co., 
Wis., has awarded contracts 
erection of a large mill. 


build a two-story 


Neenah, 
for the 


WEST OF THE MISSISSIPPI 


The cement plant of the Sioux Cit 
Consens aaron ga . Sioux City, lows. 
was estroye re, Oct. b> 
about $13,000. a 


The contract for the construction of a 
three-story factory for F. A. Patrick & 
Co., Duluth, Minn., makers of knit goods, 
has been awarded. Noted Sept. 19. 


The contract has been awarded for 
the construction of a four-story addi- 
oo — 3 plant of the Fergus Falls 

oolen s Co., Fergus Falls, inn. 
Noted Oct. 31. ” 7 


Fire, Nov. 7, destroyed four buildings 
and a grain elevator of J. M. Black, Le- 
boo, Kan. Loss, $10,000. 


Fire, Nov. 2. destroyed Crogg’s ele- 
vator at Hurley, S. D. 


Fire, Nov. 7, destroyed the canning 
plant of J. G. Clark, near Fromberg, 
Mont. Loss, $10,000. 


The Chicago Firebrick Co., Chicago, 
Ill., contemplates the erection of a plant 
at Fulton, Mo. The estimated cost is 
$500,000. W. J. Gilbert, Chamber of 
Commerce Bldg., Chicago, is mgr. 


Fire, Nov. 6, destroyed the plant of 
the August Thoerner Mfg. Co., 612 South 
Main St., St. Louis, Mo., maker of seal- 
ing wax, etc. Loss, $15,000. 


The Casper Land & Lumber Co., St. 
Louis, Mo., recently incorporated with a 
capital of $20,000, plans to equip a plant 
for the manufacture of lumber, shingles, 
laths and boxes. The incorporators are: 
Harry E. Voss, E. G. Wenige and K. 
Beckers. 


The Winston Button Co., Camden, Ark., 
has been incorporated with a capital of 
$50,000, and will establish a plant for 
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the manufacture of buttons from mussel 
shells. E. V. Winston, W. H. Hall and 
W. B. Elliott are interested. 


Fire, Nov. 8, destroyed the grist and 
feed mill of J. W. Going, Pocahontas, 
Ark. Loss, $4000. 

The Farmers’ Handy Wagon Co., Sag- 
inaw, Mich., plans to erect a silo factory 
at Fort Worth, Tex., to cost approxi- 
mately $50,000. 

S. M. Swenson & Son, 37 Wall St., New 
York, N. Y., and associates, are inter- 
ested in the establishment of a sugar re- 
finery at Freeport, Tex. Plans have 
been prepared for the building. The es- 
timated cost is $2,000,000. 


Armour & Co., Chicago, IL, will erect 
a refrigeration plant and warehouse at 
Muskogee, Okla. The estimated cost is 
$30,000. 

Fire, Nov. 9, destroyed the evaporator 

lant of the Montrose Evaporator Co., 

ontrose, Colo. Loss, $50,000. 


WESTERN STATES 


Fire, Nov. 1, destroyed the sawmill of 
the Athol Lumber Co., Athol, Idaho. 

Fire, Oct. 28, damaged the plant of the 
Harrison Shingle Co., Harrison, Idaho. 
Loss, $2000. 


The Troy Lumber & Mfg. Co., Troy, 
Idaho, has acquired a site at Lewiston, 
Ida., and will erect a plant for the man- 
ufacture of sashs, doors, moldings and 
fruit boxes. 


John W. Dougherty and J. B. Lloyd, 
Prescott, Ariz., are planning for the 
erection of a lime plant at Valley, near 
Prescott. 


The plant of 
Bucoda, Wash., 
stroyed by fire 
will be rebuilt. 
Noted Oct. 31. 


The St. Paul & Tacoma Lumber Co., 
Tacoma, Wash., has taken out a permit 
for the erection of a large planing mill 
to replace the one recently destroyed by 
fire. The structure will be 300x200 ft., 
and will cost about $12,000. 


The plant of the Wenatchee Cold Stor- 


the Mutual Lumber Co., 
which was recently de- 
with a loss of $150,000, 

Martin Foard is pres. 


age & Canning Co., Wenatchee, Wash.. 
which was recently destroyed by fire, 
will be rebuilt. Noted Nov. 


R. Seidler, Wenatchee, Wash., is plan- 
ning the erection of a reinforced-con- 
crete ice plant in Wenatchee, estimated 
to cost $70,000. 


Miller Bros., of the Tompkins Saw- 
mill Co., Corvallis, Ore., have decided to 
erect a large sawmill plant near Cor- 
vallis. 


The Falls City Lumber Co., Falls City, 
Ore., is planning to build a large lumber 
plant at Falls City, to replace the one 
recently destroyed by fire with a loss 
of about $35,000. Noted Sept. 12. 


The Monarch Oil Co., Portland, Ore., 
plans to erect a plant on the Linnton 
Road, to cost approximately $50,000. 
Thomas O. Daly is mgr. 


Fire, Nov. 13, destroyed the plant of 
the California Paper & Board Mills, An- 
tioch, Calif. Loss, $400,000. 


The Colton Fruit Auction Co., Colton, 
Calif., plans to erect a packing house 
and storage plant at Colton, to cost ap- 
proximately $10,000. F. H. Speich, H. R. 
Sutherland and H. H. Greene, Riverside, 
Calif., are interested. 


Fred Tillman, owner of the Standard 
Soap Co., San Francisco, Calif., has ac- 
uired a site at Macy and Lyon Sts., Los 
ngeles, Calif., and will erect a large 
soap factory, estimated to cost $1,000,000. 


The Arrowhead Portland Cement Co., 


Etiwanda, Calif., recently incorporated, 
plans to construct a cement plant at 
Etiwanda. John Moran, William Stew- 


ardson and Melville Sheldon are inter- 
ested. 


Fire, Oct. 27, damagee@ the Purity Olive 
Oil plant, 1744 Albion St., Los Angeles, 
Calif. Loss, $1000. 


The San Pedro Lumber Co., San Pedro, 
near Los Angeles, Calif., has acquired 
grounds at 16th St. and Central Ave., Los 
Angeles, and will establish a large lum- 
ber yard and erect a planing mill. T. L. 
Ely is mer. 


CANADA 


The Major Mfg. Co., Montreal, 


Que., 


manufacturer of paper boxes and wire 
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has awarded the contract for its 


goods, 
new factory on Antoine St. It will be 
four stories, 123x93 ft., costing $45,000. 
Hutchison, Wood & Miller, 50 Royal In- 
surance Bldg., are archs. Noted Sept. 26. 


The Imperial Tobacco Co., Montreal, 
Que., will erect a two-story factory, cost- 
ing $55,000, in St. Antoine St. It will be 
of fireproof construction. 


Fire, Nov. 8, destroyed the sash and 
door factory of Victor St. Andre & Fils, 
Strathmore Ave., Verdun, Que. Loss, 
$30,000. 


The Ideal Brick & Tile Co. will estab- 
lish a plant at Brantford, Ont., costing 
about $50,000. W. H. Fairchild is mer. 


A site of 20 acres has been secured at 
Hamilton, Ont., upon which it is pro- 
posed to establish a porcelain plant, 
costing about $200,000. H. Marsh, Indus- 
trial Comr., City Hall, may be addressed. 


The Tillsonburg Packing Co., Tillson- 
burg, Ont., whose pork factory was re- 
cently burned at a loss of $40,000, will 
rebuild at once. New machinery and 
equipment will be required. John Loudon 


is mgr. Noted Nov. 7. 
The Matthews & Lang Co., Toronto, 
Ont., has awarded a contract for the 


erection of a new packing plant on Simp- 
son St. It will be 2% stories, of rein- 
forced concrete, mill construction, and 
cost about $40,000. E. J. Greenstreet, 32 
Adelaide St., E., Toronto, is arch. 


Fire, Nov. 7, destroyed the elevator of 
the Maple Leaf Milling Co., Perdue, 
Sask. 


The George Weston Co., Toronto, Ont., 
manufacturer of biscuits, is considering 
the establishment of a branch factory 
and warehouse at Regina, Sask. C. J. 
Bodley is gen. mer. 


The New Prague Flouring Mills Co., New 
Prague, Minn., will erect an oat-meal 
mill, costing $100,000, at Calgary, Alta. 
F. A. Bean is pres. 


The British Columbia Lumber Co... New 
Westminster, B. C., is planning to in- 
crease its plant by a $90,000 addition 
and the installation of more machinery. 


The British Columbia Transport Co., 
New Westminster, B. C., has taken over 
the Pitt River brick-making plant, and 
will expend about $15,000 in making im- 
provements and additions. 


Fire, Nov. 1, destroyed the 
Lumber mill, at Proctor, B. C. 


The Atlantic Sugar Refinery Co., Ltd., 
has completed negotiations for the estab- 
lishment of a plant at St. John, N. B., 
and begin construction work in _ the 
early spring. It will cost approximately 
$1,250,000, and have a daily capacity of 
2000 bbl. 


Proctor 








New INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been in- 
corporated to manufacture: 


Odell-Verza Leather Co., Portland, 
Maine; tan, manufacture and deal in 
leather. Capital, $10,000. Incorpora- 
tors: Edgar F. Dupray, Salem, Mass.; 
Geo. F. Gould, Portland, Maine. 


Hugo Schwartz & Co., Ine. Boro. 
Brooklyn, N. Y.; pipes, cigar and cigar- 
ette holders. Capital, $25,000. Incorpor- 
ators: M. Schwartz, J. Seufert, H. 
Schwartz, Brooklyn. 


Boro. 
films. 


The American Travel Film Co., 
Manhattan, N. Y.; motion-picture 
Capital, $50,000. Incorporators: 
S. Ford, Glens Falls, N. Y.; Albert C. 
Pegg, 366 W. 14th St., Jacob Grudberg, 
74 Rivington St., New York. 


Crystal Sterilized Drinking Cup Co., 
Boro. Manhattan, N. Y.; drinking cups. 
Capital, $10,000. Incorporators: W. F. 


Hull, 71 Broadway, New York; Paulding 
Fosdick, Edgar P. Foster, 132 Nassau St., 
New York. 


Faultless Mfg. Co., Boro Manhattan, 
N. Y.; bei springs, metallic dies. 

ital, $10,000. Incorporators: " > 
Lee, 40 Merrimac St., W. H. Fleischman, 
295 Woodward Ave., Percy ,B. Lans- 
downe, 56 Parker Ave., Buffalo, N. Y. 


National Electric Utilities Corporation, 
Boro. Manhattan, N. Y.: clectrical ap- 
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paratus. Capital, $100,000. Incorpor- 
ators: r. B. Wise, Bon ir, New 
Rochelle; Arthur J. Fletcher, 183 Fair- 
mount Ave., Newark, N. J.; George P. 


Barney, 444 St. Nicholas Ave., New York. 


American Kushion Kore Tire Co., Inc., 
Buffalo, N. Y. Capital, $10,000. Incor- 
porators: Karl E. Wilhelm, Christopher 
M. Baldy, Charles H. Taylor, 558 Elli- 
cott Square, Buffalo. 


The Protection Bottle Co., Hunting- 
ton, N. Y.; non-refilling bottles. Cap- 
ital, $509,000. Incorporators: S. Rolfson 
Schmidt, Henry 8S. Brush, Charles H. 
Smith, Huntington. 


The By-Products Chemical Co., Inc., 
Boro. Manhattan, N. Y.; fertilizers, chem- 
icals. Capital, $100,000. Incorporators: 
K. t tare G. Lisk, Jr., O. W. Shinn, New 

rk. 


, 


Yo 


Italian Toscans Co., Inc., Boro. Man- 
hattan, N. Y.; tobacco. Capital, $20,000. 
Incorporators: Antonio d@Marco, Fran- 
cis William Russell, Joseph M. Edelson, 


659 St. Nicholas Ave., New York 

Pac Rite Co., Inc., Boro. Manhattan, 
N. Y.; boxes, forms and appliances. Cap- 
ital, $10,000. Incorporators: Max Roth- 
man, Maurice Davidson, August J. Lund- 
berg, 180 Broadway, New York. 


Schleicher & Sons, Inc., Boro. Manhat- 


tan, N. Y.; organs, musical instruments. 
Capital, $50,000. Incorporators: Samuel 
Ergang, George Schleicher, Jr, Cosmo- 


politan Hotel, New York 


Warner Arms Corporation, Boro. Man- 
hattan, N. Y.; firearms and ammunition. 
Capital, $200,000. Incorporators: F. B. 
Warner, M. J. Warner, Brooklyn; L. 
Mealing, New York City. 

Sidney Novelty Corporation, Sidney, 
Y. Y¥.; novelties. Capital, $100,000. In. 
corporators: H. C. McKenzie, C. E. Cann, 
S. Rockwell, Walton. 


Yonkers Cold Storage & Ice Mfg. Co., 
Inc., Yonkers, N. Y. Capital, $250,000. 
Incorporators: Edgar W. Hazard, Charles 
J. Hackett, Anton Weidmann, 544 Pros- 
pect Place, Brooklyn. 


Central Freezing Co., of Atlantic City, 
Camden, N. J.; ice, cold storage. Cap- 
ital, $30,000. Incorporators: B. E. Hoelrt- 
zel, Philadelphia, Penn.; B. Adams, A. C. 
Kraft, Camden, N. J. 


Wireless Electric Lamp Co., Elizabeth, 
4 electric signs. Capital, $50,000. 
Incorporators: James C. Sharpe, Freder- 
ick P. Hall, Charles A. Trimble. 


Litho Zine Process Co., Newark, N. J.; 
advertising signs. Capital, $25,000. In- 
corporators: Harry H. Picking, Charles 
G. Geyer, Frank E. Ruggles. 


The Mercur Chemical & Trading Co., 
Newark, N. disinfectant for the 
mouthpiece of telephones, chemicals. 
Capital, $50,000. Incorporators: M. S. 
Rosewig, Irvington; J. J. Boedigheimer, 
J. Katz, Brooklyn, N. Y. 


Newark Charcoal Co., 
Newark, N. J.; charcoal. 
Incorporators: A. Decker, 467 Highlana 
Ave., Arlington, N. J.; . Decker, 136 
Johnson Ave., Kearney, N. J.; J. H. 8. 
ans ae 467 Highland Ave., Arlington, 


102 Chapel St., 
Capital, $6000. 


McCollom & Post Co., Paterson, N. J.; 


silk and other textile fabrics. Capital, 
$125,000. Incorporators: 8S. McCollom, 
M. M. McCollom, F. A. Post, Paterson. 

The Van Camp Co., Trenton, N. J.; 
polishing, disinfecting and soap mater- 
ials. Capital, $25,000. Incorporators: 
H. L. Van Camp, I. L. Van Camp, Sophy 
Blamey, Newark. 


Sdible Seed Oils Co., West New York, 
N. J.; oils. Capital, $55,000. Incorpor- 
ators: Robert F. Munro, Joseph G. Gash, 


Justus E. Ralph. 

International Barrel Co., Savannah, 
Ga.; patent barrels. Capital, $100,000. 
Incorporators: W. B. Stillwell, J. F. 
O’Brien, G. P. Walker. 

Cooper Furniture Co., Birmingham, 
Ala.; furniture. Capital, $15,000. Incor- 


porators: James Hood, pres.; Robert A. 
Preston, vice-pres.; George T. McGouley, 
treas.; Sthythe H. Cooper, secy. 


Cordage Mills, Covington, 
Capital, $50,000. 
W. Ransom, Louis 


Ky.; 
Incorpor- 
Lemmon, 


Eagle 
cordage. 
ators: H. 
Cc. L. Chase. 


The Adhesive Products Mfg. Co., Cin- 
cinnati, Ohio; glue, sandpaper and other 
adhesives. Capital, $15,000. Incorpor- 
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ators: J. H. Dabbelt, Amos Winn, Frank 
W. Folz, William H. Wolke, W. Jerome 
Kuertz. 


The Art Electrotype Foundry _ Co., 
Cleveland, Ohio; printing plates of all 
kinds. Capital, $10,000. Incorporators: 
Mathias J. Hinkle, Charles T. McCarthy, 
Frank M. Finucan, Anthony J. Fitz- 
patrick, Clarence M. Hinkel. 


The Exel Plating & Mfg. Co., Cleve- 
land, Ohio; plating of all kinds of metals. 
Capital, $10,000. Incorporators: _- 
Levy, L. J. Kohn, J. F. O'Neill, :E. EB. 
Thomas and J. Sylvester Kohn. 


The Leader Paint & Mfg. Co., Cleve- 
land, Ohio; paints, oils. Capital, $10,000. 
Incorporators: Alex. Klein, Isador M. 
Riegelhaust, Alfred Safran, Albert Pow- 
ell, Rose Fink. 


Automatic Electric Sign Co., Chicago, 
Ill.; electric signs. Capital, $50,000. n- 
corporators: M. N. Franey, Harry P. 
Munns, Albert Miller. 


Hornthal & Co., Chicago, Ill.; caskets 
and undertakers’ supplies. Capital, $100,- 
060. Incorporators: Herman J. Mill- 
hauser, Israel Shrimski, James S. Mc- 
Clellan. . 


The Mollitor Tire Co., Chicago, II1.; 
manufacturing and dealing in automo- 
bile tires. Capital, $100,000. Incorpor- 
ators: Benjamin S. Lippincott, Bion D. 
Towne, William J. Higgins. 


The Continental Piano Co., St. Louis 
Mo., has been incorporated with a capita 
of $200,000 and will equip a plant for the 
manufacture of musical instruments. 
The incorporators are: O. C. Nelson, M. J. 
Gardner and William Heine. 

Winston Button Co., Camden, Ark.;but- 
tons. Capital, $50,000. Incorporators: 
E. V. Winston, vice-pres.; W. H. Hall, 
secy.; W. B. Elliott. 

The Sinalco ottling Co., Helena, Ark., 


plans to establish a bottling works at 

Helena. About $5000 will be expended 

for machinery. G. S. Barnes is mgr. 
St. Francis Box & Lumber Co., St. 


Francis, Ark.; boxes. Capital, $20,000. 
Incorporators: T. S. Marshall, Ella M. 
Marshall, W. Howe. 


Valley Box & Crate Co., San Benito, 


Tex.; boxes and crates. Capital, $2500. 
Incorporators: S. A. Robertson, L. O. 
Bryan, H. E. Agar. 

The Ideal Brick & Tile Co. Ltd., 
Brantford, Ont.; brick, tile and pipe. 
Capital, $60,000. Incorporators: H. J. 


Wallace, Gilbert Brereton, W. H. Fair- 
child, Brantford, Ont. 


Forest Basket Co., Ltd., Forest, Ont.; 
timber, lumber, woodenware. Capital, 
$25,000. Incorporators: T. Maylor, R. F. 
Scott, T. W. Maylor, Forest. 


Capital Roofing & Cornice Co., Ltd., 
Ottawa, Ont.; metal goods and _  con- 
tractors’ supplies. Capital, $40,000. In- 
corporators: Harold Fisher, L. P. Sher- 
wood, J. J. Lyons, Ottawa, Ont. 


Algona Hardwood Flooring Co., Steel- 
ton, Ont.; lumber manufacturing. Cap- 
ital, $40,000. Incorporators: W. Wilks, 
Walter Stringer, Steelton. 


Independent Glue & Gelatine Co., 
Cleveland, Ohio; glue and kindred prod- 
ucts. Capital, $10,000. Incorporators: 
Berton Elliott, Theodore H. Ball, George 
S. Meyers, Aaron Hahn, Edgar A. Hahn. 


The Sixth City Iron Co., Cleveland, 
Ohio; patent flat irons. Capital, $3000. 
Incorporators: B. F. Johnson, William 
Ward, A. H. Daveis, C. A. Chapman, 
James B. Ruhl. 


The Edward R. Kirby Co., Cleveland, 
Ohio; manufacturers’ and mill supplies, 
ital, $10,000. Incorporators: W. J. Patti- 
son, G. M. Gallagher, M. M. MclIngren, 
T. P. Cadle and Richard E. Lee. 


American Pipe Organ Co., Indianap- 
_Olis, Ind. ;organs. Capital, $10,000. In- 
corporators: Frank East, H. Sommers. 


Mississippi Box Co., Cairo, Ill. Capi- 
tal, $50,000. Incorporators: D. A. Pauli, 
Louis C. Lenck, James L. Giesler. 


E. C. Demountable Wheel Co., Chicago, 
Tll. Capital, $2500. Imncorporators: G. A. 
Olson, ictor G. Kropf, Sidney S. Gor- 
ham. 

Penn. Oil Co. of Evanston, Evanston, 
Tll.; oils, lubricants, auto and engine 
supplies. Capital, $2500. Incorporators: 
John M. Maddle, Lewis Ladole, Leo B. 
Davis. 

Federal Shoe Factories, Maisonneuve, 
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Que.; shoes. Capital, $500,000. Incor- 
porators: E. Wilcox, O. P. Dorais and 

P. Dorias. 

Canadian Leather Board Co., Chambly, 
Que. Capital, $50,000. Incorporators: 
H. N.°* Chauvin, A. H. Duff and W. 
Stewart. 

Canadian Porcelain Co., Hamilton, Ont. 
Capital, $300,000. Incorporators: E. D. 
Cahill, J. A. Soule and R. L. Latham. 


BusINEss ITEM 


The Union Mfg. Co., New Britain, 
Conn., has taken over the manufacture 
of the punch, shear and rod cutting ma- 
chine formerly made by P. G. H. Bennett 
& Co., Boston, Mass. 





TRADE CATALOGS 


The Vatudrip Co., 50 Church St., New 
York. Circular. Vatudrip. Liquid anti- 
rust preparation. 

Langelier nite. Co., Providence, R. 1. 
Folder. Motor-driven upright and bench 
drills. ILIlustrated. 


The Platt Iron Works, Dayton, Ohio. 
Bulletin No. 627-A. Centrifugal pumps. 
Illustrated, 56 pages, 6x9 in. 

B. F. Sturtevant Co., Hyde Park, Mass». 
Catalog No. 205. Gasoline electric gen- 
erating sets. Illustrated, 24 pages, 6%x 
9 in. 

Superior Tap Co., Charlestown, N. H. 
Catalog No. 4. Taps, dies, screw plates, 
twist frills, ete. Illustrated, 50 pages, 
5x7 in. 

The Wm. Cramp & Sons’ Ship & En- 
gine Building Co., Philadelphia, Penn. 
Pamphlet. Gear bronzes. Illustrated, 
3%x6 in. 

Niagara Machine & Tool Works, Buf- 
falo, N. Y. Catalog No. 50. Tools and 
machines for sheet metals. Illustrated, 
132 pages, 6x9 in. 

The Nack Fire Brick Co., Cleveland, 
Ohio; bricks and kindred articles. Cap- 
ital, $25,000. Incorporators: C. H. Nack, 
Cc. E. Meinck, P. C. Shea. 


American Engineering Co., Philadel- 
hia, Penn. Pamphlet. Facts concern- 
ing the Operation of Taylor Stokers. 
Illustrated, 46 pages, 6x9 in. 

The Dayton Paper Bottle Co., Dayton, 
Ohio; manufacturing and dealing in, un- 
der letters patent of the United States, 
machines for the making of paper bot- 
tles and other novelties, also manufac- 
turing and dealing in paper bottles and 
novelties. Capital, $75,000. Incorpor- 
ators: C. Crist, W. Giesseman, H. C. Long. 








FORTHCOMING MEETINGS 


The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H. EB. Collins, sec- 
retary, 29 West Thirty-ninth St. New 
York city. 

American Society of Mechanical En- 

ineers. Monthly meeting first Tuesday. 

alvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
rotary. Brown University, Providence, 


New England Foundrymen’s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles. secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. . Philip Frankel. secretary, 310 
New England Building, Cleveland, Ohio. 


Western Society of Engineers, Chi- 
cago, Tll. Regular meeting first Wednes- 





Vol. 37, No. 21 


for evening of each month, excepting 
July and August. Secretary, J. H. 
wenraes, 1785 Monadnock Block, Chicago, 


Philadelphia Foundrymen’s Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
pete. Penn. Howard Evans, secretary, 

ier 45 North, Philadelphia, Penn. 


American Society of maginete Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


WAN T:3 


25 cents per line for each insertion 

““Men and Positions Wanted,"’ 50 cents per 
line under “‘Miscellaneous."" No advertise- 
ments abbreviated. 


Copy should reach us not later than Fri- 
day noon for ensuing week's issue. Answers 
addressed to our care, 505 Pearl St., New York, 
will be forwarded. 

No information given by us regarding any 
advertiser using box number. Original let- 
ters of dations or other papers of 
value should not be inclosed to unknown cor- 
respondents. 

No advertising accepted from any agency, 
association or individual charging a fee for 
“registration,’’ or a commission on wages of 

ful ti s for positions. 
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MeN WANTED 


Canada 


LATHE AND BORING MILL HANDS, 
first class, steady work. Canadian West- 
inghouse Co., Ltd., Hamilton, Ont. 


WITH GROWING Canadian company, 


a young man experienced in uptodate. 


methods of light manufacturing, who 
can devise ways and means of producing 
work in both large and small quantities 
at minimum cost; one who can work to a 
system, and who is enough of an execu- 
tive to get resuits in the shop; excellent 
opportunity for the right man; state age, 
past experience in full, salary expected; 
give references. Box 72, Am. Mach. 


Connecticut 


OPERATOR, first class, on Gridley 
multiple spindle automatics; brass only; 
steady work; best ay to competent 
man. Box 84, Am. Machinist. 

FOREMAN, on general machine shop 
work; permanent position to a satisfac- 
tory man; tool makirg experience desir- 
able; must Pre references; salary about 
$25 per week to start. Box 68, Am. Mach. 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery in 
the line of mill work, wanted by a large 
machine concern; give full particulars 
as to experience and salary expected. 
Box 54, Am. Mach. 


Illinois 


DRAFTSMAN, experienced on hammer 
die work and steel freight car construc- 
tion; advise references, salary expected. 
Box 75, Am. Machinist. 

MACHINERY SALESMAN for Chicago 
territory, man between 25 to 40 years of 
age, having some mechanical knowledge. 

ust have traveled selling machinery. 
wox 34, Am. Mach. 


DESIGNER AND DRAFTSMAN, first- 
class, for hydraulic presses and pumps. 
Good opportunity for advancement. Lo- 
cation northern Illinois. Give experi- 
ence, past employers, salary, etc. Box 
4, Am. Mach. 


MACHINISTS, 40 miles out of Chi- 
cago, good opening for two A-1 all- 
around men with experience on blank- 
ing and forming dies; married men pre- 
ferred; permanent position; give age, 
reference and wages expected. Box 98, 
Am. Machinist. 


Michigan 


DESIGNER AND DRAFTSMAN, a com- 
petent sheet metal tool; state references 
and salary. Apply to The Treland & 
Matthews Mfg. Co., Detroit, Mich. 

LATHE MEN—tTen good Jones & Lam- 
sen and engine lathe men wanted at 
once* day force nine hours: night force 
eight hours. Write, giving full partic- 
ulars, Frost Gear & Machine Co., Jack- 
son, Mich. 
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Missouri 
WORKS SUPERINTENDENT for plant 
employing 400 men; manufacturers of 
Corliss engines and other heavy ma- 
chinery; entire charge of plant will be 
iven competent superintendent. “H. M.,” 
m. Machinist. 


New England States 


PIECE RATE DEMONSTRATORS on 
iathes, grinders, milling machines and 
boring mills; must be first-class oper- 
ators; give experience, age, where em- 
preven and pay desired. Box 100, Am. 

achinist. 

New Hampshire 


EXPERIENCED lathe, planer, shaper, 
bench and floor hands. Apply Sullivan 
Machinery Company, Claremont, N. H. 


New Jersey 
AGENCY PROPOSITION in your own 


territory, handling line of improved 
goods used: by manufacturers of steel 
products. Box 97, Am. Machinist. 


MACHINIST FOREMAN for about 40 
men; tool-room foreman wanted for 
about 20 men; in both cases only first 
class men need apply. Box 55, Am. Mach. 

MECHANICAL ENGINEER wanted to 
take charge of wood-working plant; 
state age, past positions and salary ex- 
pected to start. Box 85, Am. Machinist. 


MACHINISTS accustomed to steam en- 
gine work; also two first class assemb- 


lers; state wages expected and refer- 
ences. Apply, Trenton Engine Co., Tren- 
ton, N. J. 


MACHINISTS—A few high-grade ma- 
chinists and tool makers familiar with 
ig, fixture and gage work, by a concern 
yuilding special machinery; state age, 
where previously employed and wages. 
Box 46, Am. Machinist. . 

YOUNG MAN wanted to enter produc- 
tion end of a*rapidly growing manufac- 
turing business; must have had thorough 
shop training and, preferably, should be 
a college graduate.as well; exceptional 
opportunity is offered for advancement. 
In replying, state fully age, experience, 
education, salary expected, etc. Box 91, 
Am. Machinist. 


DRAFTSMAN AND DESIGNER—A-1 
experienced man on general factory 


work, including building, piping, jig and 
speciai machines; must have initiative 
and executive ability, be able to handle 
men and work up details; some machine 
shop experience is desirable; present and 
future will be attractive to an excep- 
tionally able man; state age, experience 
and salary expected; good references 
necessary; New York district. Bex 90, 
Am. Machinist. 
New York 

TOOL MAKERS AND MACHINISTS. 
Address Box 105, Am. Machinist. 
*“ TOOL MAKERS, several first 
for all night work. Address 
Arms Co., tica, N. Y. 

BABBITT METAL SALESMAN of wide 
experience and acquaintance, especially 
in Detroit territory. Box 86, Am. Mach. 

TOOL MAKERS, on fixtures and dies 


class, 
Savage 


for light interchangeable work; first 
class wages paid to A-1 men; replies 
should state past experience and any 


references. Box 99, Am. Machinist. 

A FIRST CLASS MAN to take charge 
of stock room in a machine shop using 
many small parts; must be thoroughly 
competent to handle wooks and under- 


stand inspection system. Box 93, Am. 
Machinist. 
ENGINEER conversant with power 


press, shear and die construction; only 
applicant capable of laying out and es- 
timating this general class of work need 
apply. Apply, The D. H. Stoll Co., Buf- 
falo, ae 

LARGE AUTOMOBILE manufacturing 
plant has opening for young man who is 
fitted by past experience for handling 
repair orders at the factory; previous 
training, familiarity with electrical and 
automobile supplies, and modern factory 
routine essential. Apply, stating age, 
experience in detail, education, nation- 


ality and salary expected. Box 82, Am. 
Machinist. 
Ohio 
SALESMEN, two or three first class, 


preferably having automatic screw ma- 
chine sales and practical experience. Box 
71, Am. Machinist. 

FOREMAN, capable tool and die mak- 
er, for excellent position in Middle West; 
previous record must accompany appli- 
cation. Box 74, Am. Machinist. 
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DIE MAKERS, also metal workers; 
first-class. Apply, stating age, experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 


SUPERINTENDENT—A man of all- 
around experience in the handling of 
large number of men; prefer a man of 
technical pally y ae | who has had several 
years of practic shop experience; must 
give best referénce as to ability and 
character. Address P. O. Drawer No. 
909, Toledo, Ohio. 

FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 


makers, brass polishers, buffers, finishers, 
millwrights, ammermen and  black- 
smiths, who wish to increase their op- 


portunities, to register with the free em- 
op hy ee department of the National 

etal Trades Association, New England 
Building, Cleveland, Ohio. 


Oklahoma 


AN EXPERIENCED young man for 
planning room in gas engine and oil 
well supply shop; a technical graduate 
preferred. Address, giving experience 
and wages wanted, McEwen Company, 
Tulsa, Okla. 


Pennsylvania 


DIE MAKERS on sheet metal stamp- 
ing dies; oo me positions for first 
class men; state age, references, experi- 
ence and wages wanted. Wolverine Mfg. 
Co., Pittsburgh, Penn. 

INSTRUMENT MAKERS, Brown & 
sharpe and Gridley automatic screw ma- 


chine operators. Address Employment 
Department, Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Penn. 


DRAFTSMEN — Applications solicited 
from men with either ordnance, me- 
chanical-electrical or mechanical-struc- 
tural experience; state fully age, experi- 
and salary expected. 


ence, education 
Box 88, Am. Machinist. 

GOOD MACHINERY DESIGNER AND 
DRAFTSMAN; must be able to do his 


sketch of a 
detail draw- 
references 


and from 
correct 
age, 


own calculating 
machine work out 
ings; state experience, 
and salary expected. 3ox 87, Am. Mach. 

SALESMEN, young men, preferably 
between 23 and 28, with technical train- 
ing and some machine shop experience, 
to enter sales force, six months prelim- 
inary training. In reply state age, edu- 
eation and shop experience. Colonial 
Steel Co., Pittsburgh, Penn. 

CHIEF DRAFTSMAN of good designing 
ability. A first-class man with wide 
experience covering hoisting engines 
and general machinery, boiler and steam 
plants. Prefer a man with college educa- 


tion and of good executive ability. Jood 
salary to a first-class man. In ropyins 
state experience and age, giving full par- 


ticulars. Box 14, Am. Mach. 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 








Positions WANTED 


Connecticut 


FOREMAN BLACKSMITH wants steady 
position; understands all kinds of forg- 
ing and bending machines, hardening of 
all kinds of steels. Box 108, Am. Mach. 


ASSISTANT SUPERINTENDENT, by a 
tool designer of thorough shop experi- 
ence and executive ability; accustomed 
to small interchangeable work and fa- 
miliar with scientific management. Box 
73,. Am. Machinist. 

New Jersey 

SUPERINTENDENT OR GENERAL 
FOREMAN, age 41, now employed as su- 
perintendent of large factory, desires 
change; 15 years executive in uptodate 


factories. Box 83, Am. Machinist. 
ASSISTANT SUPERINTENDENT or 
general foreman for a machine shop; 


practical, all-around mechanic, good ex- 
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ecutive ability with 1 year’s shop ex- 
perience; acting foreman for the last five 
years. Box $4, Am. Machinist. 


New York 


SUPERINTENDENT, nine 
large concern, desires change. 
Am. Machinist. 

GENERAL MANAGER, 35, technical 
education, 7 years with one concern; 
best of references. Box 79, Am. Mach. 


FOREMAN, tool room, inspection, or 
manufacturing; wide experience; sys- 
tematic, producer of results. Box 101, 
Am. Machinist. 


FOREMAN—By a first class me- 
chanic; 12 years’ experience, position as 
fcreman of tool or die room. Box 103, 
Am. Machinist. 

FOREMAN, modern, energetic, execu- 
tive ability, broad experience, toolroom 
and manufacturing; can produce results. 
Box 92, Am. Machinist. 

SUPERINTENDENT of machine shop; 
practical tool and machine experience; 
good executive ability; salary, $40 per 
week. Box 107, Am. Machinist. 

FOURTEEN YEARS on hand turrets, 
seven with present employer, charge 
screw machines, typewriter, register 
work; age 32; married. Box 102, Am. Ma. 


MECHANICAL DRAFTSMAN, ten years’ 
experience, capable of acting as chief, 


years, of 
Box 96, 


desires position with geod, progressive 
concern; New York State preferred. Box 


104, Am. Machinist 

GENERAL MANAGER, 35, college man, 
high class in every respect: good execu- 
tive and mechanical ability; inventor of 


special machinery; exvellent references. 
Box 78, Am. Machinist. 

EFFICIENCY ENGINEER, production, 
costs, sales; forceful, practical man of 
initiative and original ideas, open for 
zood connection. Robert E. Parsons, 


M. E., 681 Coney Island Ave., Brooklyn, 
N. Y 


SUPERINTENDENT OR MECHANIT- 
CAL ENGINEER; 20 years’ experience 
in actual shop work, expert mechanic 


and designer of machinery or eQuipment 
for quantity production; capable of tak- 
ing full charge of mechanical division of 


factory engaged in the interchangeable 
manufacture of a high grade preduct 
I will show you efficiency, not tell you 
about it. Box 95, Am. Machinist. 

Ohio 


ASSISTANT SUPERINTENDENT or 


tool or machine shop foreman, or in 
structor for some technical high school; 
best of reference Box 20, Am. Mach. 
Pennsylvania 
CHIEF DRAFTSMAN or mechanical 
engineer by experienced man. Bex 89, 
Am. Machinist. 


MECHANICAL ENGINEER, 36, mar- 
ried, good designer, experienced in design 
and manufacturing of gas, gasoline and 
eil engines, Diesel engines, gas produc- 
ers, steam engines, general machinery 
and in standardizing of parts, goed sys- 
tematizer, desires responsible and per- 
manent position. Box 106, Am. Mach 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist 

Punch press tools, jigs, fixtures, etc 
Taylor-Shantz Co., Rochester, N. Y 

Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 

Gas-saving brazing forges. Send for 
circulars. J. L. Lucas, Bridgeport, Conn, 

Let us quote you on casting and ma- 
chifiing small brass parts. Box 804, Am, 
Machinist. 

Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 
Box 267, Am. Machinist. 

For Sale, No. O B & 8S auto screw ma- 


chine with full set of tools and attach- 
ments, capacity {” Box 39, Am. Mach. 

For Sale—Nine No. 02D Buffalo down 
draft forges, in good condition; size of 
fire-pan, 24”°x36%"”; price, $200. Bua 
57, Am. Machinist. 

A large hardware factory intends to 
take up the manufacture of bright fin- 
ished washers (or disks). Builders of 


special machines for smooth turning of 
the above are requested to send their 
offers under L. C. 2439 to C. Meyen & Co., 
Tribune Bidg., New York City. 
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Talks With Our Readers 


The 32d Annual Conven- 
tion of the American So- 
ciety of Mechanical Engin- 
eers will be held in New York 


week after next. 


The members of this so- 
ciety know the American 
Machinist as it is today, but 
we wonder how many re- 
alize that the American Ma- 
chinist is practically the 


mother of the society. 


A little history is sometimes 
good for us all. 


In our issue of February 8, 
1880, 
to the 
fessor John E. Sweet (whose 
80th birthday will be cele- 
brated week after next) to a 
number of the leading mechan- 
ics of that day to meet and 
form a national society. 


attention was called 
invitation of Pro- 


This meeting was held on 
Monday, February 16, in 
the office of the American 
Machinist, then at 96 Ful- 
ton St., N. Y., at which time 
the preliminary steps lead- 





ing to the formation of the 
A. S. M. E. were taken. 


Prof. 
Sweet, Charles T. 


Those present were: 
John E. 


Copeland, Charles T. Por- 





By The Sales Manager 


ter, A. L. Holley, Charles 
E. Emery, Prof. W. P. Trow- 
bridge, F. F. Hemenway, 
Samuel S. Webber, William 
H. Hoffman, Alfred R. Wolff, 
Samuel Webber, Henry R. 
Worthington, Frank C. Smith, 
M. N. Forney, A. D. Couch, 
John Fish, C. C. Newton, E. 
D. Leavitt, Jr., C. S. Hines, 
Stephen W. Baldwin, William 
V. Church, Robert Grim- 
shaw, W. H. Odell, Herman 
P. C. Kraus, George A. Bar- 
nard, T. R. Pickering, J. 
S. Coon, Egbert P. Watson, 
and George P. Copeland. 


In addition to these, letters 
of approval were received 
from Charles B. Richards, 
E .H. Parks, J. W. See, 
(Chordal); Ambrose Swasey, 
W.R. Warner, E. H. Robbins, 
John W. Hill, Edgar Penney, 
John H.Cooper, William Kent, 
Frank H. Pond, E. Lyman, 
Charles A. Hague, J.C. Hoad- 
ley, F.G. Woodward, Wm. J. 
Williams, George H. Norman, 
and W. Barnett LeVan. 


Details of the new move- 
were given in our issues of 
March 6, of March 27, of 
April 3, April 
the issue of April 24 nearly 


17, while in 


two pages were devoted to a 
complete account of the fi- 





nal organization meeting held 
at the Stevens Institute, 
Hoboken, N. J., containing 
the rules as adopted and giv- 
ing a very complete account 
of the meeting in the various 
phases. 


Even a casual glance at 
the names of the founders 
of the American Society of 
Mechanical Engineers will 
show many who have been 
directly or indirectly con- 
nected with this publication 
and a similar glance over the 
membership at the present 
day will reveal still other 
prominent members whom we 
are glad to number among 


our contributors and friends. 


It is always a pleasure to 
us to renew old friendships 
and make new ones. 


We extend to the members 
of the A. S. M. E. and all 
our other readers a cordial 
invitation to visit our offices 
and plant at 505 Pearl Street. 


There are things of interest 
to be seen, and possibly things 
worth hearing about in busi- 
ness machinery and methods. 


Only reliable products can be 
continuously advertised. 
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A Large Machine Plant 


The Vulcan Iron Works Co., Denver, 
Colo., builds mining machinery, special 
machines and iron work of every descrip- 
tion. Its plant contains so many features 
of interest that it is impossible to give 
an adequate description of its tools and 
methods in a single article. 

A general view in the machine shop 
is presented in Fig. 1. It shows the prin- 
cipal features of construction, the ar- 


rangement of the machine-tool equipment, 
the traveling crane, jid cranes, etc. An- 
other view along one side of the shop is 


— 


* 
VAs Fagan? ee ae 


_ 





By F. A. Stanley 








Some of the features and equip- 
ment of a Denver establishment 
which builds a great variety of 
machinery, and handles special 
work of all kinds. 
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MACHINE SHOP OF VULCAN IRON WorkKs Co. 


Fic. 2. METHOD OF CARRYING LINE SHAFTING 


‘machines about the shop. 
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in Colorado 


presented in Fig. 2 for the purpose of il- 
lustrating the form of riveted-plate wall 
bracket used throughout the plant. for 
carrying line shafting. These brackets 
are a“home-made product and have 
proved eminently satisfactory. Details 
of censtruction will be gathered from the 
line engraving, Fig. 3. 

Upon referring to this. drawing, it will 
be noticed that the back and platform of 
the bracket are 7-in. channels with %- 
in, tie plates aft the top.and ,-in. di- 
agonals below. The holes in the ‘bracket 
for the hanger bolts are elongated suffi- 
ciently to allow the shafting to be readily 
lined up. 


THE SPECIAL TURNING MACHINE 


There are many home-made tools and 
One of these, 
a double-end turning lathe, is shown in 
Fig. 4. This machine is illustrated in 
operation on the ends of a landing chair 
for a mine cage. This is a forging with 
two arms projecting at right angles to the 
body, and the outer ends of the latter 




















BRACKET FOR LINE 
SHAFTING 


Fic. 3. WALL 


have to be turned to a given diameter for 
a distance of several inches. 

In the illustration, the work is shown 
with a body seized in two capped brackets 
secured to the machine ways, the ends of 
the arms resting as indicated upon the 
front way. The turning operation is ac- 
complished by two hollow mills mounted 
upon the two spindles and fed over the 
work by the traversing motion of the 
spindle heads. 

The machine is driven from a large 
belt pulley at the upper end, which is 
mounted upon a central shaft that extends 
the full length of the bed and is con- 
nected by gearing with the two spindles. 
At the right-hand end of the driving shaft, 
where it projects through the end of the 
bed, is mounted a spur gear, which drives 
the gear train for actuating the feed rod 
at the front of the machine. The rate of 
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Fic. 4. DOUBLE-END TURNING LATHE 


feed may be varied to suit conditions by 
changing the gears at the end of the bed. 

Another operation accomplished on this 
machine is the turning of journals on the 
ends of square shafts used in hoists and 
similar machines. The bed of the ma- 
chine is sufficiently long to allow shafts 
10 to 12 ft. in length to be handled in 
this manner. 


TURNING OuT Pump CASINGS 


An internal forming operation on a cas- 
ing for a Pennington turbine pump, which 


is one of the products of this company, 
is shown in Fig. 5. This casing is about 
19 in. in diameter inside. It has to be 
bored at the front and back to fit other 
parts of the pump, and a chamber of 
seini-circular section is finished by the 
forged forming tool illustrated in the en- 
graving. 

The form of the impellers used in this 
pump, the external appearance of the 
casing, and. the internal construction and 
method of erecting the entire apparatus 
will be seen in Figs. 6, 7 and 8. The 
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Fic. 5. MACHINING INTERIOR OF CASING 


pump is used for irrigation purposes and 
is specially adapted for working in deep 
wells. It is made as a single-stage or a 
multiple-stage pump and is shown in its 
four-stage form in Figs. 6 and 7. It has 
a lift of 60 ft. for each stage, and, there- 
fore, in the four-stage construction il- 
lustrated can pump water from a depth 
of 240 ft. below the surface of the earth. 

The rated capacity of the pump in Fig. 
7, with 23-in. casing and 18-in, impellers, 
is 2500 gal. per minute. 
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IMPELLERS OF FOUR-STAGE TUR- 
BINE PUMP 


Fic. 6. 


Fic. 7. A FourR-STAGE TURBINE 
PuMP 


Fic. 8. SECTION THROUGH PUMP AND 
WeELL CASING 
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Fic. 9. A HANDY PREss 


How THE Pump Is INSTALLED 


In installing this type of pump, the 
well is drilled to the necessary depth by 
a rotary process, the casing and strainer 
inserted, and a steel pit, of a diameter 











Fic. 11. Drop HAMMER WITH BUCKET 


Dies IN PLACE 


Fic. 10. 


depending on the size of the pump, sunk 
to such a depth that the pump will be 
submerged while the full quantity of 
water is being taken from the well. 

The pit, as seen in Fig. 8, is a heavy 
sheet-steel casing, in which the pump 
is suspended by means of the discharge 
pipe. The latter is heavy well casing and 
carries inside a drive shaft connecting the 
pump proper to the pump head above 
the surface. The weight of the rump im- 
pellers and shafting is taken upon a ball 
thrust bearing while rotating, and a posi- 
tive oiling system supplies lubricant un- 
der pressure. 

The shafting is kept in vertical align- 
ment by steady bearings located at fre- 
quent intervals in a 3-in. heavy-gage 
pipe. This pipe is supported in concen- 
tric position in the large discharge pipe 
dy .closely spaced spiders. These are 





HOME-MADE BULLDOZER 


not shown in Fig. 8, owing to the fact 
that only a short connection to the pump 
is represented in this view. 

In operation the water started by the 
vanes in the lower impellers is swept with 
a helical motion around the spherical 
chamber and passes freely up to the im- 
pellers in the next pump, or directly to 
the discharge pipe if the pump is single- 
stage. In order to produce as smooth 
a chamber as feasible in the pump cas- 
ing, the interior of the casting is first 
roughed out with a boring tool with the 
work held in the lathe chuck, as in Fig. 
5, and after the chamber is thus cut out 
approximately to contour, the forming 
tool, Fig. 5, is inserted in the tool post 
and the chamber finished closely to di- 
ameter, and to the exact form required. 
It will be noted that such operations 
should result in the desired smooth finish, 














Fic. 12. Drop HAMMER Digs For BUCKET PLATES AND SOME OF THE Work 
PERFORMED WITH THE Digs 








882 


HYDRAULIC PRESS 


The press illustrated in Fig. 9 is found 
convenient for pressing arbors into and 
out of work and for forcing various parts 
together for snug fits. This press has a 
maximum height between base and cross- 
rail of about 8 ft., and the distance under 
the suspended hydraulic jack is about 6 
ft. The weight of the crossrail and jack 
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form the supports for a raising device 
for irrigation gates. They are bent up 
from steel channels by means of cast-iron 
die blocks, which are attached to the jaws 
of the bulldozer in the manner indicated. 
The steam drop hammer, in Fig. 11, is 
shown set up for bending plates for mine 
buckets. These buckets are made in vari- 
ous sizes and with four or five plates to 
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15. 


is taken by a chain hoist, and adjustment 
is readily made to adapt the press to 
the' desired height of opening. 


Two HOME-MADE TOOLS 


Figs. 10 and 11 illustrate two more ma- 
chines made by this company for its own 
work, the first being a heavy bulldozer 
and the second a steam drop hammer. 

The bulldozer, Fig. 10, is a powerfully 
geared machine, having a stroke of about 
2 ft. and being capable of forming work 
up to 5 or 6 ft. in length. The A-shaped 
frames shown at the side of the machine 


13. A Lonc Stock RAcK 


Fic. 





CYLINDER GATE FOR IRRIGATION CANAL 


each bucket. The plates will average 
from 2 to 3 ft. in length, the material 
ranging from to \% in. in thickness, 
according to the size of the bucket. A 
group of plates ready for riveting to- 
gether, a completed bucket, and several 
sets of dies for the drop hammer are 
represented in Fig. 12. 

In forming up these plates in the dies, 
the blank is heated in the furnace shown 
at the side of the drop hammer to a low 
red, to enable it to be shaped easily and 
without strain in the drop dies. The dies 
themselves are of cast iron, and the up- 
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per member is cored from the back, as 
seen in Fig. 12. 


A Stock RACK AND A SHEAR 


A complete rack for black stock of all 
sizes and sections, which is so arranged 
and classified that any desired material 
may be located immediately, is shown in 
Fig. 13. 








ey XX 


i . ” 
"J Turned bolts 
in reamed holes 

















Fic. 16. SECTION OF GATE RING AND SEAT 


An extension of the shed housing this 
stock rack is equipped with still another 
machine, built on the premises. This is 
shown in Fig. 14. It is a bar and angle 
shear, with motor drive, cut gearing, 
counterbalanced slides, safety clutch, 
etc. This shear cuts angles up to 6 in., 
bar stock 2 in. in diameter, and rectangu- 
lar sections up to 8x! in, 


A LARGE IRRIGATION GATE 


In order to give some idea of the spe- 
cial work handled by this company, ref- 
erence is made to Fig. 15, which illus- 
trates a circular gate made for the United 
States Government for an irrigation pro- 
ject, at Carlsbad N. M. Two of these 
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gates were made to be placed side by side 
in the Pecos River bed, to control the 
flow of water from the canal to the river. 

The gates were built up in the form of 
cylinders 21 ft. in diameter by 8 ft. in 
height. The shell was of %-in. boiler 
plate with a steel ring at the bottom 7% 
in. thick by 3% in. wide. Each shell 
was made in three sections, and when 
erected was placed on a circular seat of 
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driven by gears on three shafts, which 
radiate from the center of the overhead 
structure, from which point they are 
driven by a single motor. 

These screws are 23 in. in diameter, 
'4-in. lead, Acme form of thread. The 
gate is counterbalanced and little power 
is actually required to operate it. The 
elevating nuts on the screws rest on ball 
races 6% in. in diameter, and telescopic 
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had such a man, who, nominally, was 
the secretary; in reality he had very 
considerable powers delegated to him by 
the directorate. His clerical abilities 
were of a high order, but his troubles 
arose from ignorance of the limitations of 
his knowledge. 

One day, a recently purchased parcel 
of plates failed to flange properly. The 
works chemist, after an analysis, reported 











18. 


THE BASE RING IN POSITION 
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Fic. 19. THE GATE AND THE DAM 


cast iron, also built up in sections, and 
embedded in a concrete pier. 

The lower.edge of the cylinder, with the 
heavy bottom strip and the seat for it to 
rest upon, are shown in section in Fig. 16. 
Fig. 17 shows three sections of one of 
the gates ready for erecting. Fig. 18 
shows the base ring built up for the gate 
to rest upon. Fig. 19 shows one of the 
circular gates in position at the dam; and 
Fig. 20 the gate completely erected. 

Upon referring to the different views, it 
will be seen that the cylindrical shell 
when erected was well braced in every 
direction. Three vertical guides are provided 
to travel along perpendicular steel rails 
embedded in the concrete uprights shown 
in Fig. 20, to maintain a truly vertical 
position for the gate at all points in its 
travel. The elevating apparatus consists 
of three fixed screws with bronze nuts, 


pipe incloses nut and screw to protect tbe 
thread from dirt and weather. In addi- 
tion to the power elevating apparatus, 
rrovision is made to operate the gate by 
hand, if necessary. 

It will be understood, of course, that 
the heavy ring sections riveted to the 
bottom of the cylinder were planed per- 
fectly true, and that the corresponding 
seat for the gate to rest upon was also 
accurately planed, the whole being 
erected properly to form a _ water-tight 
joint when the gate rests upon the base 
ring. 








A Nontechnical Boss 
By A. L. HAAs 


The nontechnical man in an engineer- 
ing business is usually a difficult and 
sometimes amusing proposition. One firm 











COMPLETED STRUCTURI 


Fic. 20. THE 
that their phosphorus content was high. 
The plate firm denied liability and re- 
fused to replace. To get out of the diffi- 
culty the services of an independent 
chemist were engaged and he confirmed 
the analysis of the works chemist. 

Our friend, the secretary, telephoned 
for a representative of the steel firm to 
call, and later one of its directors ap- 
peared. Naturally, he quietly disparaged 
the trouble and nearly talked our friend 
over. The foreman and chemist were 
sent for, and in the presence of the visitor 
they were closely questioned. 

Finally, having heard both sides, he 
summed up thus: “It seems to me that 
the trouble all revolves about this ques- 
tion of phosphorus.” The auditors 
agreed. “Well, Mr. X,” turning to the 
representative of the steel firm, “what 
made you put the d——— stuff in?” 
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American Shop Practice of the Fiat 


Previous articles obtained at the Fiat 
factory, Poughkeepsie, N. Y., described 
features of the cylinder, piston, piston 
ring and rear axle housing work, and 
in this article some of the grinding, tur- 
ret lathe and milling work, as applied 
to other parts, will be described. 


GRINDING CAMS 


The cams on the valve-operating cam- 
shaft are ground on a regular Norton 
cam grinder fitted with master cams, but 


a special automatic cross-feeding de- 
vice has been fitted to the machine, 
which feeds the grinding wheel 


straight in and does away with the ne- 
cessity of the traverse movement. The 


feeding of a grinding wheel of sufficient 
width onto the work without traversing, 


By Ethan Viall 


a 








A special cam grinding feed fix- 

ture used on a standard grinder. 

Boring universal joints and bear- 
ing bushings, and operations in 
grooving bearings. Two inter- 
esting continuous milling fix- 
tures. Slotting taper holes; fit- 
ting timing gears; testing springs. 














UNIVERSAL JOINT WoRK 


The universal joints used on the drive 
shafts first have the forks drilled, faced 
and reamed in a special fixture. These 
holes are then used to locate the pieces 








BoRING BRONZE BEARINGS 

As a rule, it ts difficult to machine 
babbitt or bronze split bearing bushings, 
without springing them. The method of 
holding bronze crankshaft bearings while 
boring and reaming is shown in Fig. 4. 

The parts of the bearings are first 
milled on the flats where they come to- 
gether. Half of the bearing is cast with 
two small lugs on each side, which are 
used to locate it on the blocks A and B. 
The plates C and D are used to clamp 
the lugs down. The sliding V-block E, 
is used to center the piece, but not to 
clamp it. The other half F, of the bear- 
ing, is clamped against its mate by 
means of setscrews which press against 
the flanges, care being taken not to 
spring the casting. 
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saves a great deal of time and is becom- 
ing more general every year for certain 
classes of work. 

The device is operated by the move- 
ment of the wheel carriage, as it is given 
its motion by the master cams. A post 
A, Fig. 2, is screwed to the wheel car- 
riage slide; this post is connected to the 
lever B by the connecting rod C. The 
lever B is keyed to the end of the splined 
shaft D, on which the feathered lever E 
is placed. A connecting rod joins this 
lever to another lever on the same short 
shaft with the cam lever F. 

The movement of the wheel carriage 
back and forth, as the cam is being 
ground, causes the levers to rock and the 
plunger G is forced down at each stroke, 
causing the feed wheel on the crossfeed 
screw to turn slightly and feed the 
grinding wheel onto the work. The spring 
which forces the feed plunger G upward 
is shown at H. 

A view of the device from another 
angle is presented in Fig. 1. The levers 
A and B are here shown in a rather pe- 
culiar position for the feeding movement, 
but this is done to allow for the drop- 
ping back of the wheel carriage, as the 
position of the wheel and the cam being 
ground at C, show that this is the ex- 
treme forward movement. 


ANOTHER VIEW OF FEEDING ATTACHMENT 











Fic. 3. FIXTURE FOR HOLDING UNIVERSAL JOINTS 


in the faceplate fixture of the Pratt & 
Whitney turntable lathe, shown in Fig. 3. 
In this fixture the pins A and B enter 
the holes from both sides, and are lock- 
ed by the thumb-screws C and D. A 
slotted wedge-block E is next inserted 
between the forks of the piece and the 
fixture, and holds the work solidly. The 
work is then drilled, the outside is 
roughed off, pilot-reamed and finished, 
leaving it in the final condition as 
shown at F. 


The boring is done with the bar G, 
which is piloted by a steel bushing in 
the spindle. Two boring cuts are taken, 
a roughing and a finishing cut, after 
which the bearing is reamed with the 
piloted reamer shown at A, Fig. 5. In 
this view the two halves of a bearing are 
shown at B and C, the lugs mentioned 
being plainly shown at D. 

Oil grooves in the bearings are cut in 
the Garvin machine shown in Fig. 6, 
which was designed especially for this 
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Fic. 4. BoriING FIXTURE FOR BEARING BUSHINGS 


class of work. It will cut‘either straight 
or spiral grooves, though the Fiat com- 
pany uses the type of grooving shown 
at A. 


CONTINUOUS MILLING FIXTURES 


Spring shackle forgings are drilled and 
reamed through the body, milled between 
the fork ends, and then the outside of the 
forks and ends of the body are milled 





in the continuous milling fixture shown 
in Fig. 8, which is used on a Cincinnati 
vertical, miller. 

The fixture consists of two main parts, 
the base A, which bolts to the miller 
table, and the flanged center piece B. 
The shackles are placed on the fixture by 
slipping the forks onto the flange of the 
center piece, pins like C being let, into 
the flange to locate the forks. Hard- 




















Fic. 6. OIL-GROOVING MACHINE 





Fic. 5. FIXTURE WITH BEARING REMOVED 


ened plugs like D, are next run down 
through the body holes of the shackles 
into holes in the base. These plugs are 
slotted, as shown at E, for a key F, so 
that they may be pushed below the sur- 
face to be milled and yet be easily re- 
moved. 

The slotted wedge-clamps G are placed 
on studs between the shackles and tight- 
ened by screwing on the stud nuts. After 
these clamps have been tightened, the 
spring-backed plugs H are released, and 
as soon as they butt against the under- 
side of the shackles they are locked by 
tightening the screws /. 

After the shackles have been milled 
on one side they are turned over and the 
opposite side milled, the operation, of 
course, being continuous, as the operator 
removes the milled pieces and inserts 
others while the table is revolving. 


MILLING BRAKE-ROD FORKS 


The same base is used to hold another 
center piece as shown in Fig. 7. This 
center piece is made to hold brake-rod 
forks while milling the outsides and the 
slots to size. The shape of the forks, 
two of which are shown at A, gives them 





Fic. 7. 


BRAKE-FORK MILLING FIXTURE 











Fic. 8. SPRING-SHACKLE MILLING FIXTURE 
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Fic. 9. CLUTCH-DRUM MILLING HEAD AND FIXTURE 


a tendency to wedge in between the pro- 
jections B on the center pieces, as the 
cut progresses, so that only a small set- 
screw is needed to lock the stem. A 
gang of three mills is used in the vertical 
spindle of the miller and the three cuts 
are finished at once in a _ continuous 
operation as before. 


MILLING SLOTS IN CLUTCH DRUMS 


The Fiat company uses a friction disk 
clutch on its automobiles. The fixture 
and special milling head used for milling 
slots in the outer disk drums are shown 


Fic 


ture at B, while two of the disks are 
shown at C. 

The drum-holding fixture has an inner 
sleeve to which the drum is bolted, and 
the different slotting positions are ob- 
tained by means of the pin D, which en- 
gages properly spaced bushed holes in 
the inner sleeve. 

The milling head E is bolted to the 
vertical head, with the taper shank F 
in the spindle socket. A chain of three 
gears connects the drive spindle with 
the cutter spindle at G in the lower end 
of which a small end mill is carried. By 





in Fig. 9. One of the unslotted drums is_ placing the fixture crosswise and the cut- 
shown at A, and a slotted one in the fix- ter head parallel with the table, the 
Am. MacHINIST 
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GEAR-SETTING APPARATUS 








Fic. 12. TESTING VALVE SPRINGS 








. 10. TAPER-HOLE CUTTING FIXTURE 


cuts may be made by the use of the 
regular table feed. 


CUTTING TAPER HOLES ON KEYSEATER 


Square tapered holes are finished on ? 
Baker keyseater fitted as shown in Fig. 
10. The base disk A is made thinner on 
one side to correspond to the taper to 
be cut. This base is clamped solidly to 
the keyseater table and has a _ center 
piece B set down into it, which is held by 
the two clamps C and D. 

This arrangement makes it necessary 
only to index the center piece the proper 
amount for the cuts, as the slope of the 
base takes care of the taper. In the 
piece E, shown in place, the size of the 
hole cut is gaged by means of the plug 
F which is inserted from above as the 
hole is cut with the flare upward. 


FITTING GEARS 


The bearings for the camshafts are 
scraped in so as to make the timing gears 
mesh properly and run smoothly, by 
means of dummy shafts and disks turned 
to the size of the proper pitch diameter 
of the gears. 

Two of the timing gears are shown at 
A and B, Fig. 11, and the contact disks at 








Fic. 13. CHUCK-KEY HOLDER 
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C and D. By using these disks, all that 
is necessary is to scrape the bearings till 
the peripheries of the disks run in free 
contact. 


TESTING VALVE SPRINGS 


Valve springs are tested, to see 
whether they have the proper tension, 
by means of the weighing apparatus 
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shown in Fig. 12. The spring A, to be 
tested, is set on a certain spot on the 
scale platform and then the lever B 
is pressed down on it till it reaches the 
bottom of the slot in the guide C. The 
amount of pressure is then read on the 
scale beam in pounds. A table of pres- 
sures shows the operator whether the 
spring tested is within the limits. 


887 


One of the little shop kinks used to 
prevent the loss of chuck keys is shown 
in Fig. 13. A piece of tubing A is placed 
over the key body, between the pinion 
and handle. A loop B is brazed to this 
sleeve to which a chain is fastened hold- 
ing the key fast to the drilling machire. 
The use of the sleeve allows the key 
to turn freely without kinking the chain. 
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Table 


The problem of designing cone pulleys 
to work with open belts, has been given 
probably as much attention by mechanical 
engineers as any other single subject. A 
good reason for this extended work lies 
in this fact: To run a set of cone pul- 
leys with the same belt, without intro- 
ducing too great an initial strain when 
the belt is running on one pair, or to al- 
low an excessive percentage of slip when 
the belt is shifted to one of the other 
pairs, requires a considerable degree of 
accuracy in the proportioning of the sev- 
eral pulley diameters to meet these con- 
ditions and at the same time to give the 
proper ratio of speeds. 

On account of the vast amount of 
trouble encountered numerous formulas 
and graphical methods for proportioning 
cone pulleys have been developed, all 
based on the same mathematical princi- 
ples and differing in most cases only by 
the approximations made to eliminate 
one of the two unknown quantities, that 
the problem may be solved by a single 
equation. 

The common formulas in use are suf- 
ficiently aecurate, except in special cases, 
namely, where the shaft centers are very 
close together or when it is desired to find 
suitable steps for a new cone to be belted 
to one already installed. In the latter 
case use can be made of the tables pub- 
lished by Prof. J. F. Klein, in the AMErI- 
CAN MACHINIST of Oct. 22, 1881. 

However, even the simplest formula for 
the design of cone pulleys is cumber- 
some, and the busy engineer who is called 
upon occasionally for such a design en- 
counters a considerable task. With the 
above facts in mind and at the suggestion 
of William H. Harris, chief draftsman 
of the American Blower Co., Detroit, 
Mich., it was undertaken to construct a 
table that anyone could use without be- 
ing obliged to labor through all the math- 
ematics bearing on this subject. 

The formula for calculating the pulley 
diameters, 





Fi—F; 
2me 
was taken from Schwamb & Merrill’s 
“Elements of Mechanism,” the demon- 
stration of which can be found on page 
43 of that book. The only original fea- 
ture of the table is its arrangement, which 
permits a tabulation of cone pulleys, and 
ratio of speeds, extending over a range 
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By J..H. O’Brien 





Even the simplest formulas for 
cone pulley diameters are com- 
plex and require considerable 
work in their use. Recognizing 
this fact, this table was prepared 
to give,directly,cone pulley diam- 
eters for open belts for a wide 
range of conditions. 














sufficiently wide to include steps within 
practical working limits and at the same 
time comparatively compact in form. 

The pulley diameters as given in the 
table are worked out on a basis of 10- 
ft. centers for shafts. As this distance de- 
pends on the nature of the installation, 
and since the sum of the diameters for 
given ratios of speed must vary as the 
distance between the centers change, in 
order to run the same belt on all steps, 
a correction is made for the diameters by 
use of the quantity K, found listed above 
any pair of pulleys. 

To use K it must be changed in propor- 
tion to the difference between the dis- 
tance the pulleys are to work at and the 
arbitrary distance 10 ft. If the distance 
between shaft centers is increased the 
constant is decreased in the same propor- 
tion that 10 holds to the distance to be 
used. The reverse is true if the distance 
between the shaft centers is to be made 
less than 10 feet. 

It is clear that for a given distance be- 
tween shaft centers and for equal sums 
of diameters the shortest belt can be used 
when the diameters of the pair of pulleys 
are the same, since the belt runs in par- 


allel lines from one pulley to the other. . 


For the above reason the sum of the 
diameters on a cone must decrease as the 
pairs recede from the middle and equal 
pulleys in order that the belt will fit all 
steps. Consequently, whatever the value 
of this quantity K may be, it must be sub- 
tracted from the sum of the two equal 
diameters of the cone from which the pul- 
leys are taken. In other words, the more 
unequal the steps the less their sum. 

The value obtained in such a case will 
be the sum of the two diameters of the 
pair, which value when multiplied by the 
constant Ke found in the first row of fig- 
ures extending across the top of the pul- 


for Cone Pulley Diameters 


ley table, will give the diameter of the 
larger pulley of the pair. The difference 
then, gives the diameter of the smaller 
pulley. This constant is the percentage 
speed of the larger pulley, as compared 
to the sum of the speeds of the pair, and 
since the diameters bear the same ratio 
as the speeds this constant is also the 
percentage diameter of the larger pulley 
to the sum of the pair. The constant Ke 
is correct for any pair of pulleys, which 
are to bear the same ratio of speed cor- 
responding to the ratio from which this 
constant is obtained. It holds good for 
any sum of diameters on any cone below 
it in the same column. 

In the speed table the speeds of the 
driver change in steps of 10 r.p.m. As 
the ratios become high the driven speeds 
from step to step increase at such a rate 
that in this part of the table it will some- 
times happen that the exact speed or one 
near enough cannot be found. In such 
an event it would be necessary to inter- 
polate between the two diameters corres- 
ponding to the two nearest speeds. This 
could introduce no error since the speeds 
and diameters both change by equal steps, 
also the change in diameter for each step 
on the cone is very small in the high ra- 
tios of diameters. 


THE TABLE 


The table lists 11 speed cones with the 
sum of the initial diameters varying from 
90 to 8. 

The same length belt will run on any 
pair of pulleys on the same cone. 

The ratios of the diameters of the pul- 
leys are worked out on a basis: of 50 
r.p.m. of the driver, giving driven speed 
up to 730 r.p.m. The axes of the shafts 
are 1 ft. apart. 

The speed section at top gives the 
ratios of speed of driven pulley to driver, 
for driving shafts carying from 50 to 900 
r.p.m. and vice versa. 

The formula used to calculate the di- 
ameters of equal steps on the speed cone 


is: 

Nr—WN 2 
( \ Ree Ea) 
ple ee ee eS 

Ex = Ea+ Fi —— > 

This formula was used to obtain the 
trial diameters. These trial diameters are 
substituted in the exact formula 
Fi — F? 


Ex = Ea + ‘2rC 
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Where 
Ex = Sum of diameters sought = 
D+ 4d; 
Ea = Sum of diameters selected; — 
Fa = Difference of diameters se- 


lected ; 
Fx — Difference of diameters sought; 
= R.p.m. of driver; 
Nz = R.p.m. of driven; 
C = Distance between axes of shafts 
in inches. 

To change from one distance C = 10 
ft. between axes of another distance C, 
select the size of pulleys from the table 
to give the required range of speed. 

Then solve for the exact diameters by 
the formulas 


ee ad ~Cc 
Ex Ee —K C. 
D=EzKC 
d—Ex—D 
Here, 
Ex = Sum of diameters sought = 
D+d; 
Ee = Sum of equal diameters in first 
left hand column of the cone 
table; 


K = The number in the square above 
the pair selected; 
Ke = Constant in the same column 
at the top of the table = 
Nye 
Ne+N 
The factor K is obtained by substitut- 
ing in the formula 








Nx —WN .. \?2 
_,_ (Neen) 
2rC 
Substitute this result in the formula 
Fi — F? 
2C4r 


which gives the exact value of K. 


EXAMPLE TO ILLUSTRATE SOLUTION OF 


FORMULA 
Let 
Ee = 24 in., D = 12 in; 
d =e {2 in., Fa = O; 
e = 10 ft., N = 180 r.p.m.; 
Nx = 1440 r.p.m.; 


z—-N 





Ez = Eq + F: —( ¥ 


E; y 





z+N 
2cr 
( 1440 180 x 24). 
( 4 
ax 24 + 0 ~ 1440 180 
aX 130 3.14 
= 24 + (— 0.46) 
= 23.54 in 
, Nr 
D E z 4V7 
XN Ww 
ee Trial 
1440 + 180 diameters 
20.92 in. 
d = 23.54 — 20.92 = 2.62 in. 
: Fi — F? 
Er E. " 4 
; 1+ 2cr 
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0 — (18.3)? 
2 X 120 X 3.14 
= 24+ (— 0.44) 
== 23.56 ta. 
pee 
Nzt+N 
az 1440 as 
1440 + 180 

- 20.94in., exact diam. 
@ ==.23.36 20.94 
= 2.62 in., exact diam. 

Below are given examples to illus- 
trate the use of the table. This is very 
simple and should become sufficiently 
clear by a single reading, so that it can 
be used for the design of cone pulleys. 


= 24+ 





D= Ez X 


aon 25.56 M~ 


EXAMPLE TO ILLUSTRATE USE OF TABLE 


Example 1: Find a set of three step pul- 
leys, to give speeds of 1020, 1410 and 
1980 r.p.m., with the driver running at 
150 r.p.m., and the largest pulley on the 
driven shaft 5 in. in diameter. From the 
speed table find 150 r.p.m. in the first ver- 
tical left-hand column, follow this row 
horizontally to the right until the speed 
1020 is reached. Drop vertically in this 
column to the cone having the smallest 
pulley of the pair equal to 5 in. (fifth 
cone in this case), which gives the pair 
sought, 33.9 and 5 inches. 

Similarly for the other pair, proceed 
from 150 r.p.m. horizontally to the right 
until the next required speed, 1410, is 
reached, again drop vertically to the fifth 
cone, the pair of pulleys being 35 and 
3.71 in. in diameter. In like manner any 
number of pairs may be selected from this 
same cone to give any required ratio of 
speed and maintain the same length of 
belt. 

Example 2: This is a case where the 
driven speed is to be decreased. Let us 
assume that the driver is running at 
896 r.p.m., and speeds of 160, 320 and 
560 are required, and let the largest 
pulley on the driver be 25 in. Find 160 in 
the first vertical left-hand column, follow 
horizontally until 696 is reached, drop 
vertically to the pair of pulleys, the 
larger of which is 25 in. The sixth cone 
in this instance gives the pair 25- and 
4.45-in. diameters. For the next pair find 
320, in the left-hand vertical column, pro- 
ceed as before to 986, and finally drop to 
the same cone (sixth) as the first pair 
was selected from, giving the diameters 
21.9 and 7.84 in. The other pair of di- 
ameters, 18.4 and 11.54 in., are found in 
like manner. 

Example 3: This shows how to change 
from the standard 10-ft. centers to any 
other center, say, 15 ft., taking data from 
the first pair of Example 2. Use the for- 
mula: 

a 
K roa 


1 


Ex = Ey 


Ex = Sum of diameters sought; 
Ee = Sum of equal diameters in 
cone selected = 30; 
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K = 0.55; 

Ke = 0.848; 

Cc =; 

C, = 15. 

Substituting 

Er = 30— 0.55 x #8; 
= 29.63; 

D = Ex X Ke; 

D = 29.63 x 0.848; 
= 25.13 ia.; 

d = 29.63 — 25.13; 
= 4.5 in. 


Thus by a simple calculation the diame- 
ters given in the table can be changed 
to suit any distance of shaft centers other 
than 10 ft. As a check on the accuracy 
of the tabulated results, take the two ex- 
treme ratios on cone No. 4, equal diam- 
eters 25 in. Ratio = 1, unequal diameters 
44.65 and 3.06 in. Ratio = 14.59 and 
solve for the length of the belt by the for- 
mula: 

TT 


L=: 


F? 
gE +26 +7 


L,=5 X 50+ 240+0 


= 318.5 in. 
for equal cone diameters. 
wT rs (14.59)? 
X 47.7 — —_- 
> 771+ 240+ 480 
= 318.56 tn. 


for cone diameters in ratio 1 to 14.59. 
This shows 0.0188 of 1 per cent. differ- 
ence for these extreme ratios. 


L,= 





Backing Off a Cutter on 
a Bench Lathe 


By B. EDMUND 


The engraving shows a method of back- 
ing off in a bench lathe. We had sev- 
eral small cutters to be backed off but 
did not have a lathe with a relieving ar- 
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rangement. We therefore solved the prob- 
lem as shown. 

The cutter had a coarse pitch, from 6 
to 8 teeth, % in. diameter. It was screwed 
upon the larger faceplate of the bench 
lathe with the outer tooth a little beyond 
the edge of the plate. The index pin 
was located to suit the clearance desired. 
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Dies for Whiplash Regulator Springs 


The engravings show the details of a 
whiplash regulator spring die. The blank 
shown in Fig. 1 is of tool steel, 0.026 in. 
thick. This type of spring is used exten- 
sively on watch construction in connec- 
tion with the advance and retard adjust- 
ment. 

Preparatory to making these tools, the 
first thing to be considered was the pro- 
portions of the blank. If the die was 
simply made up in the form of a regular 
relief blanking die in two sections, it 
would be quite difficult to properly sup- 
port the overhanging tongue-shaped in- 
side profile, to say nothing of the corres- 
ponding part of the stripper, which would 
be much more frail. Considering these 
weak points, it was decided to make it 
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Details of Whiplash “pn 4)5<" FIG. 2 
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in the form of a regular compound die, 
allowing the blank to be forced back in- 
to the stock. 

The die is shown in Fig. 2. The radius 
to form the loop part of the profile, and 
the semicircular opening to receive the 
body part of the section shown in Fig. 3, 
were worked out to positions on the mas- 
ter plate. These two positions were de- 
termined by the center of the loop in the 
blank, and the relative position of the 
regulator in relation to the whiplash 
spring when set in place over the dome, 
upon the balance cock of a watch move- 
ment. As both of these openings hap- 
pened to be alike in size, it was just a 
matter of reproducing two like holes 
from the master-plate in the die blank, 
alowing about 0.004 in. for grinding. 

The remaining portion of the profile 
was then worked out by drilling and fil- 
ing, to the figures given in Fig. 1. In 
order to make this as close as possible 
to the figures, filing templates were 
used. These were three in number and 
made to conform to the sizes given, one 
being a small parallel, and the other two 
radial, one of which was a small round 
disk 0.40 in. in diameter, and the other 
a sector of 1-in. radius. 

A plug was next fitted to each of the 
previously mentioned holes. The plug 
that was made for the loop position, 
measured about 0.002 in. less in diame- 
ter than the finished hole, which was an 
allowance of 0.001 in. on a side for lap- 


By A. M. Cahill 








Details of a subpress die for 
making a difficult watch part. 


Some of the principal tool mak- 
ing steps and the plan by which 
the difficulty of removing blanks 
from the stock without distorting 
them, was overcome. ‘ 














ping the profile. The other plug was 
turned with a pilot that measured 0.115 
in. smaller than the finished diameter of 
this hole. - Both of these pins were in- 
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the pin, which was next removed and the 
part filed to the outline of the template. 
The part of the profile forthe body side, 
and the head, were finished by using 
special plugs in connection with the tem- 
plates. 

The dowel-pin hole was next drilled 
and reamed, and the screw holes were 
drilled and counterbored. The die was 
then packed with charcoal in a crucible, 
and heated slowly for one and one-half 
heurs, then quenched in a bath of oil. It 
was drawn to a degree of heat that would 
melt solder. It was then ground on both 
faces, fastened in position in a brass 
adapter in the master-plate ring and doth 


holes ground perfectly straight. The re- 


cess for the backing plate was ground 
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Dif FCR WHIPLASH REGULATOR SPRING 


serted in their respective holes, the ends 
being allowed to protrude enough to be 
used as setting points against which to 
solder the filing templetes. 

The large sector gage was used to 
form the large side of the profile, while 
the hardened and ground parallel was 
used to produce the opposite side up to 
the point where the head begins to form. 
Both locating plugs were now removed 
and the filing machine used to cut the 
profile on both sides to the templates. 
The templates were then removed, the 
large pin again placed in the loop hole, 
and the small disk gage set tangent with 


on a 2-deg. taper from the center posi- 
tion of the master plate, the periphery 
being also ground from this position. 


MAKING THE INSERTED PART 


After the die was thus completed work 
was started on the inserted section. This 
was commenced by soldering a rectangu- 
lar block of correct proportions to a brass 
chuck and turning a pilot on one end 
0.180 in. in diameter. This pilot was 
slipped into a hole in the brass adapter 
that was reproduced from the loop po- 
sition on the master plate. It was set 
central with the other position and 
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soldered fast to the brass adapter, and 
both circular profiles were milled, allow- 
ing about 0.001 in. for fitting and lap- 
ping. 

The remaining part of the profile was 
finished by working to the figures and 
adapting it to’ suit the outer profile of 
the finished die, allowing about 0.001 in. 
for lapping. It was then hardened in the 
same manner as the die and drawn to 
a light straw, after which it was refitted 
to the die and lapped as close to the 
figures as possible. The round lug was 
accurately ground and lapped to 0.175 in. 
in diameter, the greatest precaution be- 
ing exercised to have it absolutely cen- 
tral with its relative position on the mas- 
ter plate, the reason for this being that 
this lug acted as a locating agent as well 
as a support for this section. 


THE BACKING PLATE 


The locating backing plate is shown 
in Fig. 4. This was worked out from the 
master-plate positions. The three ecqui- 
distant holes on the same radius are 
clearance holes for the shedder pins, 
while the large hole taken from the loop 
position on the master plate is 0.175 in. 
in diameter and its purpose is to receive 
the support lug that is left protruding 
from the small section and confining it 
to its proper position. 

The small opening in the back of this 
plate is ground on a 5-deg. angle. The 
opening in the front is a space for the 
plates of the shedder, and is ground 
straight. The large step on the front of 
this plate is ground on a 2-deg. taper 
to fit its seat in the back of the die, the 
top surface being used to support the 
section at the large outside end. 

THE SHEDDER 

This completed the upper part of this 
job with the exception of the shedder. 
In view of the fact that this shedder was 
of very frail proportions, it was decided 
to finish the outside form first and after- 
ward attend to the inside, working it out 
while it was inserted in place in the die. 
In this way the narrow walls were not 
in danger of being distorted. The work 
upon the blank was started by reproduc- 
ing the two positions from the master 
plate. The inside of the loop was form- 
ed by boring a hole 0.180 in. in diameter 
through the entire thickness of the blank, 
while the curved end was made by bor- 
ing a blind hole the same size as the 
relative die opening, the depth of which 
terminated on the same plane as the plat- 
ter of the shedder. 

The outside form was laid out by 
means of two plugs set into the die in 
both positions. The plug in the loop po- 
sition was 0.180 in. in diameter, while 
the other was the full diameter of the 
finished hole in the die. Both plugs pro- 
truded sufficiently to allow the openings 
in the partly finished shedder to engage 
over them while being outlined with a 
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scriber. The shedder was then removed 
and a straight plug was slightly driven 
into the 0.180-in. opening. 

It was fastened to a brass chuck and 
rough-milled to the scribed lines. It was 
again slipped over the plugs and a steel 
impression taken by forcing it down 
under an arbor press. The milling was 
then finished as close as possible to the 
impression and this outside form was 
finished by shearing it into the die from 
behind. 


The inside profile was laid out from. 


the outline of the section by scribing: 
This was then rough-milled and a steel 
impression taken and finished by cau- 
tiously milling and shearing into the die 
from behind, while the section was set 
into place. It was pack-hardened in oil, 
drawn to a dark brown color, and finish- 
ed by lapping it to an easy sliding fit in 
the die. This completed the difficult 
work on the plunger, and the parts were 
assembled. 


MAKING THE PUNCH 


The punch was finished on the outside 
profile first. The base of the punch was 
turned on a 2-deg. taper about 0.005 in. 
larger in diameter than the recess in the 
bolster. A packing washer was made of 
sufficient thickness, to allow the base of 
the punch being driven home into its 
seat with sufficient force to hold while 
working on the punch. The dowel hole 
was drilled and a leaden impression 
taken, minus the small section. The 
blank was then removed and fastened to 
a brass chuck and milled as cluse as pos- 
sible to the lead impression. It was 
then replaced in its seat in the cast-iron 
base and sheared its full length. 

The small section was driven into po- 
sition in the die and an impression 
taken from the inside profile of the die 
outline. It was then milled and shear- 
ed to the full depth of the working part. 
Both holes were then bored to receive the 
stripper pins shown in Fig. 9. This 
finished the work upon the punch. It 
was pack-hardened in oil and drawn to 
a very dark-brown color. The die was 
next removed from the plunger and 
clamped true to the faceplate; the punch 
was entered to the full depth of the 
working end, into the die and the per- 
iphery and face ground to fit the open- 
ing in the base, on a 2-deg. taper and 
de-in. drive. 

The dowel hole and the two stripper- 
pin holes were lapped, and the punch 
set into its seat by using a brass ring 
between the upper face of the base of 
the punch and the face of the side. This 
ring was just thick enough to allow the 
punch to enter the die to a depth of 
about 0.025 in. 


MAKING THE STRIPPER 


The next step was the stripper. This 
is shown in Fig. 8. The outline was 
worked out something similar to the die. 
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The loop position was reproduced from 
the master plate and the remaining pro- 
file was filed to templates. The screw 
and pilot carrier holes were drilled and 
counterbored, and the stripper was given 
the same process of hardening as the 
other parts, and drawn to a dark-brown 
color. It was ground on both faces and 
periphery to fit the base for a sliding fit. 


The two counterbored pilot-pin holes 
were ground on both diameters of each 
hole. The stripper was then slipped over 
the punch into its recess in the subpress 
base, and fastened with four stripper 
screws, using a brass thickness ring to 
hold it parallel and in the correct plane 
with the working end of the punch. It 
was clamped upon the faceplate of the 
lathe true with the previously. ground 
openings, and both holes were continued 
in line down through the cast-iron base. 
Two pilot pins were then made; these 
were hardened, ground and lapped, to fit 
the openings in the stripper with a drive 
fit and a sliding fit in the cast-iron base. 


MAKING THE YOKE 


The yoke, which is shown assembled 
with the stripper, is used as a carrier for 
the two stripper pins in Fig. 9. This is 
also hardened and ground and is held 
fast to the pilot pins with two screws. 
The clearance in the bottom of the base 
for this yoke, was milled to a depth suffi- 
cient to allow it to be lowered to the full 
length of the working end of the punch. 
The reason for this was so that the re- 
ceding course of the stripper would not 
be interrupted by having the bottom face 
of the yoke thrust against the table of 
the punch press. 

The work was now completed with the 
exception of the regular routine of drill- 
ing, counterboring and tapping the holes 
for springs and screws. This work was 
finished in a few hours and the entire 
job was assembled. A few blanks were 
then punched and the alignment was 
found correct. The only difficulty that 
presented itself was the extraction of 
the blanks from the stock without dis- 
torting them. However, this was elimi- 
nated by setting the stripper springs at 
a tension that just forced the blank to 
enter the stock to a depth of 0.093 or 
0.004 in. «In order to have the die dodge 
this protruding blank it was found neces- 


sary to grind a step to a depth of about — 


0.02 in. on the face of the die to within + 
in. of the blank profile. The stock be- 
ing fed in from behind, it was necessary 
to have this step on the side facing the 
operator. 





A well known tool-building concern 
uses carbon-steel tubing of the correct 
size for drill bushings in a majority of 
its jigs, the tubing being cut off to the 
correct length, hardened and ground in- 
side and out, and pressed into place. 
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Special Tools of an Elevator Company 


The A. B. See Electric Elevator Co., 
Jersey City, N. J., employs a number 
of very interesting tools and operations. 
Through the courtesy of the company 
we are able to show a few of them. 

The jig, Fig. 1, is of the swing type, 
and is used for drilling the holes for the 
pole pieces on the largest motors. The 
plate A is set into a turned radius on 
each side of the frame; the studs B are 
then tapped into the frame (these holes 
having been drilled in a previous opera- 
tion). The shaft C is made a good slid- 
ing fit in the holes of the jig arms, and 
is suspended in the bearings as shown. 
The-arms D are also a good sliding fit on 
the -shaft; by tightening the screws E 
the arms expand, being split, and set 
into the circular pole pieces F. 

This arrangement insures the pole 
pieces being central with the shaft and 
also the turned portion on the frame. 
The jig plate is used for drilling the 
stud holes for the pole pieces, and after 
doing one side the plate is taken off and 
the jig swung around 180 deg. and the 
plate set on the arms H, which are then 
in a vertical position, when the jig is 
ready for drilling the holes for the op- 
posite pole piece. 











By Robert Mawson 








Some interesting tools used to | 
obtain accuracy at a nominal 
cost. 


Duplicate jigs used to advan- 
tage. 

Special attachments used to cut 
down the cost of machine opera- 
tions. 




















The jigs shown in Fig. 2 are used for 
drilling the pole pieces and base for 
the smaller motor frame. This jig, A, is 
made in a swing latch manner and regis- 
ters by means of the oytside circular 
part of the pole piece. The jig B is used 
for drilling the outer support holes on 
the motor. This jig is located by a circu- 
lar turned surface in the same manner 
as Fig. 1, the plates C being used as 
clamps against the frame. 

The jig, Fig. 3, is used for drilling the 
bolt holes in the base of the overhead 
pedestals, which are located by means 
of the shafts A fitting into the bore of 








Am. Macains® 








the pedestal. The swing clamps B are 
then swung into place and locked by 
means of thumb-screws, and the screws 
C hold the pedestals firmly in position. 
This jig drills three pedestals at one set- 
ting. The shafts A are made interchange- 
able, owing to the fact that different 
sizes of pedestals are manufactured, and 
by changing the shafts one jig will take 
care of the various sizes. 

The jig, Fig. 4, is used for drilling the 
base of the wormwheel housing. The 
jig locates by means of the turned semi- 
plug A fitting into the bore B. The plug 
C at the opposite end slides in a slot 
D so that this jig will take care of vari- 
ous sizes. The jig plate E is also made 
with three sets of bushings, F. By this 
combination three distinct sizes of hous- 
ings may be drilled with one jig. 


SOME FIXTURES AND JiGs 


The tools shown in Fig. 5 are used for 
machining the magnet lever for the brake. 
The lever is shown at A and the jig at 
B. The piece is held in the jig by means 
of the thumb-screw C, and the screws D 
hold it securely in position. 

The fixture shown at the left is used 
for milling the sides of the arms E. The 
boss F is used to bring the casting central 
in the fixture so that thé milling may be 
central. The screws G hold the piece 
securely during the milling operation. 
The piece is located by the plugs H fit- 
ting in holes drilled in the previous oper- 
ation. 

The jig, Fig. 6, is used for drilling the 
pin for the oil-well caps, four being 





a) 

















Fic. 2. Dritt Jics ror Motor FRAME 


Fic. 6. Dritt Jic For OIL-weEL_t CAPs 





























Fic. 3. OVERHEAD PEDESTAL Jic Fic. 4. WoRMWHEEL HOUSING JIG 


Fic. 5. FixTURE AND JiG FOR MAGNET LEVER 
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drilled at one setting. The pedestals are 
located by means of the beading fitting 
into notches in the jig. The pedestals 
are held in position by means of the 
screw A, which passes through a swing 
latch B. One of the pedestals drilled 
and the cap complete are shown at C. 





Fic. 7. JIG FOR BRAKE FRAMES 


A jig used for drilling the brake frame 
A is illustrated in Fig. 7. This jig is 
furnished with slip bushings so that the 
piece is drilled, tapped and counter- 
bored complete before it is removed 
from the jig. The piece is supported by 
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means of the adjustable rods B, and 
rests with the finished part of the casting 
against the knee of the machine. 


TURNING ON THE BoriING MACHINE 


The method of machining the oil cyl- 
inder supports is shown in Fig. 8. One 
of the finished supports is shown at A. 
The fixture B is provided with three plugs 
on its base, which fit into the center plug 
hole of the table. The casting is located 
by means of the screws C, two on each 
side of the fixture, forming a V. The 
screws D take the cutting strains. After 
finishing one machined surface the fix- 
ture is moved into the next plug register 
and the machining is performed on that 
surface. This method of register insures 
accuracy at low cost. 


PUNCH AND Diz WorkK 


This firm had much trouble in making 
punches and dies for its armature disks. 
Various kinds of steel were used, the dies 
being made solid, but refusing to stand 
up. The form of dies now used with suc- 
cess is shown at A, Fig. 9. 

The die is made in three pieces of a 
high-grade, high-speed steel, the tie piece 
B being made of machine steel. By this 
method of manufacture the tool maker 
can get the desired temper to every part 
of the die, and the danger of cracking 
at the corners is removed. The punch is 
shown at C, and is held in the holder D 
by means of the screw pushing down the 
wedge E, and thus holding the punch 
secure. One of the segments is shown at 
F.. The plate G is the method of index- 
ing the notches during the operation. 

Indexing 36-in. armature disks is 
shown in Fig. 10. The plunger pin A is 
fastened by means of the bracket to the 
face of the punch press. The plate B 
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is fastened to the spindle C, the plate 
holding down one of the armature disks 
to be punched. The operator by depress- 
ing the lever D can turn the plate B 
around on its axis; this also turns the 
armature disk. The plunger A engaging 
the various holes in the plate B deter- 
mines the equal spacing of the disks. 





Fic. 8. TURNING ON THE BORING 
MACHINE 


MAKING. THE COPPER CABLE CONNECTION 


The special machine, Fig. 11, is used 
for making the copper-cable connections 
A. The copper tube B is placed through 
the center of the spindle and held by 
means of the chuck jaws C. These are 
operated by means of the handle D. 


“When the operator draws the handle 


along the slide E, the jaws C grip the 
tube and force it against the countersink 
F. This countersink bell-mouths the in- 
side of the tube, so that the placing of 
the braided copper cable in the connec- 
tion is made much easier. 








Fic. 9. PUNCHING THE ARMATURE DISKS 











Fic. 10. INDEXING FOR PUNCHING THE LARGE ARMATURE DISKS 





















November 28, 1912 


After countersinking the connection 
the cutting roller G is brought against 
the tube and cuts it to length. By adjust- 
ing the screw H, any desired length 
within the capacity of the.machine may 
be obtained. The machine is belt driven, 
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These arbors are made in two parts, and 
the joint plate riveted securely between 
the two halves. The arbor A is shown in 
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held by clips passing through the arbor 
vane. The metal is poured through four 
slots; two are shown at D. By this 





= 
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Fic. 11. COUNTERBORING AND CUTTING 
THE CONNECTION 


and the operation being continuous, the 
connections are made at a low nominal 
cost. 

The punch and die, Fig. 13, is the tool 
used for flattening the eyelet of the cop- 
per-cable. connections. The connection 
A as received from the machine, Fig. 11, 
is placed, with the tube, into the hole B, 
and the punch C forced down onto the 
connection. (The pin D in the inside of 
the holder keeps the punch in the cor- 
rect position.) This action flattens the 
tube to the shape E. The punch is oper- 
ated in a belt-driven press. 


METHOD OF POURING THE BABBITT 
BEARING 


The style of arbors used for pouring 
the babbitt bearings is shown in Fig. 12. 


Fic. 12. ArsBors USED FOR POURING 


BABBITT PEDESTALS 


the pedestal; the collar B determines the 
position and also acts as a support for 
the pedestal. The two half caps C are 

















Fic. 15. GRINDING THE TOOLS 








Fic. 14. A MILLING-MACHINE EXTENSION 





Fic. 13. PUNCH AND DIE 
FOR THE CONNECTION 


method a smooth bearing is obtained and 
the complete bearing is poured at once. 
The set of the arbors E shows various 
sizes of bearing poured. 

The machine, Fig. 14, shows the method 
employed to make an extension to a 
miller. The special arbor supporting 
erm A was, made to fit the machine, and 
the two gears B were cut to suit a block 
chain C. The motion is thus transferred 
by means of the gears and chain to the 
upper arm A, on which runs a gear mill 
ing cutter. By the use of this extension 
the large gear was cut on this small ma- 
chine under conditions that did not war- 
rant the purchase of a large machine. 

The device shown in Fig. 15 was made 
so that the tool for the machines could 
be ground to any desired angle. The 
stand A is fastened to the frame of an 
“American” drill grinder and swung on 
the pivot B. By revolving the tool 
around the pivot the correct shape of cut- 
ter and cutting edge is obtained. One of 
the finished ground tools is shown at C. 








The Rail Committee of the American 
Railway Engineering Association is util- 
izing the 800,000-lb. Riehle machine in 
the Fritz Engineering Laboratory, at Le- 
high University, for important tests of 
rails. Conducted as a part of the re- 
search work undertaken jointly by rail- 
roads and steel manufacturers, these tests 
are expected to aid materially in the effort 
to reduce the number of rails that are 
found defective each year. The manufac- 
turers of steel rails furnish the materials 
and facilities for research work and the 
railroads furnish the engineer to conduct 
the tests. Some results of the work so 
far accomplished have been published in 
the Proceedings of the American Railway 
Engineering Association. The present 
phase of the research is investigating the 
rate of reduction of the cross-section in 
rolling from the ingot to the finished rail. 
One hundred pieces of 100-pound Amer- 
ican Railway Association section, two feet 
long, are being used, and it is fortunate 
that the testing facilities of the Fritz 
laboratory are available for this purpose. 








894 


AMERICAN MACHINIST 


Vol. 37, No. 22 


Making the New York Air Brake—II | 


Some of the machine work and turret 
tooling for the brass work of the triple 
and other valves is extremely interesting, 
as will be seen from the illustrations. 

The piston for the triple valve is of 
brass and is a very interesting piece of 
work, as, in addition to performing the 
functions of the regular piston it also 
carries a small multi-ported valve on the 
squared portion of its stem. 

The first operation is to machine the 
large or piston ring ends, as shown in 
Fig. 1, this being a regular turret lathe 
operation, using a two-jawed box chuck 
for holding the work. 

In the second operation, Fig. 2, the 
large end of the piston is held in the 
draw-in chuck, while the other end is 
faced and turned by the tool shown. As 
the end of the stem is larger than the 
stem itself, it is necessary to swing the 
milling outside turning tool to one side 
while passing it beyond the end, and then 


By Fred H. Colvin 








Some of the details and ma- 
chining methods used in making 
the triple and other valves so as 
to insure accuracy and duplica- 
tion of parts. 

Broaching the flat on small 
ceck keys during the turning op- 
eration. 

Broaching valve seats with large 
broaches and die-casting lead 
gaskets for packing against air 
pressure. 




















desired. As will be seen, there is a small 
This tur- 
ret carries the grooving tools for the 
There 
are a number of these small turret tool 


tool turret on the cross-slide. 


piston rings, already described. 


posts in satisfactory use in the brass de- 
partment. 

It will also be noted that the tool 
equipment in the main turret is made 
especially for this work, the circular 
facing tool at the side of the turret, and 
the special tool-carrying slide, which is 
nearly in position, being among the spe- 
cial tools used. 

Another interesting turret tool equip- 
ment is shown in Fig. 4. This is for 
making plugs or keys in small brass 
valves. The turret is equipped with 
three different tools, each having a slid- 
ing movement of its own, controlled by 
the handle shown. 

Two of these are for producing the 
tapered portion of the key, one for 
roughing, and the other for finishing, the 
dovetailed slide being adjusted to the 
correct taper, so that the key can be 
smoothly finished, an operation hardly 
possible with the broad facing tool. 








Fic. 1. 


swing it to its central position for the turn- 
ing operation. The tools on the cutting- 
off slide are set to correct facing dis- 
tances, so that one pair does the rough- 
ing and the other finishes the shoulder 
exactly as desired. 

It will be noted that the stem is 
squared behind the enlarged end. These 
square sides are afterward milled in 
suitable fixtures, as this squared portion 
carries the multi-ported valve before re- 
ferred to, the valve simply fitting over 
the squared part of the stem and being 
moved by it as the piston moves under 
the action of the air in the triple valve. 

In Fig. 3 the triple piston is being fin- 
ished, being again reversed, and this time 
held in a draw-in chuck from the other 
end, so that the outer diameter and the 
face can be finished with the accuracy 


MACHINING LARGE END OF TRIPLE PISTON 





Fic. 





THE SECOND OPERATION 





—- 











Fic. 3. FINISHING THE TRIPLE PisToNs 
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Fic. 4. BROACHING THE FLAT ON Cock Keys 


The most unusual tool, however, is the 
one shown in position next to the key. 
This is for cutting the small flat at the 
small end of the key which holds the 
washer from turning with the key, and is 
to prevent its loosening the adjusting 
screw. 

This flat is cut by a regular broaching 
tool, which is operated across the end 
of the key by the handle shown, through 
the medium of a rack and pinion, while 
the outer end of the key is supported in 
an opening in the end of the tool itself. 

This equipment is extremely interest- 
ing and does the work very nicely at the 
same setting, without materially lessen- 
ing the amount of work turned out by 
the machine. . 


Port MILLING MACHINE 


The many small valves and ports used 
in connection with air-brake apparatus 
require a large amount of small miliirg, 
and for this purpose the special vertical 
miller shown in Fig. 5 was built by the 
Beaman & Smith Co. This is a four- 
spindle machine, carrying a milling cut- 
ter in three spindles, and equipped with 
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three indexing work-holders, as shown, 
These hold the valves to be milled, 

Provisions are made for indexing 
work-holders so that three similar pieces 
can be milled at one setting. The spindle 
at the extreme left carries a hardened- 
steel guide which fits in a master bush- 
ing and guides the movements of the 
work-holding spindles. The operator 
simply keeps this guide in contact with 
the master bushing and in this way mills 
the other three exactly the same in every 
particular. 

Among the interesting miscellaneous 
operations is the turning of the pump 
piston rod, as shown in Fig. 6, on the 
Foster ring turret, which is somewhat of 





Fic, 5. MILLING THE VALVES 














 — 











Fic. 6. TURNING PisTON RODS ON THE FOSTER RING TURRET 





a novelty in the machine shop. Regular 
turning tools are used, the piston fit at 
the end being secured by means of the 
taper as is usual in railway practice. 

Considerable broaching is done, mostly 
in brass, by means of the rack-and-pin- 
ion type of broaching machine shown in 
Fig. 7. This also shows a number of 
the broaches used in the rack by the 
post, some of these running up to quite 
large dimensions, and as can be seen, be- 
ing used to broach flat surfaces on one 
side of the hole, in the case of the large 
broaches in the center. These broached 
surfaces form the valve seats for: the 
flat sliding valves and very satisfactory 
results are obtained. 


DIE-CAST GASKETS 


As a large number of lead gaskets are 
used in making airtight connections be- 
tween flanges, the die-casting process 
shown in Fig. 8, has been adopted for 
this work. This consists of a base car- 
rying the oil burner for heating the lead 
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to be used, the usual type of pump for Milling Knitting Machine The belt shifter A has a strong spring 
forcing the lead up into the mold, and P: on it, which will pull it over and run the 
the mold itself with the necessary means arts drive belt onto the loose pulley, when- 
of clamping it in position. Among the many interesting shop fea- ever the shifter lever is free. A catch B 


The upper half of the mold is shown tures of the’ Lamb Knitting Machine Co., allows the shifter to be locked on the 
thrown back at A, the lower half being Chicopee Falls, Mass., is a stop used pin C, when the belt is on the tight pul- 
permanently fixed in position at B, with on its small planer-type millers, to stop ley. The pin C is set into the shaft D, 
which normally is held in the position 
shown, by a coiled spring at one end. A 
rod E, fastened to the short lever F, con- 
nects to the pin G, which is simply set 
into a hole drilled in the miller bed. 

With the shifter lever locked back on 
the pin, the miller table feeds forward 
till the stop H comes in contact with 
the pin G and depresses it, pulling down 
on the rod E, which causes the pin C to 
tip forward and release the shifter lever, 
which is instantly pulled over by the 
spring, and the machine stops. 

Small flat cams, used on some of the 
knitting machines, are milled to exact 
thickness, four or five at a time, in the 
machine shown in Fig. 2. 

The thin triangular cams are laid rad- 
ially in the holes of the locating plate A 

Fic. 7. BROACHING MACHINE AND BROACHES FOR BRASS VALVES on top of the jig B, and then the jig is 

set over the pin C under the milling cut- 

the pot of molten metal underneath the entire machine and not merely the ter The stops D and E prevent the jig 
ready to be forced up into the mold by a table feed. Where the table stops and from turning as the cutter is brought 
movement of the handle C, which con- the cutter does not, the spring of the gown. The locating plate is hinged at F, 
truls the pump piston, piece is apt to cause a deeper cut than co that it may be lifted up and the 

In the beginning the molds are heated is wanted, and the solution of the diffi- pieces, as well as all dirt and chips, re- 
a little to assist the flow of metal, but culty is to stop the table and cutter at moved. Extra locating plates like G 
this soon takes care of itself through once,-as shown in Fig. 1. are used on the same jig. 
the heat imparted by the hot lead being 
forced into the mold. The upper half of 
the mold A is swung over in position so 
that the post D comes under the binding 
screw E, which is then screwed down so 






































Fic. 8. DiE-CASTING MACHINE 


as to hold the two parts of the mold 
firmly together. 

A single movement of the pump handle 
C forces the desired quantity of molten 
lead up into the mold, and as soon as the 
clamping screw can be released and the 
upper part of the mold thrown back, the 
lead gasket is ready to be removed from 
the lower half of the mold, where it usu- 
ally remains. 

It is surprising to note what practice 
does in the way of securing accuracy and 
rapidity on the part of the men handling 
this apparatus. Fic. 1. SPeciAL MILLER Stop Fic. 2. CAM MILLING APPARATUS | 
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Cost of German Industrial Education 


Special Correspondence 


A great deal has been written and said 
in this country in regard to German in- 
dustrial schools. It is generally con- 
ceded that the German system of trade 
education in the most thorough, and pro- 
ductive of the best results of any in the 
world. So far as we know, no statistics 
have been given to American readers 
showing the cost of this education with 
particular reference to the machinery- 
building industry. Although such costs 
are no gage of the final results, yet com- 
pared with our own they form a striking 











Complete tables, compiled from 
official reports of the various Ger- 
man states, giving the cost of 
industrial education in Germany. 


German terminology anglicized 
and defined with particular refer- 
ence to the terms commonly used 
in American industrial education. 
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Schools 
1908 1909 1910 
- ay Pee Be tae 
Prussia 
Trade schools (4) .. ; . | 1,719 | 1,773 1,818 
Trade union and guild schools (5) 402 410 344 
Business schools. . ; 381 390 391 
Business classes in trade continuation schools. 123 
Bavaria . 
Trade continuation schools (6) 347 363 372 
Vocational schools (7) . . 45 45 | 45 
Industrial art schools (8). ; 2 
Commercial schools. . 4 
Wurtemberg ri 
rade schools ; 158 157 
Trade drawing schools... 44 46 
Commercial schools. . 6 13 
Baden 
Trade continuation schools. 132 139 141 
Trade schools 53 53 53 
Hesse 
Trade continuation schools... 36 37 
Trade, industrial art and vocational schools . . 16 16 
Saze-Coburg-Gotha 
Continuation schools. .. : . 
Trade vocational school in Coburg. 1 1 
Bremen—(1907, 1908, 1909.) 
State navigation school.... 1 ’* 1 
State technical institute.......... 5 5 5 
Municipal trade schools in Bremen... 3 3 3 
Municipal trade school in Bremenhaven 1 1 1 
Trade vocational schools 9 S s 
Alsace-Lorraine (1911) : 
Continuation schools ; : 308 
Technical school in Strassburg. . . | 1 1 1 
| 3,100 | 3,453 | 3,767 | 454,165 




















Pupils 
1908 1909 1910 
304,481 | 321,080 | 334,917 
22,168 21,823 17,783 
47,731 51,041 52,449 
13,691 
54,777 58,327 60,626 
3,702 3,875 3,849 
593 548 
1,498 | 1,467 
22,125 | 20,044 
991 | 1,010 
1,889 | pees 
| 
2,646 2,8: 3,045 
13,577 14,019 14,974 
2,424 | 2,522 
2,337 2,228 
1906) 1130) 1,409 | 
(1906) 216 166 | 
| 
158 189 | 175 
720 695 | 681 
2,139 2,215 | 2,619 
140 178 191 
580 491 520 
| 10,388 
22 | 45 








| 





510,241 543,772 

















TABLE 1. NUMBER OF GERMAN INDUSTRIAL AND COMMERCIAL SCHOOLS 


contrast of the great basic work being 
done in the German Empire to prepare 
workers for industry, and the little being 
done for the same object in the United 
States. 

The fact that a large proportion of 
these funds is contributed by the states 
is an added reason to urge Congress to 
pass the Page-Wilson bill providing 
funds for industrial education, or some 
other bill having the same object worthily 
in view. 

To present this matter of Germany’s ex- 
penditures for trade education in an ad- 
equate manner, a statistician has consulted 
the official reports for the various German 
states, and from them has compiled 13 
tables which are included in this article. 
The statistics are therefore as reliable as 
any that can be presented. 

In approaching the translation of the 
terminology into English, and with par- 


ticular reference to the terms com- 
monly used in American industrial 
education, considerable difficulty has 


been encountered. There is no classifica- 
tion of schools in the United States equiv- 
alent to the German; therefore in estab- 
lishing a system of names for use in this 
article it has been impossible to follow 
the German literally without misleading. 

Thus Gewerbliche Schulen might be 
translated “Industrial Schools” but this 
term in America is associated with re- 
formatory institutions. The name “Ap- 
prentice Schools” would at least partially 
fit the case. A quite literal translation 
of the term, however, is “Trade Schools”, 
and this has been adopted with the ex- 
planation that, whereas in America the 
term “trade” is generally appropriated 
by manual-training schools, most of the 
‘German schools hefe considered are in- 
tended primarily to teach practice theo- 
retically or by demonstration. 

Again, the term Fachschulen, literally 
“Special Schools”, might be descriptively 
rendered “Higher Workmen’s Schools”. 
But the term “vocational” has been 
selected, since it is a word that is coming 
into use in the United States, and tends 
to indicate the idea of specialization, 
which is clearly implied in Fachschulen. 

Forthildungsschulen “Continuation 
Schools” seems to cover several general 
classes, but has here been reserved for 
a single group, for the name of which 
it seems to be a literal rendering. 

Some of the words used are so clearly 
interchangeable that they must not be 
understood in too exclusive and narrow 
a sense, and, especially, must they be 
taken somewhat loosely in reading the 
titles of tables. 

However, this difficulty of classifica- 
tion of American terms does not detract. 
from the value of the tabular matter as 











Prussia 


Trade continuation schools for boys. 

Business continuation schools for boys 
Guild continuation schools 
Vocational and continuation schools for girls 
Manual training and industrial art schools 

Building trades’ schools... . 
Vocational schools for the metal industry 
Textile trade schools 


Bavaria 
Trade continuation schools 


W urtemberg 


Trade and commercial schools 


Baden 
Trade continuation schools 
Trade schools 


Hesse 
Trade educational institutes, etc 


tistics) ..... 


Saze-Coburg-—Gotha 
Continuation schools 
Trade vocational school in Coburg 


Bremen (1906-1097) 
State navigation school 
State technical institute 








(Budget sta- 


showing the tremendous effort that 
Contributions in Dollars 
1907 1908 1909 1910 
605,735.12 650,184 00 693,229.76 739,237 . 68 
39,466. 54 53,340.00 55,441. 68) 56,843 . 52 
5,886 . 96 6,348 .72 5,684.40) 5,584.32 
31,146.72 34,259. 28 40,953 . 60 38,689.44 
227,665.44 243,689.28 271,893.60) 270,760.08 
353,603.76 365,969.28 501,870.24 483,936.48 
265,616.88 269,932.40 362,272.80| 337,672.56 
92,572.34 101,041.08 101,285.04) 135,932.40 
24,851 .2 25,998 . 96 39,232 . 56 42,096.72 
89,983. 20 
15,478.80 16,586 . 64 16,3295. 36 
76,287 . 60 81,458. 64 97,663 .20 
57,974.16 
(1906) 2,059 . 20 2978 an 
706.08 1,111.44 
9,231.84 11,552.40 9,774.24 12,937 .44 
32,495.76 38,915, 28 41,381.28 43,220. 88 
1,691,047 .92 1,902,997. 68 2,383,411.68 2,280.880.08 





TABLE 3. STATE CONTRIBUTIONS TO SCHOOLS 
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Prussia 


Continuation schools . 


Commerical and trade schools | S. 


Ditto for girls, c .. 


+ 
Industrial art, manual training and other schools ; b.. 
} ¢... 


a 

Building trades schools (¢ b. 

“tet re , 

Machine and other vocational schools of the { a 
metal industry, marine engineers’ schools, { b 
etc (10) l e.. 

[a 

Schools of navigation { b 


(10) ¢ 
Textile trade schools | b 
(11) c 


Bavaria 
Continuation schools, b c¢ 


Wurtemberg 
Trade, commercial and other schools, b ¢ 


Baden 
Trade continuation schools 
Trade schools : 
Commercial schools 
Industrial art schools 
Building trades schools 
School of horology. . 
School of wood carving 


Saxe-Coburg-Gotha 
Continuation schools 
Trade vocational school in Coburg 


Bremen 
State navigation school 
State technical institute 
Municipal trade schools in Bremen 
Municipal trade school in Bremerhaven 





Totals 


TABLE 2 


Germany is putting forth in industrial 
education. 


CLASSIFICATION OF TERMS 


Following are given the German names 
which appeared commonly in the tables 
as originally compiled in that language, 
together with the English equivalents 
which have been selected for use in this 
article, and a note of explanation. 

1. Mittlere Lehranstalten—Intermediate 
Workmen’s Schools. These are schools 
accessible to all young persons engaged 
in a trade after several years of practi- 
cal employment, and to apprentices. The 
general requirements are that the appli- 
cant must be at least 16 years of age and 
must have an ordinary school education. 

Young men who have gone through 
these schools are qualified for the better 
grade of employment in their trades, 
such as leading hands, foremen and as- 
sistant superintendents. They are even 
eligible for higher positions, if capable. 
As a rule these schools have the follow- 
ing courses: General educational train- 
ing. Chemical and technological courses 
for certain trades or _ professions. 
Courses in drawing and demonstration. 
Courses comprising the complete educa- 
tion for a specific trade in theory (as far 
as general education permits) and prac- 
tice, the latter by demonstration only, 
and in no case supplemented by manual 
work. 

We understand by “technological” 
something more definite than what the 
word technical (which is a general ex- 


a =receipts, 


ANNUAL EXPENSES OF VOCATIONAL AND CONTINUATION SCHOOLS, ETC 
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b =running expenses, 











c =special expenses. 


1905 1906 1907 1908 1909 1910 1911 
$663,120.00 | $615,024.00 | $744,624.00 | $886,224.00 | $958,224.00 | $987,024.00 $982,224.00 
<item haa : ey pe Pa eS Fae 24,000 .00 24, .00 | a i Se 

| 41,208 .00 37,656 .00 38,496 .00 45,456.00 51,216.00 53,376 .00 55,176.00 
64,656 .00 67,368 .00 70,392.00 73,608 .00 78, .00 85,776 .00 96,048 .00 
2,400.00 | ,000 . 00 104,640 .00 11,448.00 9, Eh b ch otis es’ .720.00 
| 13,320.00 | 14,592.00 14,736 .00 17,472.00 19,728.00 19,104.00 19,272.00 
304,312.00 | 317,256.00 336,336.00 | 345,264.00 359,208 .00 363,312.00 | 414,168.00 
| 9,600 .00 21,936.00 9,800 .00 9,600 .00 2,400.00 1, .00 7,200 .00 
232,320 .00 230,136.00 230,136.00 | 225,480.00 236,184.00 280,416.00 | 278,400.00 
| 671,128.00 583,752.00 593,736.00 | 617,664.00 637,608 .00 764,536.00 | 766,440.00 
¥ .00 ee ie 7,200.00 | 7,200 .00 4, .00 1,200.00 4,800.0 
‘| 130,728.00 | 127,568.00 126,408 . 00 134,544 .00 134,760.00 137,088.00 | 140,400.00 
| $75,120.00 | .385,752.00 397,776.00 422,184.00 433,968 .00 491,064.00 | 506,448.00 
33,840.00 36,000 . 00 21,960.00 | 14,160.00 22,512.00 13,200 .00 14,280 .00 
8,568 .00 7,008 .00 6,576.00 | 7,368 .00 7, .00 7,848 .00 10,008 .00 
62,520.00 | 63,600.00 | 66,216.00 | 69,120.00 70,536 .00 77,088 .00 75,576 .00 
as te al ; | a 1,440.00 7,824.00 on te Oh oe ap FR SS 
92,880.00 | 99,768.00 | 105,264 .00 108,000 . 00 864.00 117,888 .00 125,688 .00 
| | canbe ° not L catgdadeesé.akuantanoun > a . 
| 
248,472.00 | 304,608 . 00 | 365,688 .00 423,840.00 455,832.00 495,000 .00 
| | 
89,976.00 
13,920.00 | 14,376.00 15,480.00 16,584 .00 17,904— 00 
53,688 .00 | 59,520.00 87,312.00 92,832.00 | 104,016.00 
7,248 .00 7,104.00 15,216.00 21,792.00 | 20,280.00 
52,368 .00 | 52,728 .00 63,696 . 00 64,176.00 65,664 .00 
38,832.00 | 39,312.00 51,000.00 51,696 00 | 53,496 . 00 
8,040.00 8,304 .00 8,928 .00 8,952.00 | 10,008 . 00 
4,416.00 | 4,512.00 | 4,344 .00 4,488 .00 4,632.00 
| 
2,064.00 | 3,288 .00 | 
696.00 | 1,104.00 | 
* 12,360.00 11,448.00 14,016.00 12,672.00 15,600.00 | 
52,992.00 55,824.00 | 61,128.00 64,608 . 00 66,456 . 00 
14,568 .00 15,384.00 | 19,320.00 | 21,816.00 26,136.00 

7,344.00 7,776.00 8,808 .00 | 8,760.00 _ 10,728 .00 

3,299,442.00 3,246,104.00 | 3,419,112.00 | 3,373,704.00 | 4,090,680.00 | 3,788,718.00 | 3,520,848.00 








pression) implies. Technology compris- 
es: Chemical technology, the science of 
the materials used in a trade. Mechani- 
cal technology, the science of treating 
these materials by mechanical means up 
to the finished product. 


—Other workmen’s _ schools. These 
schools are accessible to everyone who 
has finished the compulsory public- 
school training and is engaged in a trade. 
The educational requirement for entrance 
is lower than for the school in 1. The 



































2. Anderer Mittlere Lehrenstalten - distinction between the schools of 1 and 
Contributions in dollars from 
Unions, 
Total Guilds, 

Pupils Costs Tuition Districts, Municti- 

(1910) in Dollars Fees ete. palities | State 
aioe RE Pla tS bese : fended snibiiiaeatamlaies feceettipacniielenalapian aetna 
Prussia 

Trade continuation 
schools 340,748 2,324,256.24 265,732.08 43,790.16) 1,212,858.72 801,875.28 
Manual training and in- 
dustrial art schools... . 27,676 750,285. 60 372,0 36.48 288,068 . 40 
Vocational schools (build- 
ing, metal-working and 
textile industries) 24,104 957,541.44 
Bavaria 
Trade continuation 
schools 60,626 *495,014.16 18,832.32 2178,023.12 225,145.20 42,096.72 
W urtemburg | 
Trade schools, ete 30,435 69,569 . 52 17,506. 32 89,983.44 
Baden 
Trade schools 16,096 294,607.92 25,945.20 4,301.52 166,741.68 100,063 . 20 
Trade continuation 
schools. 3,008 16,305 . 36 
Saxre-Coburg-Gotha (1909) 
Continuation schools 1,409 3,758 . 40 138.00 3,080.40 60.00 
Trade vocational school 
in Coburg 166 1,111.44 991.44 120.00 
Bremen (1909) 
State navigation school 175 15,603 . 84 2,666.40 12,937 .44 
State technical institute 681 66,465.12 23,244.24 43,220.88 
Municipal trade schools 
in Bremen 2,619 26,145.84 6,055 . 68 CIEE, x00 vewsNlé ao 
Municipal trade school 
in Bremerhaven 191 10,737 . 84 2,947 .68 TIPE is ciseses 
Totals 507,954 3,747,551 .92) 362,929.92 227,244.24 2,004,750.80) 2,252,272.16 





*Only for the Stuttgart building trades school. 


TABLE 4. EXPENSES OF TRADE, CONTR Ss AND MANUAL TRAINING VOCATIONAL 
SC & 
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| Number of 
} Number teachers Number 
Total State | Municipal | Own of entirely of 
Costs Subsidies Subsidies | Receipts | Classes Occupied Pupils 
wae arse ee si Sinan es ea See 
Prussia (1910) * | { Summer 174 392 7 
Building trades schools... . Sag soneews 747,831.36 | 483,936.24 | 91,230.24 | 172,664.88 | { Winter 270 438 9,150 
Intermediate and lower vocational schools for metal industry 457,872.48 320,243 76 | 68,617.20 68,843.52 262 to 264 10,374 
Textile trade schools. : 135,932.40 4.589 
Bavaria (1909-1910) 434 J i 
Vocational schools for the building trades. ... 8 1,500 
For machinists and electricians. . ; | 55 514 
For the textile trades ; 26 545 
For wood working 60 898 
For pottery work. . 10 157 
Wurtemberg | ; 
Building trades schools (architecture, elementary mechan- ‘ ; sane | { 162 
ical engineering, surveying) 69,569 . 52 52,063 . 20 17,506.32 | 56 
35 
Baden*(1910) 59 {Summer | 287 
Building trades schools. . 53,496 .00 ““\ Winter | 516 
_ ’ 15 {Summer | 281 
Engineers’ school. °\ Winter | 322 
School of horology . 10,008 , 00 8 | 72 
Woodearvers’ school.. . : 4,832.00 | 4 | 20 
Industrial art schools for metalworkers and goldsmiths 65,664 .00 * “ 
| 1,19 
Saxe-Coburg-Gotha (1909) | 
Continuation schools. . . 3,287 .04 60.00 3,080.40 _ 138.00 106 98 | 1,409 
Trade vocational school in Coburg 1,111.44 138.00 991.44 12 12 | 166 
Bremen eS) 
State navigation school... 15,603 . 84 12,937.44 2,666.40 8 175 
State technical institute 66,465.12 43,220.88 | 23,244.24 46 681 
Municipal trade schools in Bremen... . . 25,145.84 20,090. 16 6,055. 68 158 2,619 
Municipal trade school in Bremerhaven. 10,737 . 84 7,790.16 | 2,957 . 68 15 191 
Other trade vocational schools. | 17 520 
1,397,624.84 | 1,182,571.92 190,808.16 295,068. 16 806 1,483 37,010 











*Expenses for the Vocational schools in the regular year. . 
TABLE 5. EXPENSES FOR TRADE AND VOCATIONAL SCHOOLS ARRANGED ACCORDING TO BRANCHES OF INDUSTRY IN DOLLARS 











+ = = ——= 2 lies, first, in the education required for 






































. . - 
Costs Covered by entrance, and second, in the character 
Unions, of teaching, which in 1 comprises higher 
Guilds, , i 
Total Tuition | Districts, | Munici- theory than in schools 2. The latter 
A RAS Ds | eee etc. _Palities _ States schools are intended to aid intelligent 
Prusvie oe te. FF aol ae on a ae workmen who wish to obtain better 
e continuation schools 2 52.2 34.5 ‘ 
Manual training and industrial art schools 100 S| 49 .6 38.4 knowledge of their specific trades. 
, : . eh | > 9 9 ; 
~~ | —— he the building trades. . o> “wel +e 2-7 3. Bergschulen und Bergvorschulen— 
Pes Miners’ schools and miners’ preparatory 
avaria 
Trade continuation schools 100 38 | 36.0 45.5 8.5 schools. These are the lowest grades of 
Westen schools for educating miners and mine 
Beate conse ot. | 00 Mas ‘aa foremen. The latter is the highest po- 
sition for which the schools fits. 
Bad : . ; 
“Teede suheals - 100 8.8 1.5 56.6 33.1 4. Gewerbliche Schulen—tTrade schools. 
Sare-Coburg-Gotha These schools teach theoretical subjects 
Continuation schools... . 100 4.2 94.0 1.8 and often offer from 30 to 38 hours of 
Trade vocational school in Coburg 100 84.2 10.8 
study each week. 
a navigation school. .. 100 17.1 82.9 5. Vereins und Innungsschulen—Trade- 
State technical institute 100 35.0 65.0 : : 
Municipal trade schools in Bremen. . 100 23.1 76.9 union and guild schools. These schools 
Municipal trade school in Bremerhaven... . 100 27.5 72.5 are established and kept up by trade 
- unions and guilds. The trade-union 
TABLE 6. EXPENSES FOR TRADE SCHOOLS, ETC F 
Index Figures. schools are free to everyone in the trade. 
6S “seemeeeneen = —= The guild schools are established in 
——--- —___—— = =— —=_—sicpilaces where trade guilds exist. They 
State Subsidy are open to apprentices. The union 
—on Total a schools are meant to raise the level of 
| of Pupils Dollars _per Pupil —_— trade and general education among work- 
Trade continuation schools 3 . men in coéperative unions. 
Prussia... 340,748 801,875.28 | 2.35 / . 
Bavaria. .. 60,626 42,096.72 | 0.69 Both classes of schools are maintained 
oe OREESPRER ES yr ae aa at the expense of the trade unions and 


guilds without outside contributions. 
Trade schools . ‘ 
27,676 288,068 . 40 10.41 Both trade-union and guild schools are 











Prussia.... .. 4 
, « orn > > « 9 5 “ 
oe 18,006 97 863 ro 6 7 exactly the same in character as the trade 
Saxe-Coburg-Gotha. 166 120.00 0.72 schools mentioned in the next paragraph. 
Bremen. . ; 2,810 " , . 
The difference lies solely in the fact that 
"ocati hoole . , 
Vegetionst schoo 24.104 940,112.40 39 00 they are kept up by private corporations. 
Wurtemberg 253 51,063.20 : : : tee 
— 2.808 133°800 00 an’ ia Their existence is solely due to political 
Bremen. ... 856 56,158. 32 65.52 reasons in the case of trade unions, and 
"510,853 | 2,507,306.08 traditional custom in the case of guild 
schools. 
TABLE 8. STATE EXPENSES PER PUPIL—TRADE CONTINUATION, TRADE AND VOCA- 6. Gewerbliche Forbildungsschulen— 


NAL Ss : . 
TIONAL SCHOO! ’ am . Trade continuation schools. These are 
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nearly identical with the schools in group 
4. They are only kept separate here 
because one term is used in one group 
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The trade continuation school is com- 
pulsory to every indentured apprentice 
in the trade between 14 and 18 years of 
























































of states, the other in other states. age. The number of pupils in one class 
Of Which State Subsidies 
Cover 
Total Cost | In Per 
In Dollars In Dollars | Cent. 
Trade Continuation Szhools 
lL, rrr sor rr 2,324,256 .24 801,875.28 34.5 
OE RE OE RS CRE A EAE eg yes ° 495,014.16 42,096.72 8.5 
Baden..... a Tite ob bikie 16,305 . 36 . 
Saxe-Coburg-Gotha a 3,278.40 60.00 
| 
Trade Schools 
Prussia. ..... ‘a 750,285. 60 288,068 . 40 34.8 
Wurtembers . *69,569 . 52 89,983.44 age 
Baden..... | 294,607.92 97,663. 20 33.1 
Saxe-Coburg-Gotha ‘ 1,111.44 120.00 10.8 
Bremen..... DE bt ksh evtutave a 
Vocational Schools | 
Prussiat. . | 1,205,703. 84 804,180.00 66.7 
Wurtemberg 69,569 . 52 52,063 . 20 74.8 
Baden..... > aad ae ,800 .00 say 
Bremen,....... } 82,068 . 96 56,158.32 68.4 
| 
These vocational schools include 
Prussia : 
Building trades schools. . 747,831.36 483,936.24 64. 
Intermediate and lower vocational schools for ‘the metal j 
industry... , 4 457,872.48 320,243.76 70.0 
ens OO. 8... athe dwsc eva besserevwatoudl .s6enevaneas 135,932.40 vee 
W urtember, P : 
Gorteaien building trades schools... . 69,569 . 52 52,063 . 20 74.8 
Baden | Pe ; 
EO SN cc cha ee os ccaceseegiesnevel” sew i@eéenee 53,496 .00 
Sn cok wees shieweseaetetes| ts seeetams 10,008. 00 
CE IS POET RETRET ET OT TTT Me ees 4,632. 00 
rr ee cheeses cu ehesd) she éaean een 65,664 .00 
Bremen oe 
State navigation school 15,603 . 84 12,937 . 44 82 
State technical institute 66,465.12 43,220.08 65.0 
Total costs 6,719,691 .60 3,564,407 .04 
* = ly for the Stuttgart Building Trades School. 
tFor textile trade schools. 
TABLE 7. SHARE OF TOTAL EXPENSES OF TRADE AND VOCATIONAL SCHOOLS 
BORNE BY STATE 
. 
| State Expenses—Dollars 
| Designation of ~— 
L ocation Schoo 1907 1908 1909 1910 
( Sologne {Royal United Machinists’ 
| School...... ¥ 14,402.88 16,740.72 22,992.96 | 17,854.08 
Dortmund. |Royal United Machinists’ 
School...... ee 31,354.32 32,887.44 42,501.60 39,032.40 
Elberfcld-Barmen. Royal United Machinists’ 
School...... ae F 17,115.36 | 17,006.16 21,297.12 20,020 . 80 
Aachen Royal Higher Machinists’ 
| School...... cme 11,259 . 36 12,399 . 36 15,519.12 14,446. 80 
Cn cc neceti |Royal Higher Machinists’ | 
RS Eh oe cas 3 12,072.24 | 13,005.12 18,242.88 15,990.48 
ON RT eee | Roy al Higher Machinists’ 
School... .. +e 14,980.56 | 15,298.32] 21,040.32 19,752.48 
PR. os 5 dace hall |/Royal Higher ‘Machinists’ 
School...... . aa 21,796.56 | 19,740.40 24,455.28 22,349 .04 
Madgeburg......... }Royal United Machinists’ 
School...... oe is oe 11,855.28 14,067.12 16,246.56 17,416. 56 
reo” ‘Royal Higher Machinists’ 
| School...... eats. 12,938.64 | 13,614.00 17,130.00 12,908 .40 
SC Royal Higher Machinists’ 
| School...... 10,736.16 | 11,832.96 15,296.16 13,426 . 32 
Kiel Royal Higher Ship and Ma- 
chine Building School... . 13,872.72 15,122.16 19,357 .92 18,259 .92 
Duisburg Royal Machinists’ and Foun- 
dry Se ee a ee 28,364.88 31,014.00 37,537 . 20 35,576.16 
0 ere, Royal Machinists’ and Foun- 
a at wine ne 20,006.40 | 19,356.96 24,776.88 21,809 .04 
Gorlit: .. |Royal Machinists’ School.... . 12,641.76 12,206.88 | 16,571.76 | 15,687.60 
Essen . |Royal Machinists’ School. 1,185.84 3,199.44 7,848.72 | 6,671.52 
Frankfurt am Main... |Royal Higher Machinists’ School] ... - , 685 92| 3,787.92 
Grandenz. ...|Machinists’ School........... 4,491 . 36 5,711, 76 6,990.48 | 8,249.76 
Iserlohn..........- oyal Vocational School for = 
the Metal Industry........ 9,669 . 84 9,887.76 | 12,647.52 | 12,246.24 
ee a al Vocational School for } 
e Iron and Steel Industry 3 \ 3 
of the Siegen District.. 4,274.16 4,313.52 », 324 . 64 5,133.36 
Remscheid..........- Royal Vocational School for 
the Small Iron and Steel a ' 
Wares Industry............ 5,911.68 6,206 . 64 8,478.24 7,390.08 
Schmalkalden........ Royal Vocational School for 
the Small Iron and Steel | | a. oe 
Wares Industry............ 6,631.68 | 6,421.20 | 929.36 7,666.56 
Géttingen............]Municipal, State-Subsidized 
Vocational School of Fine 
oes n05 sb0ednees's as 1,802.40 1,997 .04 
Total in dollars............ 266,571.78 | 284,731.92 | 362,270.64 | 337,669 .90 











TABLE 10, STATE EXPENSES FOR VOCATIONAL SCHOOLS OF THE METAL INDUSTRY, 
ENGINEERING, SHIPBUILDING, ETC. 
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does not exceed 30, and is not less than 
20. Each school has at least three an- 
nual courses. The larger schools have 
departments suited to particular trades. 
The annual courses comprise at least 
249 hours of instruction. Beside ap- 
prentices, other youths, not indentured 
apprentices, are permitted to enter. 
These schools are state, municipal and 
corporation controlled. Manual training 
is not taught. The training is by per- 
sonal instruction, lectures and demon- 
stration. 

7. Fachschulen — Vocational schools. 
These are for various classes of industry. 
They are intended to train’ expert work- 
men and at the same time give them such 
general and specific education as to make 
them eligible for the positions of mana- 
gers, superintendents, general foremen 
and the like. The education is on broad- 
er lines than in schools 1 and 2, and thus 
the schools rank higher. 

The distinction between schools 1, 
and 7 is hard to draw, and is often hardly 
noticeable. In general, schools 2 are the 
lowest in rank, schools 1 next, and 
schools 7 the highest. Following the 
schools.of group 1 are the engineering 
schools, which do not require a college 
education, and following them are the 
polytechnikums (technical _ institutes) 
which require a college education. 

8. Kunstgewerbeschulen — Industrial 
art schools. These are industrial or trade 
schools of design, dealing with the ap- 
plication of art in industry. There are 
two classes of these schools: (a) with a 
full day’s instruction and (b) with even- 
ing sessions. 

The first (a) is for pupils who can de- 
vote their entire time to school work. 
The second (b) is intended for pupils 
who are apprentices or otherwise en- 
gaged in working at a trade, to give them 
the necessary artistic training required 
in that trade. In many cases there is 4 
preparatory class for such as have had 
no drawing practice. The training covers 
from two to four years, generally the 
latter period. 

9. Baugewerkschulen—Building trades 
schools. These are for pupils intending 
to become master builders and minor 
architects. They require from one to 
two years of practice in building trades 
before entrance. 

10. Fachschulen fiir die Metallindus- 
trie—Vocational schools for the metal 
industry. There are like the schools of 
group 1, but are placed in a separate 
classification because of their impor- 
tance. These schools, as a rule, require 
the same amount of education as is nec- 
essary to secure the remission of one 
year’s service in the army; that is, public- 
school training stopping two or three 
years short of graduation. They further 
require practical efficiency in drawing 
and at least two years’ employment in a 
shop. 

Where public-school education is lack- 
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ing it is necessary that the pupil shall 
have had training in preparatory schools, 
which in some cases are attached to the 
higher schools. These metal-workers’ 
schools comprise two grades of engineer- 
ing work, a lower and a higher, both 
with two-year courses. Shipbuilding and 
marine engineering are taught in two- 
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schools, coppersmith schools, and others 
for training shop superintendents in the 
iron and steel industries. 

11. Fachschulen fur die Textilindus- 
trie—Vocational schools for the textile 
industry. These schools comprise: 
Schools with merely practical training. 
Schools giving a little higher training and 



































year courses, there being also mining intended for foremen. The higher 
State Subsidy 
Number Total Dollars 
Vocational Schools of Pupils Dollars per Pupil 
Prussia 
Building trades schools. . 9,150 483,936.24 52.89 
Intermediate and lower vocational schools for the metal 
industry i. 10,374 320,243.76 30. 86 
Textile om schools. . oe ,580 135,932.40 29.69 
| | 
Wurtemberg : 
Building. SE RC Ces: eee SE Ae ye | 253 52,063.20 205.78 
Baden * 
Building trades schools. . 803 53,496.00 66. 62 
School of horology............... 72 9,008 . 00 138.98 
School of woodcarving wae | 20 4,632.00 231.60 
Industrial art schools (Vocational schools for the metal | 
NN GAS 4 cans < cet ontene cal ae 65,664 .00 37.08 
| | 
Bremen 
Si nck stoeevesetactsaceen 175 12,937 . 44 73.92 
State technical institute.......... 681 43,220.88 63.46 
27,879 1,181,133.92 
TABLE 9. STATE EXPENSES PER PUPIL—VOCATIONAL SCHOOLS: CLASSIFIED B) 
BRANCHES OF INDUSTRY 
State E xpense *e—Inde »x Figures 
1907 1908 1909 1910 
Building trades schools. . * 100 103 142 137 
Metal industry vocational schools... .... 100 105 136 127 
Textile trade schools................. 100 109 109 147 
Royal United Machinists’ School, Dortmund.. 100 105 136 124 
Royal Machine and Foundry School, Duisburg... 100 109 132 126 
Royal Higher Machinists’ School, Hagen........ 100 90 112 102 
Royal Machinery and Foundry School, Gleiwitz....... 100 97 124 109 
Royal United Machinists’ School, Elberfeld-Barmen.... 100 | 99 124 117 
Royal Higher Machinists’ School, Breslau... .... 100 | 102 140 132 
Royal Higher Ship’& Machinists’ School, Kiel. 100 109 139 132 
Royal United Machinists’ School, Cologne. 100 116 159 124 
Royal United Machirists’ School, M leburg.. 100 119 137 147 
Royal Higher Machinists’ School. Altona..... 100 107 151 132 
Royal Machinists’ School, Gérlitz........ . 100 96 131 124 
Royal Higher Machinists’ School, Aachen...... 100 110 138 128 











TABLE 11—VOCATIONAL SCHOOLS, OF THE 


METAL INDUSTRY, ETC. 


-INDEX FIGURES 


FOR STATE EXPENSES 














Share of 
Per | Expense in 
Pupil Per Cent. 
Trade Cofuustion Schools | 
Number of pupils... . ; 410,783 7 
Total costs. | $2,822, 548 80 $6.86 100 
Covered by: Tuition fees... .. . 294,464.40 0.70 10 
Unions, es | districts, etc..... 222'960.18 0.53 8 
Municipality. er | 1,451,083.22 | 3.50 51 
keane cs cv eebihes<ckewee | 854,041.00 | 2.04 30 
Trade Schools 
Number of pupils.......:......... 46,748 = 
Total costs... .. eee $1,082,888.64 | $23.16 100 
Covered by: Tuition fees............... 125,129.28 | 2.66 11 
Unions, guilds, districts, ete.......... 5,292.96 0.12 1 
DEE LocvcoeBeeccsateoscevs tal 566,614 . 80 12.12 52 
alt... Canam code des bee hs ob 6a0sk even ee 385,851 . 60 8.25 36 
Vocational Schools | 
EE: occ dens caine sem eceia senceedan 20,633 
Total costs...... 0G cl WRN Ae aened weue ae | $1,357,342.32 $65.78 100 
oo bs in eciscet beanes ts oiba | 284,915.36 13.80 21 
Unions, guilds, districts, ete................ ; +f ie Ae ; 
ES Ee | 159,926.44 7.75 12 
0 Se a ae nr ree ee 912,500. 52 4.42 67 
Totals ; | 
i be at os ant cebee th bedechsehawes 478,164 ' © 
I is. dite hs est dpe we Gbda uta Sees c6Ne $5,262,779 .76 $11.02 100 
ccdunmdudesy onan bacbe nes : 695,609 - 1.46 13 
Unions, guilds, districts, etc.....................- 237,244. 0.48 4 
Municipality soe eeatatilh Ske O06 REA bb 0 00s chwed Chex 2,177,546. 56 4.54 42 
SE sae bos a Seach sea baiedve wcata se o0dQhede | 2'152'380.02 4.48 41 
| 








TABLE 13. GENERAL OUTLINE AND SUMMARY OF COST OF INDUSTRIAL 
EDUCATION (1910) 
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schools in the technical industry intended 
to train foremem works superintendents, 
managers and manufacturers. 


BROAD FACTS FROM THE TABLES 


Turning to the tables, it is unneces- 
sary to go into them in detail, for they 
are carefully tabulated and the reader 
can select such as give information in 
which he is especially interested and 
draw his own conclusions. However, a 
few of the more impressive factors and 
quantities should be mentioned here. 

Table 1 shows the total number of 
pupils for the. years 1908, 1909, 1910, 
and indicates the increase. The total for 
1910 is seen to be over 543,000, with an 
increase over the year 1908 of nearly 
90,000; that is, German industrial 
schools attract an army of over a half 
million persons who are being educated 
for the industries of Imperial Germany. 

Tables 3, 4 and 5 show the costs 
of vocational, trade and _ continuation 
schools, with various’ classifications. 
Table 6 gives the expenses of trade 
schools in index numbers for the various 
classifications of school income. 

The total expense borne by the state 
is given in Table 7. Here we see that 
the state contributes as a total over $3,- 
500,000 per year, and that in percentage 
it ranges from 1.8 in the continuation 
schools of Saxe-Coburg-Gotha to 82.9 
per cent. in the state navigation school 
at Bremen. In any event, the contribu- 
tions of the states are a large propor- 
tion of the total expenditures. 

Tables 8 and 9 show the sthte expenses 
per pupil, which range from four cents 
in the continuation schools of Saxe-Co- 
burg-Gotha to $231.60 in the Baden 
schoo! of wood carving. 

Table 10 gives the cost of vocational 
schools in the metal industry and ship- 
building trades. The annual expendi- 
ture has steadily increased during the 
four years for which the figures are 
given. Table 11 gives the index numbers 
of the state expense, which shows that 
the state contributions have steadily in- 
creased during the four years ending 
with 1910, 

Finally, Table 12 presents an outline 
of the number of classes, teachers and 
pupils in the intermediate and lower 
metal-working schools, and Table 13 is 
a general summary. 





A good deal has been recently heard 
about “holes in the air” in connection 
with sudden collapses of flying machines. 
Prof. W. J. Humphreys, of the Wash- 
ington Weather Bureau, writing in the 
Popular Science Monthly classifies the 
eight different types of atmospheric dis- 
turbance as follows: A vertical group, 
including aérial fountains, aérial cata- 
racts, aérial cascades, and aérial break- 
ers, and a horizontal group, including 
wind layers, wind billows, and aérial tor- 
rents. Vacuous regions do not exist. 
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Institution 


State Gov- 
ernmental 
Contribution, 
(State 
Statisties) 


Total Ex- 
penses (Stat 
Statistics) 


Municipal 

Contribution| Themselves 
(State 

Statistics) 


| i 
Revenue of 
the Schools Number 
Number of Number 
o Regular of 
Classes | Teachers| Pupils 


-_ 
Dp 


tate 
Statistics) 








Prussia 
Dortmund 
Higher Machinists’ school . 
Machinists’ school. , 
Evening and Sunday school | 
Elberfeld-Barmen 
Higher Machinist's school.... 
Machinists’ school......... 
Evening and Sunday school. 
Cologne 
Higher machinists’ school. ) 
Machinists’ school 
Evening and Sunday school } 
Magdeburg 
igher machinists’ school... | 
Machinists’ school. ..... . 
- E ‘co and Sunday school. 7 
iel 
Higher shipbuilding school. . 
Higher machinists’ school... 
Higher marine engine building school. 
Afternoon class. . 
Evening and Sunday school. . . 
Hagen 
Higher machinists’ school. = 
Evening and Sunday school 
Breslau 
Royal higher machinists’ school....... 
 Stettin 
Higher machinists’ school.. . } 
Evening and Sunday school. 
Altona 
Higher machinists’ school.. . } 
Evening and Sunday school. 
Posen 
Higher machinists’ school.. . 


Elementary school 

Low grade summer school... 
Aachen 

Higher machinists’ school.. . } 

Evening and Sunday school. 
Duisburg 

Machinists’ school......... 


Foundry school...........- 
Evening school, ete......... 
Gleiwitz 
Machinists’ school......... 
Foundry school............ 
Evening and Sunday school. 
Gorlitz 
Machinists’ school......... } 
Evening and Sunday school. 
jssen 
Machinists’ school......... } Sere Pn 
Evening school............ 
Frankfurt am Main 


Royal Machinists’ school................+ee8- 


Grandenz * 
Machinists’ school (Municipal) .. . 
Hanover 


Municipal machinists’ and coppersmiths’ school. 
schools, which comprise art-work and manual- ree pce 7 


ments no special statistics are available.) . 
Haile a. S. 


$48,192.00 $37,783.20 


30,538 . 80 20,337 . 69 


19,929 . 60 


24,535.44 17,207 .04 


28,348 . 80 17,983.20 


30,527 . 28 22,966 . 32 


22,444. 80 16,700. 40 


17,842.08 10,390 .08 


_@ 
18,862.00 11,707.20 


15,806 . 88 12,669 84 


20,318 .00 14,565. 60 


41,927.52 33,994.00 


23,046.24 20,051 . 04 


17,147.04 12,337.44 





15,739. 20 


5,460.00 2,575.20 
8,836 . 80 


(For the two ) | 


Machinists’ department of the Municipal manual training school 


Iserlohn 


Royal vocational school of the metal industry (bronze) with shops: 


attern making, cabinet making, etc......... — 
Art blacksmithing, tool making, lathe work, metal spinning, | 


15,884 . 40 11,310.00 


Electroty ping, metal coloring, nelteg and brass founding. 


Evening school......... 


Remscheid 


Royal vocational school for the small iron and steel wares industry 


Seigen 
Royal vocational school for the iron and steel 
istrict. 
Vocational school........ ) 
Evening school........ . 
Schmalkalden 


Royal vocational school for the small iron and steel wares industries 


(with shops).. 
Géttingen 


Municipal school of fine mechanics, subsidized by the | State 





industries of 


12,033 . 60 
the 

8,985. 60 5,260.80 
8,732.40 6,596.40 


5,317.20 2,242.80 





$458,843 28 $320 4 50. 76 


$3,000 . 00 


5,760.00 


8,262.00 


3,900 . 00 


5,760.00 


1,999 . 20 


1,872. 
2,880. 


2,880.00 


2,880.00 


3,600. 


960.00 


3,240.00 


3,120.0 


2,880.00 


1,200 .00 


2 488 80 


"$67, 795 > 20 


$7,428.00 1,126 


~1 
tN 
— 


4,441.20 8 18 


9,135.60 Ss 18 185 


3,428. 


4,605 . 60 10 15 671 


213 
448 


uo 
- 
tw 


3,872.40 
4,572.00 10 9 


4,264 . 80 4 10 


2,489.04 5-6 | 10 


2,882.40 4 10 421 


4,433 . 52 18 866 


1,929 . 60 10 502 


1,936 . 80 4 10 460 


128 


140 


1,334.40 
79 


8 198 


w mute 


1,240.80 


416 


125 
182 


936 .00 2 6 
585. 60 4 3 


$69,842.52, 200 320 
: ' | 








9,334 





TABLE 12. OUTLINE OF THE MAINTENANCE COSTS AND NUMBERS OF CLASSES, TEACHERS AND PUPILS or TRE INTERMEDIATE 


AND LOWER VOCATIONAL SCHOOLS OF THE METAL INDUSTRY (1910) 











tata a Special Ger 


By T. A. Percy 


The gear under consideration had 127 
teeth. The method employed in making 
it was as follows: Calculating the blank 
diameter of the required gear, an iron 
ring was forged, faced on one side and 
by reversing the gear it was mounted on 
a flat plate in the lathe and bored out to 
the blank diameter of the gear required. 
We then faced it to the required thick- 


ness. A hole was drilled in the center 
of the plate and pegged. The peg was 
turned to the diameter of the hole in the 
required gear. Dismounting this from the 
lathe, a collar was turned to fit on the 
peg, and a keyway cut in it. 

Next, taking a strip of tinned iron cut 
to thc width of the gear, it was run 
through a pair of the gears with which 
the required gear had to mesh. This pro- 
duced a rack, and counting 127 teeth on 
this rack, it was cut to a length so that 


the joint butted at the bottom of a tooth. 
This was done rather carefully, making a 
small gage for the purpose to get as 
nearly as possible a correct tooth at the 
joint. Dropping this rack inside the ring 
previously prepared, a mold was. now 
complete. Some of the hardest solder 
available was melted and poured into the 
ring. After cooling, the gear was taken 
out of the mold and found to be true, al- 
though somewhat heavy. It was in use 
intermittently for at least five years. 
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Cold Saw Datafrom Makers and Users 


In common with many other ordinary 
operations which are performed in every 
shop, the cutting off of material does 
not always receive the attention it de- 
serves. With this in mind, we have en- 
deavored to secure information from 
some of our manufacturing friends, re- 
garding their practices in this respect, 
dealing particularly with the types of 
machine commonly known as the cold 
saw, the hack saw and the cutting-off 
machine. 

As in the selection of equipment for 


a <Space> 4% 
Fopace> PE sed 
a enim 

5° Wy) 





Editorial Correspondence 


The problem of cutting off 
m:etal is more important and in- 
volves more money than many 
realize. 


The saws to use; the speed and 


the feed best adapted for different 


materials; the lubricants and 
other points, are all important. 


The source of information is 
given in most cases. 





may be quite an item, while on ordinary 
bar steel it may be negligible. In the 
one case the cost of material may be in 
excess of the labor required for cutting 
off and squaring up, while in the other 
case the labor may be the dominating 
factor. 

It was our desire to avoid exceptional 
performances, but rather to show what 
might be considered good average shop 
practice at the present, and we believe 
the information presented will form a 
safe guide in this respect. The sources 
of information are given in all cases ex- 
cept where we have been requested not 
to do so. . 


Brown & SHARPE PRACTICE 


























co . 
+4 The table shows the diameter of 
1 | Saws together with the information as 
Di i : 
oe Thickness regards teeth, feeds, etc., that we use in 
~ « connection with our cold-saw cutting-off 
24 16 » ‘ ‘ : 
Pete a 3 machines. This has been determined 
_ —__—___— 5 nn ——y 
Machinery and Soft Steel Tool Stel High-speed Tool Steel 
! ! q ee Sak y 
_s . = = | bat r ¢ 
S| eB ss 3 ¢.8 35 a 9.8 | 3.5 of 
Si ¢ te s a he =F £ - |~he =A § Sa bat - 
7 +. me Ss ~s GS. z rm s “a ia Bid. Ss ~ £ = 
i | em Qa = a 4 Zen —_—@ “ ca 2) 
° ° 3 4 c- -— = 2 4 c= =sliu é > = 
ele (eee de | G2 (28) ste oy | ES 8) se ok gy 8 28 
~~ : - -_ = ~~ & : - & ~ ene - 
aL B2lye) ss 2k BS) 32/24) Se | 28 (es) Fo ge) sy | BR | xe 
ES Se ya Se, |Bol Es iss! Be | Se lBo| B= lSuel wa >: te 
S/S }seisé g 3% as! s8s%| Se 3& \as\ 58 sé be ee ies 
aia Ze 64 f2 aa <0| 26 \O¢| && | 38 (26) 26 68 £8 | 8a | 26 
=, ——] — —- — -— —|—_—_-_—- en igegrer sey i 
2 | 16| 76 50 0.88 11.93 2%) 108 | 70| 0.666| 16.71| 3 108 50 0.250 11.93] 8 
23 | 16] 76 50 0.833 11.93 3] 108 70| 0.555 | 16.71| 44 108 50 0.250 11.93| 10 
3 | 16] 76 50 0.750 11.93 4] 108| 70/ 0.500! 16.71} 6 | 108 50 0.250 11.93! 12 
3)| 16/76 50 0.70 11.93 5] 108 70/| 0.466 | 16.71| 7) 108 50 0.225 11.93) 155 
4 | 18] 76, 50 0.66 10.61. -6/| 108 | 70| 0.444) 14.85| 9 108 50/0210 1061. 19 
4) 18] 76 | 50 0.642 10.61 7 | 108 70 | 0.409 | 14.85/ 11 | 108 50) 0.195 10.61 | 23 
5 18 76 5O 0.588 10.61 83/ 108 70) 0.384) 14.85 13 108 50 0.178 10.61 28 
54 18] 76 50. 0.55 | 10.61 | 10 | 108 | 70 | 0.366 | 14.85 | 15 108 50 0.166 10.61 | 33 
6 | 22] 86 50 0.50 8.68 12] 120/ 70/ 0.333 12.15 18/ 120 50' 0.153 8.68 39 
64 | 22] 86 50 0.464 8.68 14| 120 70/ 0.309| 12.15 21 | 120 50 0.138 8.68 47 
7 | 24] 86 50 0.411 7.95 17 | 120 | 70| 0.280] 11.14 25 | 120 50 0.126 7.95 55 
7} | 24] 86 50 0.357 «7.95 21 | 120 70| 0.250! 11.14 30 | 120| 50 0.116 7.95) 64 
8 | 24] 86 50 0.307 7.95 26| 120 70 0.228/ 11.14 35! 120 50 | 0.108 7.95) 74 











TABLE OF CUTTING SPEEDS FOR 


COLD SAW CUTTING-OFF MACHINES 








any kind of shop work, it is necessary to 
study carefully all the conditions instead 
of purchasing any machine which may 
be recommended for the purpose. The 
cost of ths material wasted both in cut- 
ting off and in squaring up the piece 
afterward must be carefully considered. 
In the case of high-priced material this 


after making a series of experiments 
covering a considerable period. 

It has been advocated that saws should 
be used having a greater number of 
teeth than we indicate, but we found 
that by using saws with less teeth and 
with the teeth ground as shown, which 
is a copy of the Brown & Sharpe style 


for patented formed saws for slitting 
coppér, and that with a slower saw speed 
and coarser feed, we could cut off stock 
quicker and under much easier condi- 
tions. 

We also found that semi high-speed 


steel saws would give better results un- 


der these conditions than high-speed 
steel saws would give under the previous 
conditions. While we know of no ob- 
jections to using high-speed steel saws 
for soft-steel cutting if the teeth are 
made as recommended for cutting this 
stock, we consider the “semi-high” saws 
as being satisfactory and more eco- 
nomicak 

In cutting tool steels we used, for a 
long time, saws with finer teeth than 
our table shows, but found that less 
teeth gave better results, and our table 
shows the most desirable number of 
teeth that we could now suggest. 

“Semi-high” saws may be used for 
cutting annealed tool steels with good 
results, but they require sharpening so 
much oftener than the high-speed saws 
that we favor the latter for this work. 
We are not able to furnish data as to 
the power consumption. 

In the matter of lubricant, we con- 
sider that a good lard cutting oil will 
give the best results, but the nature of 
this work is such that oil which has 
become so dark colored or impure as to 
be unsuitable for use on other machines, 
can be used on these machines satisfac- 
torily and economically. 


TINDEL-MorrRis PRACTICE 


A good average practice in cutting 
steel bars from 2 to 10 in. in diameter, 
of carbon up to 0.45 point, would be %4 
in. per minute. While high-speed steel 
inserted-tooth saws can be driven at a 
coarser feed than this, the teeth wear 
much more rapidly and there are more 
frequent breakages of them, so that the 
net result is a loss rather than a gain. 
But a feed of 4% in. per minute would be 
a good, economical, workable feed and 
cannot be incréased. The saw teeth, or 
cutters, should be kept cool by a liberal 
stream of water constantly playing on 
them by &n automatic pump. 

Liberal horsepower should be provided 
in proportion to the feed of the saw. 
For a 36-in. diameter saw with a feed 
of 4 in. per minute in steel we should 
provide 10 to 15 hp. The most econom- 
ical speed at which high-speed steel in- 
serted-tooth saws can be run is a periph- 
ery speed of 25 to 30 ft. per minute. 
It is, of course, advantageous to have a 
short spacing between the cutting teeth. 
The metal cut away is divided into 
smaller fractions and the strain on each 
tooth is less; the wear and tear of the 
teeth is reduced. For cutting structural 
material we use a tooth pitch of 3-in. 
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spacing between the cutting points on 
each tooth. 

We maintain a low periphery speed of 
25 ft. per minute and a coarse feed on 
our saw blades, as we have found that 
more effective work is done in this way. 
But where the constructicn of the saw 
is such that a larger spacing between 
the teeth must be preserved, and where 
consequently the saw is capable of carry- 
ing fewer cutters, the periphery speed 
must be increased so that the speed at 
which the saw is run can make up for 
the deficiency in the number of cutters. 
The rate of cutting depends on the num- 
ber of cutters presented to the material 
in a given time, so that where there are 
fewer cutters in the saw blade, the blade 
must be speeded up. 

We, of course, think that our system 
of small spacing between cutters and 
slow periphery speed with a coarse feed 
is the best plan for metal cutting. There 
are three important results to be se- 
cured in our plan. They are: Very much 
less strain and wear on the teeth; less 
strain on the machine, and less horse- 
power to drive the blade. 


SIMPLEX TOOL & SUPPLY PRACTICE 


As a rule we advise customers to 
feel their way somewhat when ma- 
chines are put into operation, to deter- 
mine the feeds and speeds which can be 
employed with best economy in _ the 
grinding of the saw. 

The pitch of the teeth depends some- 
what on the diameter of the saw blade. 
Taking, however, as an average capacity 
machine carrying a 20-in. blade, ,%-in. 
thickness, {i-in. pitch of teeth, which 
has 76 teeth, on the average run of 
openhearth machinery steel, 0.25-0.35 
carbon, bars from 2 to 5 in. in diameter 
can readily be cut at a feed of 1 in. per 
minute. Above 5 in. we do not recom- 
mend feeding faster than 34 in. per min- 
ute. These cutting speeds require the 
saw teeth to be in good edge. 

A number of our customers who have 
free-cutting stock and wish large out- 
put, are cutting at the rate of 2 in., and 
in some cases 2% in. per minute. This 
speed, of course, requires more frequent 
grinding of the saw, but in the cases 
referred to they have automatic saw 
sharpeners at hand and dress up the 
teeth as soon as they begin to show 
slight dullness. The feeds mentioned 
above are based on using a high-grade 
carbon saw. 

In some cases where high-speed steel 
blades are being used, we have known 
of large production being obtained to 
one grinding of the saw. For instance, 
one customer stated he was cutting some 
machinery steel, as well as some alloy 
steel with a high-speed saw, and had 
run as high as 900 cuts of stock from 
2% to 4% in. in diameter. This, how- 
ever, much exceeded the average output, 
even though a high-speed blade is used. 
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With the carbon grade of saw on bars, 
say, 6 in. in diameter, 80 to 100 cuts to 
one grinding is as much as can reason- 
ably be expected. 

We very much prefer a good grade of 
screw-cutting oil as a lubricant. A num- 
ber of our customers are using com- 
pounds, which they seem to prefer; but 
our experience is that very few of the 
mixtures have the necessary fat for 
proper lubrication. The maximum power 
required for the machine mentioned is 
3 hp. This we have found ample for 
feeds of up to 2 in. per minute. 

We do all our cutting off on the Racine 
high-speed hacksaw machines, which we 
find to be much quicker as well as far 
more economical than a cold saw. They 
cut equally true and straight, and the 
saving in material is considerable. For 
instance, when cutting a 5-in. bar of ma- 
chinery steel, or any other steel, a cold 
saw wastes 114 Ib. against % Ib. Ap- 
plying this to high-speed steel, cost- 
ing 70c. per Ib., the waste amounts to 
about one dollar for cutting with a cold 
saw against about 10c. with a Racine 
machine. 

Our average time for cutting 6-in. 
round bars is 26 minutes per cut, with 
the machine running at 125 r.p.m., and 
equipped with a high-speed blade. We 
find it possible to average about six 6- 
in. cuts, with one saw, the saw being 
worth about 15c., net. 


NEWTON’S EXPERIENCE 


According to the Newton Machine Tool 
Works, of Philadelphia, Penn., the ques- 
tion of speed has great influence on the 
results obtained in the operation of a 
cold sawing machine. A high cutting 
speed with a light feed is recommended 
for material low in carbon and mangan- 
ese, so that the chip per tooth may be 
kept as thin as possible. In fact, this 
firm suggests that it would be preferable 
to have but one feed and vary the speed 
to suit the material being cut. This, how- 
ever, would be impracticable, except in 
cases where a machine was used in cut- 
ting only one kind of material. 

On such work as cutting off gates or 
risers on steel castings, or where the ma- 
terial is high in carbon and manganese, 
or is unannealed, a lower speed should be 
used, and the feed increased. In the case 
of steel castings a high speed brings the 
teeth into more frequent contact with the 
sand and scale, and wears them by fric- 
tion. If a slow speed is used with a com- 
paratively heavy feed, this is avoided in 
a large measure, as the sand and scale 
seem to break slightly in front of the 
cutting edges of the saw teeth, and do 
not have the same grinding effect. 


LUBRICANTS TO BE USED 


Lubrication should be used in all cases, 
the volume being sufficient at all times 
to keep the saw slot flooded. Any good 
cutting compound can be used, as its 
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only function is in keeping the saw and 
the work cool. Care should be taken, 
however, to use a compound which does 
not rust the finished parts of the ma- 
chine. The Newton company recom- 
mends the following mixture: Whale oil, 
G qt.; pure lard oil, 2 gal.; sal soda, 15 
Ib., and 40 gal. of water. 

The space between the saw teeth also 
has a bearing on the results obtained, 
and is largely regulated by the diameter 
of the stock the machine is to cut. The 
greater the capacity of the machine, the 
larger the space required for chips. 


SPEEDS AND FEEDS FOR COLD SAws 


As a result of their wide experience in 
this line of wark, the Newton Machine 
Tool Works makes the following recom- 
mendations: Average economical practice 
in the steel foundry indicates that low- 
carbon, solid-tooth saw blades should 
revolve at a periphery speed of about 
55 ft. per minute, and in average prac- 
tice, from % to % in. per minute is a 
desirable rate of feed. 

Where high-speed steel, inserted-tooth 
blade saws are used, they are, strangely 
enough, run at a lower periphery speed, 
but with a much heavier feed. For these 
saws a speed of from 40 to 45 ft. per 
minute is advocated, with a feed of % to 
% in. per minute. This applies to ma- 
terials up to 45-point carbon. 

It has been demonstrated that the heat 
generated by speed is more injurious to 
the cutting edges of blades than that 
generated by the feed, so that a moder- 
ate speed and a feed as heavy as the 
work will permit, are to be recommended 
in general practice. On saws of the in- 
ternal type, with an average of 1000 cuts 
on 50-point carbon steel, cutting off 414- 
in. diameter bars, the cutting speed was 
48 ft. per minute and the feed 2 in. per 
minute. Machines of this type have been 
run as high as 7-in. speed per minute 
on 50-point carbon steel. This is not 
to be considered in regular practice, al- 
though 3 in. per minute have been ac- 
complished on regular work where con- 
citions were favorable. 

With materials up to 35-point carbon, 
whether structural shapes or solid bars, 
a speed of 60 to 65 ft. per minute can 
be used on solid-tooth, low-carbon saws. 
For inserted-tooth blades a speed of 45° 
to 48 ft. per minute is recommended. 

On materials from 35 to 50-point car- 
bon, solid blades should run from 55 to 
60 ft. per minute, with a reduced feed. 
Solid saws are not recommended on ma- 
terials above 50-point carbon. Inserted- 
teoth blades are operated at periphery 
speeds of from 50 to 80 ft. per minute 
on material of from 50- to 70-point car- 
bon, but this is only possible on high- 
production machines that are very heavy 
and rigid. 

It is hoped that this presentation of 
cold-saw practice may result in further 
discussion of the subject. 
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Letters from Practical 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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Clamp Nut and Handle for 
Jigs 
In a test recently made, it was shown 
that from 33% to 75 per cent. of a work- 
man’s time is spent in clamping work in 
the jig. In many cases it is impossible 
to use the same hexagon- or square-head 
nuts throughout, and thus two or more 





























forgings, needs a pair of washers, con- 
cave and convex. 

The nut and handle can be turned very 
simply on an automatic forming and cut- 
off machine with the tool shown in Fig. 
3.. The nut is then drilled in the jig, 
Fig. 4. It may be tapped in the jig, a re- 
movable bushing then being required, or 
in a separate tapping operation. The jig 





||| Cutting Off Toot 
} 














CLAMP NUTS AND HANDLE FOR Jic WorK 


wrenches are sometimes necessary. This 
is confusing to the workman, besides be- 
ing a waste of time. 

Many have tried to overcome this diffi- 
culty by making a special nut, like Fig. 1, 
with a handle, and for which no wrench 
is required. This forns of nut has been 
partially successful, inasmuch as it is eas- 
ier to handle, but it has proved much 
more expensive than the ordinary hexa- 
gon nut. 

A nut and handle A, made in one piece 
and used with.a concave ball washer B, 
are shown in Fig. 2. This nut has proved 
very Satisfactory, and is not expensive 
to manufacture, when made in quantities. 
It is inexpensive, inasmuch as it needs 
only one ball washer, whereas an ordi- 
nary nut when clamping rough castings or 




















is of quite simple construction, the body 
A being of cast iron, and the centering 
plate B of hardened tool steel. The clamp 
C, of machine steel, is tightened with one 
of these nuts and the washers G. 

Here is seen a good example of the 
use of the nut with the concave washer, 
as it will be noted that in operation it 
would be much more rapid than a hexa- 
gon nut. The V-block D and the latch 
E with a thumb-screw, hold the handle 
of the piece at the proper angle. After 
tapping, the nut is complete. 

A table of dimensions of nuts is given 
in Fig. 5. Three jigs can be arranged to 
accommodate all these sizes. Of course, 
in that case the drill bushings F would 
have to be interchangeable. The concave 
washers are also cheap to manufacture, 
being made completely on the automatic 
turret lathe, as in Fig. 6. The tool-holder 
A, with the circular form tool B, is for 
turning out the concave surface. Two 
sizes of tool holders will suffice for the 
whole range of washers dimensioned in 
Fig. 7, a form tool being made for each 
radius R. 


Providence, R. I. FRANZ SCHMIDT. 








Lubricant Pipe Strainer 


Lubricant pipes are frequently of small 
diameter, and it is almost an everyday 
occurrence to have to poke the ends of 
such pipes with a piece of wire to free 
them from clogging accumulations. To 
overcome this, where a constant flow of 
oil through the medium ef a pump is re- 
quired, it is recommended that %4-in. gas 
piping be used. 
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A simple and inexpensive straining at- 
tachment is shown in the engraving. This 
consists of a knurled union A fitting 
the thread of the barrel B, and a gland 


C fitting the interior of the valve. The 
A.. Knurled a 
yma... } &. = 
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A LUBRICANT PIPE STRAINER 


pipe D is of copper, and the strainer E 
contains a large number of small perfora- 
This strainer can be made from 


tions. 
perforated sheet. The cock, to regulate 
the flow, should be conveniently placed. 


The pipe D can be of considerable length. 
The strainer E should be 4 in. smaller in 
diameter than the barrel B. 

London, England. H. A. LASSEN. 








An Adjustable Reamer 


Many forms of adjustable reamers 
have been’ made. That shown has been 
found to give good results, being simple 
in operation and construction. 

The shank A is made of machine steel, 
being drilled with a taper hole B, and 
the end C threaded. A taper plug D is 
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the eccentric rod. The eccentric is held 
in e fixture driven from the lathe face- 
plate. 

The device is illustrated with the ec- 
centric strap A and the tool post B. The 
cutters C are held by the setscrews D in 
the circular plate E, which is free to ro- 
tate about the pin F. The draw rod G 
is attached at one end to the plate E and 
at the other end to the tailstock of the 
lathe. The side elevation shows the 
method of attachment to the crossfeed 
slide. 

In operating, the carriage is run up 
against a stop placed on the longitudinal 
guides, and clamped. The crossfeed slide 
is clamped so as to bring the boring jig 
central and to hold it fast. The draw 
rod G is then slipped over the pins O, 
and the roughing cutters C are brought 
into action by feeding oack on the tail- 
stock screw, thus rotating the circular 
plate. The finishing cutters follow by 
reversing the motion of the draw rod G. 

Boston, Mass. EpwarpD Hurst. 





Using a Center Drill for 
Drilling 


In drilling a large number of small 
holes in pieces of pipes for strainers a 
great many drills were broken. 


The dif- 
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AN ADJUSTABLE REAMER 


made to suit the threaded part C, the 
end of the plug being turned below the 
thread size. A steel ball E is. placed 
to slide freely in the hole F. 

To expand the reamer, screw down on 
D; this forces the bail against the 
taper hole and spreads the blades apart, 
giving equal expansion. When the screw 
is released the ball returns freely. 

Hartford, Conn. H. E. WALKER. 








A Spherical Boring Device 


This fixture was designed for machin- 
ing eccentric straps with a_ spherical 
bore, the straps being constructed in this 
manner to afford perfect alignment with 
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A SPHERICAL BoRING DEVICE 


ficulty was overcome by using ordinary 
combination center drills. These have 
the required stiffness, and as the point is 
about as long as the thickness of the 
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UsING A CENTER DRILL 


pipe, the countersink prevents the drill 
taking a “bite” as it passes through the 
metal. 


Rochelle, III. J. H. MAYsSILLEs. 





Timing Arrangement for 
Blueprints 
When blueprints are made by sunlight 
exposure, the varying light causes much 


inconvenience in timing. With the de- 
vice shown it is simply necessary to set 


Voi. 37, No. 22 
the minute hand of the clock before the 
hour to the number of minutes the print 
is to be exposed, and the clock, strik- 
ing the hour, electrically operates the 
bell, causing it to ring for about five sec- 
onds. This is very convenient where the 
boy taking the prints has other work.to , 
do, as he may leave the blueprint room 
but still be reminded when the bell rings. 
The equipment consists of an ordinary 
eight-day striking clock and an electric 
door bell A with the batteries and wire. 
The movement of the clock is removed 
from the case, and the striking wires so 
bent that the hammer will strike but once 
as the hands pass the hour. A small 
hole is drilled through the striking ham- 
mer parallel to its face; through this 





























et Macmest 


TIMING ARRANGEMENT FOR BLUEPRINTS 


hole a piece of stiff wire is driven and 
cut off so that it protrudes about 0.5 
in. from each face. A hole, about 0.5 
in. in diameter, is drilled through the 
glass door of the clock directly over the 
post which carries the hands. 

Two contacts B, made of spring steel, 
are screwed against the inside of the 
case, and so located that when the ham- 
mer comes back to strike the cross-wire 
it will connect these contacts, closing 
the circuit and causing the bell to ring. 
The bell is wired from the contacts the 
same as for the ordinary push button. At 
C is shown a circuit-breaker, located in 
the slide of the printing frame. When 
the frame is not in use, one of the wheels 
upon which it rolls rests in the depres- 
sion in the slide, pushing the rod C down 
and breaking the circuit. 

The small knob D is turned from bar 
brass, and a square hole to fit the top 
of the hand post is sunk into the end. 
This is placed on the post through the 
hole in the glass of the door, allowing 
the door to be locked and the hands set 
from the outside, so that meddling with 
the movement will be impossible. 

When properly installed the clock 
should strike once, and the bell ring for 
about five seconds every time the minute 
hand passes the number 12. 

New Britain, Conn. W. A. FRANS. 
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Base for Inside Micrometer 


I have a little tool in my kit that is so 
convenient in jig boring and similar work 
that I am rather surprised that it is not 
more generally used. 

I took a short piece of “%-in. square, 
cold-rolled steel, Fig. 1, milled a V in 
the bottom, and drilled and reamed a 











FIG. 5 
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firm building an extensive line of ma- 
chinery. 

My first job was to design a reheader, 
or machine for doing a second heading 
operation on a bolt. I was given a draw- 
ing of a machine somewhat similar, and 
was told to make a new frame and put 
on feed and knockout motions. This was 
laid out for me by a few freehand pencil 


_——- 




















i~-4 


Am Mami ST 











BASE FOR INSIDE MICROMETER 


hole central with the V, to be a sliding 
fit on the rods of a Starrett inside mi- 
crometer. 

This makes an excellent height gage 
for setting planer tools as in Fig. 2, set- 
ting milling cutters, and for locating holes 
in jigs. It is for the latter purpose that 
I make the most use of the tool. 

In measuring between two plugs, as 
in Fig. 3, or from a plug to a flat sur- 
face, the V holds the micrometer square 
and central so that there is no feel- 
ing for the high spot. Using this tool 
for setting, a very good height gage, 
Fig. 4, or caliper square, can be formed 
from a combination square with pro- 
tractor head. It is also convenient in bor- 
ing to micrometer sizes. 

I slip the tool onto the rod of the 
micrometer and hold it against the side 
of the hole, as in Fig. 5. This brings 
the micrometer up straight and central 
and does away with wiggling the microm- 
eter to find the center. As the rod of 
this home-made tool is a slip fit in the 
hole, I can always be certain that the 
point is in contact with the surface meas- 
ured from. 


Cincinnati, Ohio. H. BOGART. 





Should Drawings Be Made 
to Scale? 


Do not draftsmen spend too much time 
making drawings scale? After a course 
in a technical school, three years as a tool 
maker and eight months in an engineer- 
ing office where I drew many brick walls, 
showing the exact size of each brick, I 
entered the designing department of a 


marks on a blueprint. I started in and 
got the center lines of the various links 
and levers and the dimensions for lengths 
carefully laid out to scale; time, one day. 

The next morning the boss wanted to 
know about how long it would take to 
finish the job. I told him about ten days. 
He grinned and walked off. I worked 
about a day and looked over the progress 
I had made. This did not give me any 
cause to grin and I could not walk off as 
I needed the money. To get out of this 
hole I carefully put my scale in the 
drawer, and working full size, made the 
dimensions of everything about what 
looked right. Then I drew the frame 
quarter size, scaling only the important 
dimensions, and dimensioned the whole 
thing to the nearest sixteenth. The job 
was traced and put in the ‘shop at the 
end of the ten days, and escaped the 
checker, for the reason that there was 
no such person. 

The special providence that looks out 
for the young and innocent worked over- 
time and the machine was built; and ran. 
These drawings were used to build per- 
haps six machines in as many years; 
then improvements in similar machinery 
made it desirable to make over the draw- 
ings. The job was given to a real drafts- 
man, and he came to me almost in tears 
because the old drawings did not scale. 
I told him that they were not made to 
scale and that anyway it was easier to 
read the dimensions. The new set of 
drawings cost about three times as much 
as the original ones, and the new ma- 
chine worked. ' 

Far be it from me to teach unortho- 
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dox ideas or to advise that less attention 
be paid to scale, but did the draftsmen 
readers of the AMERICAN MACHINIST ever 
notice how near an experienced designer 
could sketch freehand details in direct- 
ing the work of the detailers, or how the 
Old Man could take a sample piece of 
work and mark around it, then sketch in 
freehand dies for making the part, that 
would persist in looking more suitable 
for the work than a careful scale draw- 
ing ? 

But what is the use? Undoubtedly a 
certain part of any job must be made to 
scale, and the only question is where to 
stop. One man’s definition of a drawing 
is a sketch to hang correct dimensions 
on, and the next man requires a drawing 
to be exactly to scale, and then stamps 
in one corner, “Do not scale this draw- 
ing, work to dimensions only.” So there 
you are! 

G. E. THOMPSON. 

Waterbury, Conn. 








Bevel Calculator 


The calculator shown will read ac- 
curately to within sy in. for any com- 
bination of lengths up t: 10 ft. The ap- 


paratus is hand-graduated and, there- 
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THREE CALCULATIONS 


fore, has slight inaccuracies, which would 
not appear in a machine-made calculator. 
The readings, however, are accurate 
enough for all practical purposes. 
The scales are logarithmic, and read- 
ings are direct in feet and inches, the 
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limit of the calculator being between 1 
and 10 ft. To use the calculator cut on 
the line between the scales A and B, 
and mount on the card. A few examples 
will serve to show its uses. 

To find X when a and b are given: 





Place the scale A so that the 7’ 9%” 
mark is in line with the 4’ 3.4” mark on 
the scale B and read X (654”) under 
“index” on the scale C. 

To find 6 when x and a are given: 
Place the 344” mark of the scale C un- 
der “index” and read b (1’ 7%") on 
the scale B under the 6’ 1” mark on the 
scale A. 

Place A so that the 7’ 8” mark is in 
line with the 6’ mark on the scale B, 
read D (3' 1%”) on the scale B under 
the 4’ mark of the scale A, etc. 

HORACE GOLDSTEIN. 

New York, N. Y. 


7o findX when a and b are 
given, place scale A sothat 
dimension a is in line with 

dimension b on scale B.Read 
Xon scale.C opposite index 
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An Adjustable Triangle 


The attachment shown on the triangle 


in the engraving has been found a very 
useful article for the drawing office. The 
eccentric washer A was made of hard 
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BEVEL CALCULATOR 
rubber and held through the triangle by 


means of the screw B with the knurled 
nut. 
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AN ADJUSTABLE TRIANGLE 









To find bwhenX gndagre 
iven, place the Index in a 

ine with X on scaleC and 

read bon scale B opposite 
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When using the attachment it is only 


necessary to place the washer in the de- 
sired position to obtain the required angle 
of lines, and lock it by means of the 


knurled nut. 
quired in making the attachment is to be 


The only precaution re- 
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observed when the washer is in the lowest 
position; it should then clear the edge of 
the triangle. 


Newark, N. J. E, BARANY. 








An interesting pamphlet has been pub- 
lished by the Illuminating Engineering 
Society under the title of “Light: Its Use 
and Misuse.” The illustrations in the 
pamphlet are well chosen and present to 
the reader rather concrete ideas on this 
important subject. Copies can be ob- 
tained from the secretary of the society, 
at 29 West Thirty-ninth St., New York 


. City. 
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Discussion of Previous Questio 


Referring to letters and articles previously published 
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Uncle Entropy Discusses 
His Nephew’s Letter 


My newly adopted nephew raises some 
interesting points on page 741, though he 
tactfully ties my tongue to some extent 
as he does it. He evidently desires to 
know if I am a technical graduate and, 
if so, why should I “knock” technical 
education. 

I wish to disclaim any such standing 
in the profession as my good nephew, in 
his family pride, ascribes to me, and to 
say that I am only one of the common or 
“garden variety” of engineers, but that 
I probably have profited very largely 
from a moderate amount of study at one 
of the leading technical schools. | 
criticize such schools, not because 
they did not do enough for me, but be- 
cause they are so self-satisfied that they 
are not now doing proportionately more 
for their students than they did for me. 

Nephew is fortunately situated. He, 
after a two weeks’ residence, is ready te 
swear by the powers that be. His state 
of mind reminds me of a bargain suit of 
clothes that I bragged about for quite a 
while. I went out in the rain with it 
one day and quit bragging. Nephew’s 
test will come when he goes out in the 
rain. 

College faculties are apt to herd by 
themselves, and are prone to be sensitive 
to the criticism of others in the same line 
of work. They also try to hide them- 
selves and their professional work from 
the business world under the plea of 
danger from commercialism; as if com- 
mercialism was not the only justification 
for their existence. It is the province of 
technical schools to train men for the 
professions as they are practiced. 

While it is laudable to try to elevate 
the profession, it should be borne in mind 
that the newly fledged graduate has to 
provide himself with bread and butter 
before he bothers about the elevation of 
his older associates. This disillusion- 
ment is a process which averages to spoil 
at least a year after graduation. I could 
not but wonder if Nephew’s idea of a 
drawing is not something like that of the 
girl graduate who wrote of an engine shop, 
that they made a hole in some sand and 
poured melted iron in the hole and then 
when it was cool they took it in the 
shop and made an engine out of it and 
then took it in the drafting room and 
made a picture of it. The one thing that 


most “gets my goat” is this notion of 
drawing from models when draftsmen 


work from sketches, but I cannot con- 
vert even my best friends and subordi- 
nates. 

I am sorry that Nephew has to study 
so long and so hard, but he should re- 
member that no matter how much or 
how little most men have to do, they al- 
ways believe they have no time for recre- 
ation, unless they are of the type that 
takes on so much recreation that there 
is no time for work. 


PROFESSIONAL CATCH PHRASES 


It is a pity that he finds it necessary 
to work up an artificial interest in “de- 
script.” “Descript’” as it is taught in 
school is one of the most interesting 
and fascinating games of solitaire that 
ever landed on these shores. It is a 100 
to 1 shot that he won’t use any of it in the 
first 10 years after he graduates, if that 
is any consolation. I taught the thing 
once because I needed the money, but 
there really was no more excuse for me 
than if I had stolen a ham and run away 
with it for the same reason. 

When I was teaching I used these 
same catch phrases about “math” be- 
ing a fine tool, and success in educating 
boys in spite of their well-meaning but 
misguided relatives, and especially that 
bewhiskered gag about their not being 
able to understand until they reached a 
later part of the course. They are in- 
variably successful, in fact it is unsafe 
for a student not to swallow them whole 
if he wants to graduate. 

I look on a lot of this “math” in some- 
what the same light that some teachers 
of the art of boxing look on their pro- 
fession, when they say that a knowledge 
of the manly art protects their pupils 
from attack. Just so, my knowledge of 
mathematics enables me to get all sorts 
of snap judgments past without chal- 
lenge. 

Taken all in all, Nephew appears to 
have fallen into good hands. [| am sorry 
not to be able to accept his invitation to 
visit him at school, though if I did not 
learn something it would be the first 
time. I find so much that I still have to 
learn here at home that I can quite profit- 
ably use my time. If he has struck a 
place where real sincerity and honest 
effort to meet the requirements of the 
engineering profession rule, he is mighty 
fortunate. ; 

If on the other hand his courses are 
padded with well nigh unused things 
which are really curiosities rather than 
utilities or where his professors are look- 
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ing for fame rather than his gain, then he 
is really no more to be commiserated 
thousands of others who have 
passed through the same mill. 


I do not know any college professor 
who has deliberately padded his own 
work, but I suspect that these men are2 
very largely influenced by the curriculum 
of other schools and that through this 
rivalry a lot of what I call froth has 
crept into schools, which only adds to 
the burdens of students and faculty with- 
out becoming a realizable asset. 

Worcester, Mass. ENTROPY. 





Why Good Mechanics Are 
Not Plentiful 


This question always has been, and in 
all probability always will be, discussed, 
and the conclusions will vary greatly. The 
machinist of the present certainly has an 
advantage over the machinist of a gener- 
ation ago, as he works under more favor- 
able conditions with the best tools that 
mechanical skill can devise. Then, why 
the lack of skilled mechanics? I was 
once a machinist myself, and have worked 
in some 30 shops that I can recall and 
in others that I have forgotten. While 
a varied career of this kind is not recom- 
mended by everyone, it is an excellent 
method of collecting data that has to deal 
with shop conditions. 


What is a good mechanic? In my opin- 
ion a good mechanic is born and not 
made, for mechanical intuition (which can 
be explained as the ability to see through 
mechanical problems readily) is more of 
a gift than a development. Mechanical 
ability can be developed to a certain ex- 
tent by anyone, but the really good me- 
chanics are those who have an adaptabil- 
ity for their calling, and are satisfied with 
the conditions under which they work. 


I have talked with hundreds of dissat- 
isfied mechanics, and as a rule they were 
indifferent workmen, who would rather 
throw the back gears out of the shop 
clock, so to speak, than to try and inter- 
est themselves in turning out creditable 
work. To be sure conditions are some- 
times unfavorable, and in this case, why 
not find a job somewhere else? If a man 
is even only an average machinist, but 
understands the first principles of selling 
that which he has to offer—his labor- 
he will experience but little difficulty in 
finding =mployment under conditions that 
suit him. When once he locates in a 
shop where he is satisfied, he will begin 
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to take an interest in his work and show 
wonderful improvement. 


THE UsuAL MACHINIST’s TRAINING 


Our system of training machinists to 
become skilled workmen is oper to criti- 
cism. In fact, the majority of machinists 
have to train themselves by working in 
one shop long enough to get a fair insight 
of the trade and then joining the vast 
army of roving machinists. The roving 
machinist is, without a doubt, the best me- 
chanic, as he has at his fingers’ ends 
hundreds of methods of getting out work 
by short cuts, but he is exceedingly hard 
to hold urless conditiuns are favorable. 

As an example of this, I will cite an 
incident that happened in a large shop 
in one of the Southern states, where I 
was employed some years ago. Business 
was good, and machinists who could be 
depended upon were scarce. The super- 
intendent hired every roving machinist 
who came along and invariably paid the 
skilled ones from 25 to 50c. more per day 
than the regular shop crew, that is, the 
ones who lived in town. 

His argument was: That while rolling 
stones gather no moss, they got pretty 
smooth sometimes, and can be depended 
upon to turn out the maximum of work 
for a little extra cash,inducement. If one 
of the regular stay-at-homes wanted more 
money, did he get it? Certainly not, be- 
cause he was not worth it. He had not 
had the varied training to demand it. 

At the present time our shops are turn- 
ing out more operators than machinists. 
The gencral rule seems to be to put a man 
on one thing and keep him there. This is, 
I will admit, a good way to reduce pro- 
duction costs. At the same time it is an 
excellent way to train indifferent mechan- 
ics. We hear a lot of talk at present 
concerning the training of young men in 
trade schools. Why is not the shop the 
proper place to train young men as me- 
chanics? We do not need trade schools. 
As soon as the shops wake up to the fact 
that it is up to them to train men them- 
selves, even if the other fellow does get 
the benefit, we will begin to raise an army 
of efficient and satisfied mechanics. 


NECESSITY OF VARYING WORK 


I am not an enthusiast over apprentice- 
ship systems, but I think that every shop 
should change its junior machinists 
around enough to give them a general in- 
sight of the trade, and also raise their 
wages as their earning capacity increases. 
When I was 17 years old, I was making 
10c. per hour running two cam cutters in 
a sewing-machine shop, and I confidently 
believe that if I had followed the time- 
honored tradition of “sticking to one 
thing,” I would be cutting cams yet. 

When the shop superintendent is con- 
fronted with the problem of obtaining 
good machinists, let him ask himself a 
few questions along the following lines: 
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Are we taking any steps for training 
good mechanics ourselves? Do we pay 
the maximum wage? How do our shop 
conditiors compare with the other fel- 
low’s? What kind of a place is our 
town to live in, not from a salaried man’s 
point of view, but from the wage 
earner’s ? 

These questions may mean but little to 
the shop management, but the machinist 
considers them of vital importance and is 
always guided by them. It is my opinion 
that there are as many good mechanics as 
ever, but it is useless tu try to make them 
throw up a sure thing for an uncertainty. 
If it is necessary to train more good me- 
chanics, every shop will have to do its 
part by forgetting the fact that it is train- 
ing mechanics for the benefit of some- 
one else. 

F. B. JAcoss. 

Philadelphia, Penn. 








The Foreign Language 


Apropos of your editorial remarks, on 
page 745, concerning the value of foreign 
languages in engineering education, and 
the depreciative remarks concerning that 
value, by the author of the contribution 
“Engineering Education” in the same is- 
sue, permit me to approve of your edi- 
torial conclusions. 

During my 31 years of service in the 
testing department of the Pennsylvania 
R.R., and intimate contact with the man- 
agement of mills and factories, there has 
passed under my observation an unbroken 
procession of engineering graduates and 
engineers of all possible variety of at- 
tainments. The members of that brigade 
of engineers were all trained for, and 
expected to deal successfully with, that 
vital criterion of all engineering knowl- 
edge—the safe and economic practical 
use of materials of construction. 

Being familiar with the qualities and 
properties of structural materials and 
their uses, I could not help but see what 
relation the degree of efficiency of his 
education had upon the ability cf the 
prospective engineer to meet the endless 
variety of problems confronting him. To 
be successful in this, by no means an 
easy task, the engineer has to range over 
a wide field of knowledge, and the bet- 
ter he is equipped, not only to extend this 
range into other fields, but to scrutinize 
the field closely for whatever product it 
may offer in the line of helpful appli- 
ances, the more successful engineer he 
will be. 

Now with all due respect and credit 
for the achievemerts of the American 
engineer, it cannot be denied that other 
nations have produced high-grade engi- 
neers and notable engineering achieve- 
ments, and have made researches and in- 
vestigations of far-reaching importance 
to the world. As the recent International 
Congress for Testing Materials showed, 
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and the coming visit of the American en- 
gineers to Europe emphasizes, the engi- 
neering fraternity has become an interna- 
tional family, and the more intimate the 
contact between the members of that fam- 
ily, the greater the benefits to be derived 
by each of its members. 


LANGUAGES BROADEN OBSERVATION 


However, only those will be benefited 
who are able to enter fully and intimately 
into the sentiment, feelings, psychology 
and characteristics of the individual mem- 
bers of the family circle. Those who 
are unable to do so have to be satisfied 
with hearsay knowledge, which never can 
be as valuable as first-hand information. 

In other words, the engineer who is in- 
sufficiently equipped to range over the 
field of knowledge accumulated by the 
whole family of engineers, and stored up 
for use in different parts of the field, is 
at a disadvantage. I have had occasion 
many times to note the disadvantage of 
those engineers who have only the com- 
mand of their mother language, and are 
thus confined to the exploration of a re- 
stricted field of knowledge, however valu- 
able that knowledge may be. 

If it is considered desirable to make 
French and English elective studies in 
German continuation schools for appren- 
tices and journeymen, and in girls’ com- 
mercial continuation schools, it seems 
strange that the study of foreign lan- 
guages should be considered superfluous 
for American engineers, who are the 
ones who ought to help us to conquer the 
markets of the world for our country. If 
I had the money I have seen wasted on 
account of such American self-sufficiency, 
I would be a rich man indeed. 

PAUL KREUZPOINTNER. 

Altoona, Penn. 








How Long It Takes For New 
Ideas to Be Adopted 


In the article on page 822 under the 
title “How Long it Takes for New Ideas 
to Be Adopted,” the several places in 
which “chamfering” is referred to repre- 
sent typographical errors, it being quite 
apparent that “chambering” was _in- 
tended. 


In a paper read before the Canadian 
Railway Club, it was suggested that the 
difficulties of insulating steel passenger 
cars could be overcome by placing a strip 
of non-conductive material between the 
side post and inside finfish and by elimin- 
ating the air space entirely. Vegetable 
fiber, filling the entire space, could be 
used to great advantage, especially if this 
insulation could be manufactured so as to 
have a sponge-like appearance, thus di- 
viding the space into millions of small 
and closed air cells. Such insulation 
would be cheap and effective and there 
would be no danger*of fire. 
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An Electric Tempering Furnace 


The furnace described has been suc- 
cessfully used for tempering and an- 
nealing small taps, dies, and other small 
tools used in constructing experimental 
apparatus. Temperatures from 100 to 
1800 deg. F., are obtained by simply 
adjusting the handle of the rheostat. The 
great advantage of this furnace over gas 
and air is that the heat is uniform 
throughout, This is essential in temper- 
ing dies and taps. 

Noise is eliminated and the furnace 
can be moved from one place to another, 
drawing current from a lamp socket or 
plug. It is so designed that after the 
current has been turned off the furnace 
will retain its heat for a number of 
hours, lowering gradually,.which makes 
it excellent for annealing purposes. The 
furnace is shown at A in Fig. 1, B is the 
rheostat, C the ammeter, and D the py- 
rometer. 


CONSTRUCTION OF THE FURNACE 


Inside the furnace is 6 in. deep and 
4 in. in diameter, while the outside of 
the casing is 10 in. in diameter and 10 
in. high. The wire used for the sides 


By Harry Bryan 


The method and materials used 
to make an electric furnace for 


tempering and annealing small 
taps, dies and other small tools. 
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and the length 6 in. This outside diam- 
eter determines the size of the furnace. 
At the large end a half-inch cut is taken, 
the depth of which is determined by the 
thickness of the brass ring C which is 
used to hold the mandrel together after 
it is split. It is then taken from the 
lathe and put into a miller or saw and 
cut through to the inside mandrel, mak- 
ing four sections. 

It is held together at the top by the 
brass ring and at the bottom by a fine 
wire passed around the cylinder with the 
ends twisted. The tapered mandrel is 
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is No. 17 Nichrome, while the bottom is 
wound with Nichrome ribbon \% in. wide 
and 0.0126 in. thick. Several attempts 
to wind the wire uniformly were un- 
successful, and it became necessary to 
devise a method of winding the wire in 
a removable core. 

A collapsible mandrel A, Fig. 2, was 
made of a piece of poplar wood. _ The 
wood was put in a lathe and a tapering 
hole bored. The large end was 3 in. in 
diameter and the small end 2% in. A 
center mandrel B was made to fit the 
taper and to extend a little on each side, 
so that when driven in it- would tighten. 
With the cylinder on the mandrel and be- 
tween the centers, the outside of the cyl- 
inder was turned and faced. 

The diameter of the mandrel was 4 in. 








THE FURNACE CONNECTED TO INDICATING APPARATUS 


then placed in position and tapped in, 
which tightens up the outside. It is now 
ready to receive the wire, and makes up 
the sides of the furnace as shown in 
Fig. 3. The mandrel is put in the lathe 
between the centers and covered with a 
sheet of paper; this causes the mandrel 
to slip easily when removed. One end 
of the wire is made fast, enough being 
left to make one lead; it is then wound 
spirally upon the mandrel. The distance 
between each wrap is about % inch. 
When the winding is completed the 
end of the wire is fastened and enough is 
left over for the other lead. It is then 


taken out of the lathe and a mixture of 
magnesite (magnesium carbonate) and 
sodium silicate (water glass) is plast- 
ered over the outside as a binder. 


This 





is allowed to stand for three or four 
hours. It is then put in a form (a steam- 
pipe nipple 6 in. in diameter and 6 in. 
long being used for the form) and 
packed with a mixture of magnesia ce- 
ment, fireclay and water. This is al- 
lowed to stand over night. 

When the outside cement sets it con- 
tracts, making the form easily removed. 
The wooden mandrel can now be re- 
moved by tapping the small end with a 
piece of wood; this knocks out the center 
or core. When this is removed the in- 
side pieces will collapse, leaving the wire 
exposed to the surface. The inside is 
covered with a thin layer of magnesite 
mixed with sodium silicate and smoothed 
up so as to give a good surface. This 
is set aside to receive the bottom. 

The bottom is wound with Nichrome 
ribbon % in. wide and 0.0126 in. thick, 
in a watch-spring form. Each layer is 
insulated by winding a double thickness 
of ss:-in. asbestos in with the ribbon. 
When the -coil is the same size as the 
inside of the furnace it is tied with cord 
so as to hold the ribbon in place. It is 
then placed in the bottom of the cylinder 
with the two leads on the outside and 
bound in with cord or adhesive tape. The 
three leads at the bottom of the furnace 
are brought up the sides to the top and 
fastened with cord. A nipple 8 in. in 

















Fic. 2. PARTS OF FURNACE MANDREL 
diameter and 8 in. long is used as a form 
or mold for the next operation. 

The bottom is covered to the depth of 
about 1 in. with magnesia, fireclay, and 
water mixture. The furnace is then 
placed in this form and the sides filled 
with the same mixture as the bottom. 
After this has set for a few hours the 
form is removed. The furnace as it 
stands can then be dried out in an oven 
or the top and bottom can be connected 
in series and an electric current passed 
through it, which will dry it out very 
readily. 

When the cement is dry the furnace 
is placed in a sheet-iron can about 10 
in. in diameter and 10 in. long, cover- 
ing the bottom to about the depth of 114 
in. with dry magnesia and following up 
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the sides, packing it tightly by ramming. 

When filled the connection or the top 
is made, connecting the sides in series 
with the bottom and bringing the two 
leads out to binding posts which are in 
the asbestos covering on top. The fur- 
nace is now ready for use. A piece of 
fire clay is laid over the top, in order to 
retain the heat and a coat of black paint 
applied to the outside. 


THE RHEOSTAT 


The rheostat may be made in any 
shape desired, the precaution being 
taken to leave the wire heavy enough 
to carry the current and possessing suffi- 
cient resistance. The furnace described 
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Fic. 3. FURNACE MANDREL COMPLETE 
has a resistance of about 16 ohms; the 
rheostat will have a resistance of about 
50 ohms. 

The current used is 220 volt direct. 
The top and bottom are made of slate 
plates 9 in. square, held apart by 4 rods 
12 in. long. The plates have 21 holes 
drilled in each in a circular form; these 
holes hold the contact points on the top 
and the wire on the bottom. An arm 
with an insulated handle rotates in a 
bushing in the center of the top plate and 
makes contact with each of the points. 

The resistance wire used is known as 
“advance wire” and is wound on a half- 
inch rod in a lathe in spring form and 
stretched between the top and bottom 
connections. The only other instruments 
needed are an ammeter and a pyrometer, 
to determine the amount of current the 
furnace is using and to indicate the heat. 


CALIBRATING THE FURNACE 


By using an ammeter one pyrometer 
will do for several furnaces. The py- 
rometer is set in the furnace,-and as the 
ten:perature increases the amount of cur- 
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rent ged will show on the ammeter; in 
this way the ammeter can be used for 
indicating different temperatures. The 
amount of current used for maintaining 
1000 deg. C. (or 1800 deg. F.) is five 
amperes, 220 voltage. 
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The Three Watchers 


By F. R. PARSONS 


In our machine shop are three individ- 
uals whom we have dubbed “The Three 
Watchers.” It may be that this peculiar 
trinity is present in every shop. Their 
acquaintance is infinitely more interesting 
than beneficial. However, permit me to 
introduce them, and then when you have 
made their acquaintance, look around you 
in your own shops and see if you can 
recognize a relative of theirs. 


THE “Boss WATCHER” 


He it is who is gifted with a wonderful 
dual vision. He can direct one eye upon 
his work while the other is roaming 
around the shop following in the wake of 
his foreman. He it is who always knows 
the reason why the boss is giving in to 
someone; he scents with anticipatory 
pleasure the trouble which he knows wiil 
arise over that misfit piston. His one eye, 
ubiquitous and watchful, is never at rest 
when the manager is being conducted 
round the shops to view the progress of 
the various jobs. And when the foreman 
is inquired for he is always the one on 
the spot who can, with a certainty born 
of long practice, point down the machine 
aisles and say: “There he is.” Such 
is the “Boss Watcher.” 


THE “CLock WATCHER” 


The “Clock Watcher” is the man who is 
never taken by surprise wher the whistle 
blows. His greatest friend and asset is 
his watch. You can easily recognize a 
clock watcher by the accumulation of 
grease in the near neighborhood of his 
left-hand vest pocket. His watch, as 
a rule, is timed to a fraction of a second 
with the works’ whistle, in order that its 
wearer may not, by any chance, be caught 
napping with the tools in his hands when 
the latter blows. 

An observing man can invariably tell 
when it is within a minute or so of the 
meal hour or knocking-off time. Fol- 
‘ow a “clock watcher’s” movements and 
you will find him with his tools dewn on 
the bench, or his machine “grinding 
wind,” and he busily engaged wiping his 
hands and otherwise getting ready for the 
psychological moment. 


THe “TrouBLE WATCHER” 


The remaining member of the trinity 
affords an interesting study. I refer to 
the “Trouble Watcher.” To such a man 
is invariably intrusted the jobs having the 
biggest element of chance about them—at 
least he says so. You never find him 
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serenely contemplating a job, secure in 
his knowledge that the end will turn out 
all right. He is continually worrying 
himself into the belief that he is taking 
a wrong course. 

He finds mistakes in the drawings be- 
cause his actual dimensions do not coin 
cide. He goes around a ten-acre field 
to get to a point that he might have 
reached in a bee line. He wastes an hour 
trying a fit that in 30 seconds a pair 
ef calipers or a micrometer would have 
told him was several hundredths big. 

He worries the life out of his foreman 
by putting senseless questions which a 
school boy learning first-year mathematics 
would not dare ask. His taps do not 
make a clean thread; his reamers score; 
his lathe chatters; his—bvt why preceed ? 
Such is the “Trouble Watcher.” Surely 
you must have met him! 








Metrology in Relation to 
Industrial Progress 


In a paper presented to the Franklin In- 
stitute, S. W. Stratton, director of the 
U. S. Bureau of Standards, reviews in a 
forcible manner the direct influence of 
metrology upon industrial progress. Many 
instances are mentioned, among which are 
the interchangeable method of manufac- 
ture, the accurate measurement of tem- 
perature in steel, glass, ceramic and other 
industries where it was formerly esti- 
mated. Its influence in applied electricity 
and science is difficult to appreciate. 

Every progressive country has recog- 
nized early in its history that the fixing 
of standards is a governmental function 
and has early made provision for the 
maintenance and use of the standards 
used in trade. Later, these countries, 
recognizing the new and broader field of 
inetrology and its vital relation to indus- 
trial development, have established na- 
tional institutions equipped for scientific 
investigations in all branches of metrol- 
ogy. 

The first of these was the Physi- 
kalisch-Technische Reichsanstalt, estab- 
lished by Germany in 1884, dealing with 
the newer branches of metrology, includ- 
ing light, heat, electricity and the deter- 
mination of important phvsical constants 
in these same fields of science. This in- 
stitution was an addition to the laboratery 
of the Normal Eichungs-Kommission, 
having to do only with the ordinary stand- 
ards of trade, and its phenomenal influ- 
ence upon the industrial development of 
Germany is too well known to comment 
upon at length at this time. Later there 
was established in Germany still another 
institution, the Material Priifungsamt, 
dealing with the subject of metrology in 
its newest and broadest sense, namely, 
the determination of the properties of 
the more important materials of construc- 
tion and other industrial products, 











November 28, 1912 


| Issued Weekly by the 


Hill Publishing Company 
Joun A. Hitt, Pres. Row't McKean, Sec’y. 
505 Pearl Street, New York. 
Monadnock Bidg., Chicago. 


6 Bouverie Street, London, E. C. 
Unter den Linden 31—Berlin, N. W. 7. 


L. P. ALFORD, Editor. 


Correspondence on mechanical sub- 
jects solicited and paid for. Name and 
address must always be given—not nec- 
essarily for publication. 

Subscribers can have address changed 
at will. Give old and new addresses. 

Subscription price $4 per year, postage 
prepaid, to any post office in United 
States, United States possessions and 
Mexico. $5.50 to Canada. $7 in all 
foreign countries except Europe and 
British possessions in Eastern Hemi- 
sphere. 

Hill Publishing Co., Ltd., 6 Bouverie 
St., London, E.C., will serve all sub- 
scriptions for English Edition for Europe 


and British possessions in Eastern 
Hemisphere. Price 30 Shillings for 
England. For all other countries in 


Eastern Hemisphere, 35 Shillings. 
Published in the German language 
under the name of “‘ Maschinenbau,” by 
the Hill Publishing Co., A G., 31 
Unter den Linden, Berlin, N. Se A 
Price for Germany 24 M , Austria 29 K., 
Switzerland 32 Fr., other countries in 
Eastern Hemisphere 35 M., North or 
South America 40 M , or $10. 
Entered at New York Post Office as mail 
matter of the second class. 


——— 
—- 


Cable Address, ** Macutnist,”’ N. Y 








Se 
—— 














CIRCULATION STATEMENT 


During 1911, 1,358,200 copies. For 
October, 1912 (American weekly, Eng- 
lish weekly and German weekly), total, 
119,750. 

Of this issue, 24,250. 

None sent free regularly, no returns 


from news companies, no back numbers. 





OUTLINE OF TOPICS, PAGE 157 





Habit and necessity lead us to meas- 
ure many things in dollars which might 
better be set against a more worthy stand- 
ard. Yet even the money unit may show 
important facts. 

German industrial education has been 
presented before from many angles, but 
not from that of cost. Thus the article on 
page 897 has the feature of coming from 
a new viewpoint. It shows the huge sums 
being spent to educate some 550,000 boys, 
girls and workers and-strengthen the in- 
dustrial army of the Empire. When one 
reads these figures he must remember 
that a dollar in Germany has greater pur- 
chasing powers than here. 

Congress will be asked at the next ses- 
sion to consider either the Page, bill for 
appropriating funds for industrial educa- 
tion, or some measure drawn with the 
came purpose. We have urged that fed- 
eral aid should be given for industrial 
and trade education, as well as for agri- 
cultural training. Germany has seen the 
need of such national aid, ard has acted. 


It is time that we took similar action. 
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A Mechanical Section of 
the N. M. T. B. A. 


The advisability of establishing a me- 
chanical section of the National Machine 
Tool Builders Association was brought 
up at the recent convention. A most able 
presentation of the subject was made in 
the paper of E. J. Kearney. This is a 
matter of importance, not merely to ma- 
chine-tool builders but likewise to the 
purchasers of their product, and more 
broadly still to all of the users of ma- 
chine tools. This is so, for whatever 
helps machine-tool builders to improve 
their product likewise benefits every ma- 
chine-tool owner and operator. 

Because of the general importance of 
this suggestion, it is in order to ask if 
the formation of such a_ section, re- 
stricted to the technical representatives 
of the firms having membership in the 
Association, will be able to cover the 
possible field in a representative manner 
And going a step further, the question is 
clearly pertinent, would not a machine- 
tool section of the American Society of 
Mechanical Engineers accomplish all that 
a technical section of the machine-tool 
builders can hope to do, and more ? 

During the last year a number of tech- 
nical sections or committees have been 
formed within the American Society of 
Mechanical Engineers. Membership on 
these committees has not been restricted 
to members of the Society, but an earn- 
est effort has been made to get the best 
men in the field of the committees’ activ- 
their 
connections. It is too soon to gage the 
results of the work thus begun, but al- 
ready their activities havc brought about 


ity, without reference to society 


the offering of valuable papers to the 
Society and have stimulated interest in 
engineering lines which have not before 
been reached. 
with the spirit in which it 
started there must finally come direct 
benefit to the Society’s membership, to 
mechanical engineering, and, to the pub- 
lic as well. 

A large number of the mechanical en- 
gineers and designers of machine-tool 
building firms are members of the A. S. 


If the work is carried on 


has been 





M. E. Thus the formation of a machine- 
tool section of the society could be eas- 
ily brought about with some of these 
men as a nucleus, and their number could 
be added to by selecting others who are 
actively and prominently engaged in ma- 
chine-tool using. Such a committee or 
section could be made truly representa- 
tive of the industry. It would be able to 
call upon the entire membership of the 
society for a discussion of the problems 
that it might present, with the full knowl- 
edge that the best mechanical enginner- 
ing experience of the country would be 
brought to bear in reaching a solution. 
Further, the reports and actions of such 
a committee would be brought home di- 
rectly to. all who are interested in ma- 
chine tools, thereby closely knitting to- 
gether the interests of builder and user, 
to the direct advantage of both. 

On the other hand, a mechanical 
branch of the Association would be re- 
stricted, as we understand it, to mem- 
and of machine-tool 


bers employees 


building firms. And although these men 
combine the best talent and experience 
in their lines in the country, there would 
be lacking the extended mechanical en- 
gineering experience which might be of 
value in solving some of the more knotty 
problems. 

Thus it seems that the 
both builder and user can be 


interests of 
better 
served through a machine-tool section of 
the A. S. M. E. We do not doubt but 
that such a section would be gladly or- 
ganized if a request were made. 








Keeping High Speed Drills 
Warm 

Users of high-speed drills find that 

there is something besides mere speed 

It is the heating of the drills 

to the point where they are tougher and 


that counts. 


will stand more punishment in the way 
of feed. 

When cold, high-speed steel seems to 
be very brittle at times, and cold drills 
have been known to break by simply 
dropping a couple of feet to a wooden 
floor. This rarely happens after a drill 
has been heated by use or otherwise. 
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In several instances, the heating of the 
soda water or other cutting lubricant, 
has made a vast difference in the life of 
high-speed drills. With the cold liquid 
pumped on the drill, the edge would chip 
and the drill fail to do what was ex- 
pected. But heating the liquid prevents 
this chilling of the cutting edges and the 
drill heats up to the point where it can 
stand the stresses imposed upon it. 

Then, too, drilling fixtures can affect 
results. Where the hardened bushing is 
longer than need be, there is an wun- 
necessary wearing of the drill; the time 
required to pass through the bushing 
must also be considered. By so design- 
ing the fixture that the bushing is in a 
sort of crater or cup, there is always an 
ample supply of lubricant around the drill 
and better results are obtained, especially 
on small drills, 

There is a marked tendency 
higher drill speeds and the use of hand 
feed, even up to holes of half-inch diam- 
eter. This does not, of course, apply 
where multiple spindles can be used to 


toward 


advantage. 








The Labor Purchasing Agent 


The purchasing agent for materials is 
a familiar shop executive. He should 
be, and usually is, a well trained, capable, 
shrewd man. He is a good judge of mar- 
ket conditions and experienced in getting 
satisfactory prices and deliveries. If he 
adds to this some technical knowledge of 
the materials he buys, and acts as a scout 
searching for new machines, appliances 
or devices that may be of service to his 
firm, he is a still better man. [n any 
event, he is highly paid; for upon him 
rests the responsibility of the wise ex- 
penditure of large sums of money. 

But in the machinery field the money 
spent for materials is much less than the 
sum spent for labor. Yet how many 
have ever heard of a labor-purchasing 
agent? 

The very suggestion of such a shop ex- 
ecutive points out a glaring inccnsistency 
in the duties of the executive force of 
the average machinery-building plant. 
The responsibility of spending, say 40 
per cent., of the production expense is 
turned over to a capable, highly paid ma- 
terials-purchasing agent. By contrast, 


the expenditure of the other 60 per cent., 
the sum that goes to labor, is delegated 
to no one in particular, but is divided 
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and subdivided between superintendents 
and foremen. The need and possibilities 
of a labor-purchasing agent are unrecog- 
nized. 

If we hire a man to spend 40 per cent. 
of the money necessary to carry on pro- 
duction, why do we fail to employ some- 
one to spend the other 60 per cent. ? 

The possibilities for good from the em- 
ployment of a capable man to hire em- 
ployees are tremendous. He can keep 
in touch with the local labor markets, 
know what men are needed in the shop, 
anticipating these wants, meet all appli- 
cants and take time enough to “sift” 
them; know all the men in the plant, gain 
their confidence, suggest raises of pay 
if such are deserved, and, in fact, truly 


exemplify the broad policies of the man- — 


agement. 

All this is no dream, for a single inci- 
dent has come to our attention where a 
small shop, employing about 400 men, 
engaged the services of stich a labor- 
purchasing agent. In a few weeks the re- 
lations between the management and the 
men were changed from one of distrust to 
one of confidence, and a little later the 
reputation of this shop was such that 
there was a machinist waiting list of 250 
names. That is, 250 first-class machin- 
ists in other shops of the city wanted a 
job in this one, and wanted it to such an 
extent that they were willing to go to the 
trouble to apply and be registered with 
the labor-purchasing agent. 

These highly desirable things are by 
no means all of the advantages that may 
come from employing a suitable man in 
such a position. But it will undoubtedly 
be more difficult to get a man for such 
work than for the work of purchasing ma- 
terials. More men know the materials 
of construction than know human nature, 
and the position we have outlined is pe- 
culiarly a human-nature job. 

But the suggestion is a good one, and 
we welcome the time when the hiring of 
employees will be considered as import- 
ant, in fact, more important work, than 
the buying of castings and steel and oil. 





Greater Automaticity 


In the machinery-building field the be- 
ginning of the present decade has brought 
great improvements in automatic machin- 
ery, and a close study of shop manage- 
ment. Mr. Rowell, before the American 
Society of Mechanical Engineers, gives 
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data as to the increase of speed of tex- 
tile-mill machinery, and again his figures 
but indicate the speeding up that has 


come in all industries. We read: 


In the decade from 1870 to 1880 the 
average speed of the front roll of spin- 
ning frames on print goods numbers was 
64 r.p.m., the average product being 
about 0.80 lb. in 60 hours. Today the 
average speed of the front roll for the 
same numbers of yarn is 122 r.p.m., with 
the average product of 1.44 Ib. per 
spindle in 60 hours, an average increase 
of 80 per cent. per spindle, with a better 
quality of yarn. The product of looms 
has increased from an average of about 
27 lb. per week to an average of 44 Ib. 
per week on print goods. Forty years 
ago the average product per week gross 
floor area was about 1 Ib. of cloth to 
7.25 sq.ft. while today in modern mills 
the average product is about 1 Ib. of 
cloth per week to 3.5 sq.ft. for a week 
of 60 hours. 


It is reasonable to believe that advance- 
ment in the future is to be along lines of 
greater automaticity. Already the au- 
tomatic loom has won its way in the tex- 
tile field, and has brought to mind the 
ancient dream of the “maniess shop.” 





Dinner to Professor Sweet 

On the evening of Dec. 4, at the time 
of the annual meeting of the American 
Society of Mechanical Engineers, a din- 
ner will be given to Prof. John E. Sweet, 
in the Engineering Societies’ Building. 
This is in honor of Professor Sweet’s 
eightieth birthday. 

Attendance at the dinner is not re- 
stricted to members of the society. On 
the contrary, a cordial invitation is ex- 
tended to all of Professor Sweet’s friends 
and well-wishers. 

Tickets, $5 per cover, should be re- 
served at once. Checks should be made 
payable to F. A. Halsey, treasurer, and 
sent to this office, 505 Pearl Street. 





In these days of standardization, why 
does not some enthusiast take up the 


matter of business cards? In many of- 
fice these are carefully filed, forming 
an excellent record of firm and individual 
names. But the sizes are everything and 
anything. From a collection before us we 
find a small one measuring 1'4x3 in., 
and a lasge one 234x4°4 in., with all sizes 
in between. Further, some have square 
corners, the majority in fact; others round 
corners. Some are thick, others thin; al- 
though the thickness apparertly bears 
some sort of a relationship to the size. 
Here is a virgin field for someone who 
would like to further the cause of stand- 
ardization. 
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Shop Equipment 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 
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News 








Plain and Gap Bed Engine 
Lathes 


The lathes shown in the halftones are 
respectively an 18-in. engine lathe with 
plain bed and a 16-in. engine lathe with 
gap bed, built by the South Bend Ma- 
chine Tool Co., South Bend, Ind. 

The 18-in. lathe shown in Fig. 1, with 
6-ft. bed will swing 33 in, between cen- 


ters, 1814 in. over the bed and 13% in. 


over the carriage. The spindle has a 
ly¥s-in. hole through it. 

The carriage is provided, as shown, 
with T-slots for bolting work, and can be 
locked when the cross feed is used. The 
lathe is provided with power cross and 
long feeds and the cross feed is provided 
with a graduated collar, reading in thou- 
sandths of an inch. All standard threads 
from 4 to 40 per in. can be cut. 


The equipment includes plain rest, 

















PLAIN 


18-IN. BY 6-FT. 


ENGINE LATHE 

















Fic. 2, GaP Bep LATHE 16 IN, By 6 FT. 


large and small faceplates, centers, fol- 
lower and steady-rests, countershaft and 
the usual change gears and wrenches. 
Compound rest, taper attachment and 
raising blocks are supplied as extras. 

In Fig. 2 is shown a 16-in. gap-bed 
lathe which, with 6-ft. bed, swings 36 in. 
between centers, 164 in. over the bed, 
24 in. in,the gap. which is 83 in. wide. 
This type of lathe is built in five sizes, 
from 11%- to 18%-in. swing over” the 
bed, and 15- to 26-in. swing in the gap. 
Should bridge pieces be desired they 
must be ordered with the lathe, 








Automatic Double Seamer for 
Irregular Shapes 


The machine shown is for double-seam- 
ing in one operation both ends of square, 
oblong or oval cans. It has a capacity for 
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AUTOMATIC DOUBLE SEAMER 


cans up to 8 in. square and 15 in. high. 
The speed of operation depends to 


‘some extent on the shape of the work. 


Oblong cans about 3 in. by 8 in. may be 
produced at the rate of 12 per minute. 
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Square or oval shapes can be double 
seamed at considerably increased speed. 
The closing movements of the chucks 
and the operation of the clutch and brake 
are performed by power under the con- 
trol of a single-foot treadle. The treadle 
requires but a slight pressure and allows 
the operator to work while sitting down. 
The chucks are bolted directly to the 
faceplate gears on the ends of the spin- 
dles. This allows of a short connecting 
or driving shaft which helps to effectually 
eliminate the defect of twisted cans. The 
feed cams are driven by spical gears from 
the spindles. The rocker shafts and arms 
are in one piece and the drive is by bevel 
gear through a friction clutch and brake. 
Adjustment for different height cans 
is made by a conveniently located hand- 
wheel on the upper head, which operates 
a lifting screw. The handwheel is geared 
to the driving shaft, a tumbler bearing 
being provided and interlocked with the 
main clutch. 
The machine weighs, complete, 3100 
Ib., and is a recent product of the E, W. 
Bliss Co., Brooklyn, N. Y. 








High Speed Sensitive Radial 
Drilling Machine 


The halftone shows the latest addition 
to the line of radial drilling machines 
built by the American Tool Works Co., 
Cincinnati, Ohio. 

In this design special attention has 
been given the convenient location of the 
levers and operating members. The feed 
lever is located on the head in front of 
the operator, on the right-hand side. A 
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ratchet-lever feed is used, and when the 
lever is placed in its vertical position, it 
is automatically disengaged from the 
rack-pinion shaft. The spindle can then 
be adjusted quickly up and down by 
means of a small star knob on the end 
ef the rack-pinion shaft. 

The head is moved along the arm by 
means of a rack and pinion operated by 
a handwheel. This wheel is located to 
the operator’s left. The operator is thus 
enabled to swing the arm with his right 
hand and at the same time adjust the 
head along the arm with his left hand. 

The head consists of a main saddle, 
which has a bearing on the arm and car- 
ries an auxiliary sliding head upon a ver- 
tical dovetail. The sliding head is so 
arranged that it can be moved to or from 
the table, and the auxiliary head can be 
clamped at any point along the dovetail. 

The drive is by means of a 2-in, belt 
and there are no gears in the driving 
mechanism from the countershaft to the 
main spindle. The driving and idler pul- 
lcys are equipped with ball bearings. 

The spindle has six changes of speed, 
ranging from 300 to 900 r.p.m., in geo- 
metrical progression, and is provided at 
the top with an adjustable stop collar, 
which may be used as a depth gage. The 
machine is made with elevating or sta- 
tionary table, and for belt or motor drive. 








Multiple Spindle Drilling 
Machine 


The machine shown is a recent de- 
sign of the National Automatic Tool Co., 
Richmond, Ind., and in general is similar 











| 
| 








HIGH-SPEED 


SENSITIVE RADIAL DRILLING MACHINE WITH ELEVATING TABLE 
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to the machine described on page 748. 

It is furnished with one or more clus- 
ter heads. The drive is by universal 
joints or center shaft. The spindles have 
ball thrust and adjusting nuts for wear. 
The maximum distance from the end of 











Ar Macninest 








MULTIPLE-SPINDLE DRILLING MACHINE 


the spindle to the face of the table is 
15 in., and the minimum distance is 3 
in. Vertical adjustment is provided 
within the spindle for different lengths of 
straight-shank drills which are held by 
spring-steel collets. The regular center 
distances are %} and 43 in., depending 
upon the size of the hole to be drilled. 
The head has a circular range of 8% 
in. The working surface of the base is 
14% in. square, and the overall surface 
is 17'4x18% in. The machine is adapted 
for bench use, or can be mounted on a 
stand as shown. Without stand the ma- 
chine is 48 in. high, and when mounted 
occupies a floor space of 19'4x28 inches. 





Gap Bed Engine Lathe 


The gap-bed lathe shown swings 21 in. 
in the gap and accommodates work 6™% 
in. wide in front of the faceplate in 
the gap. The crank handle for moving 
the carriage is conveniently located at the 
left-hand side of the apron. A gib is at- 
tached to the carriage at the right-hand 
side of the apron for the purpose of stif- 
fening it when overhanging the gap. A 
filling piece is furnished for the gap when 
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it is desired to convert the machine into 
a plain engine lathe with a swing of 13% 
inches. 

The headstock has a bearing 2114 in. 
on the bed and the front journal is 2% 
in, in diameter by 4 in. long. The spindle 
is bored to hold a bushing for a No. 3 
Morse taper. 

The carriage has a bearing 18 in. long 
on the V’s; the bridge is 7% in. wide, 
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is removed from the tool post, one shank 
is placed on each side and the Y-shaped 
clamp placed through the slot and se- 
cured with the tool-post setscrew. 





Compensating Quadrant Crane 


The halftone shows a one-ton com- 
pensating quadrant crane recently de- 
veloped by the La Salle’ Machine & Tool 














GAP-BED ENGINE LATHE 


and a dial for screw cutting is provided. 
The apron with the included bearings is 
cast in one piece and a safety device pre- 
vents throwing in half nuts when either 
feed is connected. 

This lathe is a recent product of the 
Williard Machine & Tool Co., Cincin- 
nati, Ohio, and is built with 6-, 7-, 8- and 
10-ft. beds. The weight with 6-ft. bed is 
1600 pounds 








A Boring Bar Holder 


The halftone shows a boring bar and 
holder manufactured by the Krieger Tool 
& Manufacturing Co., Grand Rapids, 
- Wis. It will fit lathes from 16- to 20- 
in. swing; will take bars from % to 1% 
in., and the bar can be raised or de- 
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BoRING-BAR HOLDER 


inch above or below the 


pressed one 
center. 

The holder has two shanks, as shown. 
When light boring is being done, either 
one of these shanks can be clamped in 
For heavy boring the ring 


the tool post. 





Co., La Salle, Ill., and especially adapted 
for truck service. 

This crane cannot be swung in a hori- 
zontal plane, but on special order it can 
be equipped with a turntable so that it 
may be swung either through 180 deg. 
of a circle or a full circle. 

The frame, boom and nut are made 
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The figures on the weights show the 
test load used on this crane. With this 
test load it is possible for one man 
by means of a erank attached to the 
pilot wheel, to raise the boom from the 
lowest to the highest position without over 
exertion. The screw is actuated by means 
of the crank through gun-metal bevel 
gears, with a ratio of 114 to 1, and with 
the one-ton load a man can raise the 
boom from the lowest to the highest 
position in 30 seconds. The compen- 


sating feature reduces the thrust on 
the screw; in some positions of the 
boom it is practically balanced. The 


load remains at practically the same level 
whether the boom is at its lowest or 
highest position. 

The hoisting on this crane can be ac- 
complished either by an electric hoist 
on an electric truck, or by a hoist de- 
signed to be driven directly from the 
transmission of a gasoline truck. The 
crane has a maximum outreach from the 
front of the frame of 7 ft.; a minimum 
outreach of 2 ft.; the maximum height 
is 8 ft. 10 in., and the minimum height 
6 ft. 2 in. It weighs, complete, 1150 Ib. 








Boiler Shell Drilling Machine 


The halftone shows a new type of 
coiler-shell drilling machine in which the 
shell, after being rolled up, is centered in 
a four-jawed universal chuck, capable 
of being rotated at the will of the oper- 
ator from the drilling position. The oper- 
ator is located in a cage which raises and 
lowers with the head so that he is always 
located in the same relation to the operat- 
ing mechanism. 





ed 





COMPENSATING QUADRANT CRANE 


of open-hearth steel castings. The tie 
rod, upon which the nut slides, is made 
of cold-rolled steel covered with brass 
tubing. The screw is made of nickel 
steel, and is mounted upon self-aligning 
radial and thrust ball bearings. 
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Power is obtained from a motor directly 
mounted on the saddle of the drill, and 
all control mechanism is arranged in the 
carriage. The spindle has a vertical 
travel of about 10 ft., and a feed of 20 
in. It is direct-geared to a variable- 
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speed motor, and the feed is direct- 
geared to spur and worm gearing, pro- 
vided with several changes by means of 
the jaw clutch. 

The two large handwheels seen di- 
rectly below the motor, control the ver- 
tical adjustment of the saddle, and the 
rotation of the chuck. The large hand- 
wheel in front is a quick adjustment of 
the spindle; the small one on top of it 
being the clutch, while the handwheel 
shown on the shaft, parallel to the spindle, 
is a hand feed for hand drilling; or fac- 
ing. 

The machine is provided with roller 
and ball bearings including the main 
bearing under the faceplate. 
is counterweighted, and is raised and 
lowered by means of a screw. The 
chuck is 7 ft. 4 in. in diameter and is ar- 
ranged so that it can be lifted off the 
table, which is provided with T-slots. It 
is self-contained, so that it may be re- 
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The saddle | 






































BoILER SHELL DRILLING MACHINE 


moved or replaced without any adjust- 
ment. 

The machine is 16 ft. 1% in. high, and 
is 14 ft. long over all. The top working 
surface is approximately 7 ft. square. 
The chuck is arranged to clamp on the 
outside or inside of a boiler, and is 
capable of handling shells from 36 to 
72 in. in diameter and up to 10 ft. in 
height, at one setting, and by reversing, 
up to 20 ft. in height. 

The machine is designed to drive a 1%4- 
in. high-speed drill, and weighs about 


30,000 Ib. It is a recent product of the 
Baush Machine Tool Co., Springfield, 
Mass. : 








Bearing Boring Machine 

While the machine shown was designed 
primarily for boring babbitted bearings of 
axle and armature shafts of motors used 
in electric-car service, it is adapted for 
a variety of similar work, such as pul- 
leys, etc. 

The handwheel toward the right oper- 
ates a self-centering chuck, which holds 
and centers split or round bearings in 
correct alignment with the boring bar. 
The jaws of the chuck will take bearings 
from 4 to 12 in. in outside diameter. The 
cutting tool is held directly in the bar 
and the latter is amply strong to bore 


with a single-ended cutter. In order that 
extremely accurate boring may be done 
on bearings of harder material than bab- 
bitt, an outboard support and extension 
bar are provided. 

The bearings in the headstock are 
made to compensate for wear without 
changing the alignment of the spindle. 
The feed is automatic with three changes, 
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and hand control with provision for quick 
return of the spindle. Spiral oil grooves 
can be cut in the bearing after the box 
is bored. The bed of the machine is 
condensed in length, as the feed mechan- 
ism is constructed to telescope under the 
headstock, the headstock forming a cover 
for the slide. 

This machine has just been brought 
out by H. B. Underwood & Co., Phil- 
edelphia, Penn. 





Punching and Riveting Press 


This machine is designed to combine 
riveting and punching at one operation. 
That is, a rivet placed in the hole punched 
at the previous stroke is headed, only in 
such work where the rivets are equally 

















PUNCHING AND RIVETING PRESS 


spaced. The distance between rivets can 
be varied between 1% and 234 inches. 
The rivet header and punch are 
mounted in adjustable holders, fastened 
to separate slides, which are actuated by 
two eccentrics and pitmans from the 
main shaft. When preferred the ma- 














ARMATURE AND AXLE-BEARING BoRING MACHINE 
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chine can be used for punching or riveting 
only. 

A stripper or holddown actuated by a 
cam, clinches the material while being 
operated on, and strips the stock from 
the punch at the upstroke. 

The press is provided with an auto- 
matic jaw clutch. The motion of the 
slides can be started with either hand 
lever or foot treadle. On releasing the 
lever or treadle the slides automatically 
stop at the upper part of the stroke. 

The press is capable of upsetting a 
cold rivet up to. % in. in diameter and 
punching a %-in. hole through '%-in. 
iron. It weighs about 3600 Ib., and is 
a recent product of the Niagara Ma- 
chine & Tool Works, Buffalo, N. Y. 


A Safety Lathe Dog 


The halftone shows a new safety 
lathe dog manufactured by the Billings 
& Spencer Co., Hartford, Conn. This 





















A SaFety LATHE DOG 


dog is made with both straight and bent 
tail. The guard is easily manipulated by 
pushing it to one side. This uncovers the 
screw head so that it may be adjusted 
with the ordinary wrench. 


Mechanical and Electrical 


Time Recorder 
The halftone represents a recent ad- 
dition to the line of recording instruments 
made by the Industrial Instrument Co., 
Foxboro, Mass. 




















MECHANICAL AND ELECTRICAL 
RECORDER 


The pen arm is attached to and sup- 
ported by the shaft or axis as in other 
instruments made by this company and 
previously described in these columns. 
An arm attached to the shaft passes 
through the case and an extension with 
adjustable clamps serves to facilitate the 
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adjustment of the available motion to se- 
cure the desired pen travel on the chart. 
Clock movements are supplied to revolve 
charts in 15 and 30 minutes, 1, 2, 3, 4, 
6, 12 and 24 hours, and 7 days. 

This instrument is also made for elec- 
trical operations where the recorder is 
desired at a distance from the source of 
motion or operation, and is regularly 
equipped with any number of pens up 
to six for recording as many independent 
operations simultaneously. 





Royersford Grinder 
A new grinding stand made by the 
Royersford Foundry & Machine Co., Roy- 
ersford, Penn., is shown in the halftone. 
The spindle is made of 30-point carbon 
steel, turned and ground. The bearings 
are large and are equipped with wick 

















GRINDING STAND 


oilers, which draw their supply of oil 
from a cored-out receptacle in the head. 
After once filling with oil, the machine 
will run for months without further at- 
tention, and as the oil is put in on top 
of the spindle, outside of the bearings, 
and the opening is plugged with a screw, 
no dust, dirt or abrasive can work into 
the bearings through the oil. Special 
grooving prevents the escape of oil in 
the bearings and keeps out the dirt. The 
machine is built in five sizes. 








Longest Automatic Wire 


Straightener and Cutter 
What is claimed to be the longest au- 
tomatic wire straightening and cutting 
machine ever built has been recently 
exported by the F. B. Shuster Co., New 
Haven, Conn. The machine takes wire 


from the coil and cuts it to lengths up to 
67 feet. 
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New PvuBLIcATIONS 
THE UNA-FLOW STEAM ENGINE. By 
J. Stumpf. Two hundred and twenty- 
nine 8x10%-in. pages; 250 illustra- 
tions; no index. Price, $3.50. D. Van 

Nostrand Co., New York City. 


One of the most interesting European 
engineering developments of the last few 
years is the “Una-Flow” steam engine 
of Prof. J. Stumpf. The rapid adoption 
convinced Prof. Stumpf that a book on 
the subject was needed, and the volume 
under review is the result. This will be 
appreciated by American engineers, for 
until recently their only source for de- 
tails of construction and particulars of 
economy has been scattered articles in 
foreign periodicals. 

In this volume Prof. Stumpf has col- 
lected a rather extensive assortment of 
photographs, drawings, constructional de- 
tails and the results of tests covering the 
theory, history, construction and opera- 
tion of his “uni-directional-flow” engine. 
The applications shown are to ordinary 
power service, rolling mill and hoisting 
work, marine engines, locomotives, air 
compressors, pumps and the semiportable 
type of engine known in Europe as the 
“locomobile.” 

The results of tests, as presented, bear 
out the author’s contention that his single- 
cylinder construction makes possible an 
economy equal or even greater than that 
cbtained by compound or triple-expansion 
ergines of the usual type. The extent 
cf use in Europe is shown by the state- 
ment that in June, 1911, 600,000 hp. were 
in actual service. 

The first five chapters, about one-fifth 
of the book, are devoted to the theory of 
the engine and the influence of the con- 
denser, steam jackets, the elimination of 
leakage and the losses by clearance sur- 
faces. Chapters 6, 7 and 8 take up th= 
una-flow stationary engine combined with 
accessory steam using apparatus, and the 
una-flow locomotive engine. Chapter 9 
treats of the influence of the clearance 
volume on steam consumption. The re- 
maining chapters deal with various types 
in service, showing details of construc- 
tion. 

TOOTHED GEARING. By Geo. T. White. 
Two hundred and seventeen 4%xT- 
in. pages; 135 illustrations; indexed. 
Price, $1.25. D. Van Nostrand Co., 
New York City 

This book is Vol, 4 of the Broadway 
Series of Engineering Handbooks. For 
some time reviewers have been pleased 
to say of books on drawing that “there is 
a settled opinion that there is little ex- 
cuse for another book on mechanical 
drawing.” This same statement in sub- 
stance can almost be made concerning 
gearing. In fact, there is nothing in the 
field of machine design which has been 
so extensively written about as the sub- 
ject of this book. 

The duthor’s purpose, stated in his 
preface, is: “This handbook is an en- 
deavor to make clear the action of the 
principal forms of teeth used in toothed 
gearing, together with other things of 
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interest and importance in connection with 
toothed wheels.” It is doubtful if this 
aim has been realized. Although all of 
the principal forms of gearing are de- 
scribed and their principles of operation 
explained, there is on the one hand in- 
sufficient information to design any of 
these gears, and on the other hand no in- 
formation in regard to their manufacture. 
Thus the book is not of direct service 
either to designer or gear maker. 

A striking feature is the almost entire 
absence of reference to the work of en- 
gineers, the proceedings of technical so- 
cieties and articles in the technical press, 
all of which have furnished an enormous 
mass of valuable information on the sub- 
ject. The few references that are given 
merely accentuate th®ir small number. 


THE “MECHANICAL WORLD” POCKET 


DIARY AND YEAR BOOK for 1913. 
Two hundred and sixty-four 4x6-in. 
pages of text; 74 illustrations; 56 
diary pages. Price, 6d., net. Emmott 
& Co., Ltd., Manchester, Eng. 


This annual visitor to the reviewer’s 
desk comes with the note that it is the 
twenty-sixth issue of this well known 
year book and diary. A number of 
changes and revisions have been made 
in the material, including the sections on 
the gas engine, oil engine and _ suc- 
tion gas producers. Three new  sec- 
tions have been added dealing with heat, 
chain driving and hydraulic notes, the 
latter collecting a number of useful 
formulas. The matter on toothed gear- 
ing has been rehandled, and a new sec- 
tion introduced dealing with spiral gear- 
ing. New tables have been added on 
indexing, the weight of hexagon rods, 
pressure and head of water, displace- 
ments, and mixtures for brass and iron 
foundries. 

We have commented before on the 
large number of valuable data offered 
for sixpence in this little book. This 
comment is again in order. 
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EMERY AND THE EMERY INDUSTRY. 
By A. Haenig. One hundred and 
three 5x7%4-in. pages; 49 illustra- 
tions; indexed. Price, $2.50. D. Van 
Nostrand Co., New York City. 


This technical study of abrasives and a 
brief history of the development of the 
n.odern grinding-machinery industry has 
been translated from the German by 
Charles Salter. Anyone who is inter- 
ested in the source and preparation of 
the common abrasive, emery, will be in- 
terested in this little book. 

The first chapter takes up natural abra- 
sive materials, points out their sources 
and the early history of their usé, and 
then briefly discusses the artificial abra- 
sive of today and their methods of manu- 
facturing. The second. takes up emery 
wheels, grinding disks and other forms of 
commercial abrasive materials, and de- 
scribes their preparation, grading and ap- 
plications. The final chapter treats of 
grinding machines, drawing its illustra- 
tions from German practice. Measured 
ty American standards this is inadequate, 
for we build numerous types of machines 
which are not described. But this chapter 
does not detract from the value of the 
two that precede it. 








PERSONAL 

B. M. W. Hanson, works manager of 
the Pratt & Whitney Co., sailed for Eng- 
land on Nov. 16. 

Joseph Wolf, formerly of the Hisey- 
Wolf Machine Co., has become interested 
in and vice-president of the Cincinnati 
Electrical Tool Co., Cincinnati, Ohio. 

Walter G. Lamont, until recently with 
the Elliott-Fisher Co., Harrisburg, Penn., 
has accepted the position of mechanical 
engineer with the Simplex Non-Refillable 
Stopper Co., Baltimore, Md. 

Arthur C. Pletz, until recently chief 
draftsman of the mechanical department 
of the Detroit United Railway, has ac- 





Vol. 37, No. 22 


cepted the position of superintendent of 
the Ideal Steel Wheel Co., Cincinnati, Ohio. 


William B. Dickson, for a number of 
years vice-president of the United States 
Steel Corp., has been elected president 
of the International Steam Pump Co., 
to succeed Benjamin Guggenheim, who 
was iost with the “Titanic.” 

Fred R. Lufkin, formerly of the in- 
structing staff in electrical engineering of 
the Massachusetts Institute of Technol- 
ogy, and late assistant superintendent of 
lighting and wires of Brookline, Mass., 
has become a member of the staff of 
Walter B. Snow, Boston, Mass. 

Robert Cary has severed his connection 
with the Warren (Penn.) plant of the 
Gisholt Machine Co., in order to accept 
the position of superintendent of the J. 
N. Lapointe Co., New London, Conn. 
Frank J. Lapointe, who has been acting 
2s superintendent, will now devote all his 
attention. to the engineering department. 


Henry Hess, president of the Hess- 
Bright Manufacturing Co., Philadelphia, 
Penn., and well known to our, readers 
through his valuable contributions on 
various subjects, has disposed of his in- 
terests in that company and will be suc- 
ceeded as president by his former asso- 
ciate, Mr. Bright. A. T. Bruegel and 
C. L. McCalla become secretary and 
treasurer, respectively. 


Dickerson G. Baker, formerly assistant 
general manager, Olds Motor Works, 
Lansing, Mich., sails on Dec. 15 to take 
the position of works manager of Carels 
Freres, Ghent, Belgium. This well known 
firm builds power-plant machinery, and 
within the last few years has specialized 
on Diesel engines. Additions to its plant, 
now in progress, will provide capacity for 
1800 men, and Mr. Baker will introduce 
American methods of shop organization 
and management. 






































Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 























Metra, WorkKING 
NEW ENGLAND STATES 


The contract has been awarded for the 


construction of a garage to be built at 
Mattapan Square, Boston, Mass., for 
Amos Hollingsworth. Monks & Johnson, 
7 Water St., Boston, are engrs. 

The Gurney Heater Co. will build an 
addition to its plant at Framingham, 
Mass. The building will be of brick, 700 
ft. long. 

The Forged Steel Wheel Co. will add a 
sheet mill to its plant at Sharon, Mass. 

We are officially advised that the 
Standard Machinery Co., manufacturer of 


presses, drop hammers, rolting mills, etce., 


7 Beverly St., Providence, R. I. has se- 
cured a site of six acres in Auburn, R.L, 
and has plans completed for the con- 
struction of three new buildings. The 
main building will be 350x175 ft., the 
forge shop, 100x100 ft., and the boiler 


and engine house, 60x60 ft. A new power 
plant, with engines and boilers, an elec- 
tric crane and steam hammers will be 
installed. It is the intention to break 
ground within the next two weeks, in 
order that the buildings may be occu- 
pied by spring. W. T. Murphy is gen. 
mer. 

The Bridgeport Brass Co. is building 
an addition to its tube mill at Bridge- 


port, Conn. The building will be one 
story, 50x360 ft., of brick and steel. 


The Central New England R.R. Co. has 


awarded a contract for the construction 
of a repair shop at Maybrook, Conn. 


The Geometric Tool Co. will build a 
one-story frame addition to its plant at 
New Haven, Conn. Estimated cost, $2000. 


A contract has been awarded for a 
brass foundry at the plant of the Pfleg- 
har Specialty Hardware Co., on Win- 
chester Ave., New Haven, Conn. The 
structure will be 105x41 ft., with an ell 
21x40 ft., both of brick, one story high, 
of heavy mill construction. L. W. Rob- 
inson, New Haven, is arch. 


The engine room, forge shop and boiler 
room of the George E. Wood Tool Co., 
Plantsviile, Conn., was destroyed by fire. 
Nov. 14. The concern is connected with 
the Stanley Rule & Level Co., New Brit- 
ain, Conn., and press reports state that 
the plant may be moved to that city 














November 28, 1912 


Plans have been completed by the En- 
gineering Department of the American 
Brass Co., James R. Coe, ch. engr., for 
a tube mill at the Benedict & Burnham 
Branch, on South Main St., Waterbury, 
Conn. It will be 199x224 ft., one story 
high, of brick and steel. 


MIDDLE ATLANTIC 
The Binghamton Boiler Compound Co., 
Binghamton, N. Y., has awarded a con- 
tract for the construction of a new fac- 
tory, 150x25 ft., one story high. 


The Faultless Mfg. Co., recently incor- 
porated by William H. Lee, 1006 D. 8S. 
Morgan Bidg., Buffalo, N. Y., is having 
plans prepared for a plant for the manu- 
facture of spring beds. 


The King Sewing Machine Co., Buffalo, 
N. Y., will add to its plant at Rano and 
Welland Sts., a one-story, brick, anneal- 
ing building. Noted Aug. 1 


The Hallenbeck Specialty Co., which 
was recently incorporated by Eugene 5. 
Hallenbeck, 40 West Mohawk St., Buffalo, 
N. Y., will build and equip a factory for 
the manufacture of special machinery 
and tools. 


The Stewart Heating Co., Buffalo, N. Y., 
has completed plans for an addition to 
its plant for the manufacture of boilers 
and heaters, at Norfolk Ave. and the 
Erie R.R. 


The Otis Elevator Co. Buffalo, N. Y., is 
completing plans for a foundry building 
to be about 400 ft. long, which it will 
add to its plant at Northland and Sheri- 
dan Aves. Complete foundry equipment 
and electric cranes will be installed. 


The Barcalo Mfg. Co., Buffalo, N. Y., 
is having plans prepared for an addition 
to. its plant for the manufacture of 
brass and iron beds. 

The Republic Metal Ware Co., Buffalo, 
N. Y., is completing plans for another 
addition to its plant on Republic St. and 
the Erie R.R 

Plans are in preparation for a factory, 
to be built by William Sherwood, at 
Canastota, N. Y., for the manufacture of 
metal screens. 

The Brockway Motor Co., Cortland, 

. ¥., is receiving bids for a one-story 
manufacturing plant, 208x40 ft., which tr 
will erect from plans of C. E. Colton, 
arch., Syracuse. Noted Oct. 17. 

The Eclipse Machine Co., Elmira, N: Y., 
has awarded contracts for the construc- 
tion of a 125x60-ft. addition to its pres- 
ent factory building. Noted Oct. 24. 

The Bartlett All Steel Scythe Co., Inc., 
Geneva, Y., has filed articles of in- 
corporation, with a capital stock of $50.,- 
000, and will establish a plant for the 
manufacture of scythes and other im- 
plements. M. M. Bartlett, G. G. Goodelle 
and A. L. Allegretti, of Geneva, are the 
incorporators. 

The General 

N. 


Vehicle Co., Long Island 


City, L. Y.,° has made application 
for a permit for the erection of a one- 
story brick storage plant, 50x50 ft., on 
Review Ave. The estimated cost is 
$6000. 

The Brown-Weiss Realty Co. New 


York, N. Y., has filed plans for the erec- 
tion of a two-story garage on 17l1st St., 
west of Amsterdam Ave. The building 
will be 25x95 ft. ,and will cost $15,000. 

Bids are now being received by L. C. 
Holden, arch., 103 Park Ave., New York, 
N. Y., for a_ six-story garage to be 
erected on West End Ave., between 63d 
and 64th Sts., for Archibald D. Russell, 
80 Pine St. It will be 200x125 ft., $250,- 
000. Noted Nov. 14. 

J. W. Brookman, 88 Wall St., has filed 
plans for the construction of a_two- 
story garage, 92x95 ft., at Avenue B and 
26th St. A. S. Hedman, 321 Fulton St., 
Brooklyn, is the arch. The estimatcd 
cost is $25,000. 

The Hammond Steel & Forging Co., 
Solvay, N. Y., has plans in preparation 
for extensive additions to its plant and 
equipment. 

The Palmer-Moore Co., Syracuse, N. Y., 
has purchased the plant of the Syracuse 
Stove Works, on eddes St., Syracuse, 
and will o—? it for the manufacture of 
motor trucks. 

The plant of the Cheney Hammer Co., 
on Muh St., Utica, N. Y., was recently 


entirely destroyed by’ fire, at an esti- 
mated loss of $25,000. 

The Orford Copper Co., Bayonne, N. J., 
has acquired a large tract of land at 
Roosevelt, 


near Chrome, N. J. and is 


* Station, 
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understood to be planning for the erec- 
tion of a new nickel and copper work- 
ing plant. 


The Conservation Co., of Cleveland, 
Ohio, manufacturer of farm machinery, 
has purchased land in Hampton, N. J., 
and will erect a plant. 

The commercial garage of Perrine & 
Wilson, Hightstown, N. J., was destroyed 
by fire. 

Frederick A. Phelps, arch., Newark, 
N. J., has prepared plans for the con- 
struction of an addition to the plant of 
the Irvington Mfg. Co., manufacturer of 
tools, Irvington, N. J. It will be 130x64 
ft., one story high, and will cost $10,000. 


The Consolidated Gas Co., Long 
Branch, N. J., contemplates the installa- 
tion of a machine shop to take care of 
ol repairs in its gas and electric sta- 
tion. 


The Universal 
Newark, N. J., 
ture casters, has 
an addition to its plant, 
Ferry St. The new structure 
used as a steel pickling shop. 

The metal-refining plant of the Vulcan 
Detinning Co., Sewaren, N. J., specializ- 
ing in sash weights, was destroyed by 
fire with a loss estimated at $100,000. 

The Board of Commrssioners of Tren- 
ton, N. J., has asked for bids for the 
construction of a one-story brick garage, 
machine shop and drill tower to _ be 
erected in the rear.of the Central Police 
on Chancery St. 

Robert C. Manning, Trenton, N. J., has 
broken ground for a new four-story 
commercial garage plant, 50x150 ft., on 
East State St., near Olden Ave. The 
plant will include a paint shop, electrical 
department, and machine shop. 

Fire, Nov. 11, destroyed the garage of 
the Pioneer Motor Car Co., 5864 Baum 
St., Pittsburgh, Penn. Loss, $30,000. 


D. R. Rumbaugh, of Portage, Penn., is 
having plans prepared for the erection 
of a public garage at Cassandra, Penn. 


The Berks Engineering Co., Reading, 
Penn., has purchased additional property 
on South Eighth St., upon which it will 
erect a three-story factory addition. 


A building permit has been granted 
for the erection of a two-story garage 
on Madison Ave., between Greenwich and 
Oley Sts., Reading, Penn., to E. Richard 
Meinig. 

Work has been commenced on the 40x 
80-ft. garage to be erected on the Pres- 
ton property on East Walnut St., Wash- 
ington, Penn., for Watson & Newell. 


Caster & Foundry Co., 
manufacturer of furni- 
awarded contracts for 
35x80 ft., on 
will be 


SOUTHERN STATES 


The Norfolk & Western Ry. will en- 
large and install new equipment in its 
shops at Roanoke, Va., at an estimated 
cost of $250,000. The daily capacity will 
be increased from 10 to about 50 cars. 
Cc. S. Churchill is Chief Engr. 

Emert Shields and B. H. Smith, repre- 
senting the Greensburg Iron Co., Greens- 
burg, Ind., are considering the establish- 
ment of a branch plant at Charlotte, 
N. C., for the manufacture of metal cyl- 
verts. 

John F. Carley, Lagrange, 
leased a building to be 
garage and machine shop. 


Ga., has 
equipped as a 
Motor-driven 


pumps for air, and for washing cars 
will be installed. 
Ramm’'s Garage, St. Petersburg, Fla., 


incorporated with $100,000 capital stock, 
will erect an addition to its present 
quarters at Second St. and Second Ave., 
South; the building will be 100x200 ft., 
partly one and partly two story. F. W. 
Ramm is pres. 

The American Zine Co. of Tenn., Mas- 
cot, Tenn., will install a concentrating 
plant of 1000 tons capacity at that place, 
for which reducing and smelting equip- 
ment will be required. 


Bilger & Harley, 209 S. Fifth St., Louis- 
ville, Ky.,. require a drill press for use 
in their machine shop. 


E. X. Jackman, J. E. Thierman and 
A. H. Jackman, Louisville, Ky., have or- 
ganized the Columbia Machine Co., cap- 
ital $2500, and will equip a small plant 
to manufacture various novelty goods. 


The Dow Wire & Iron Co., Louisville, 

y.. ‘: erecting an addition to its 
foundry, costing $3000. It will be 45x 
200 ft. New building equipment will be 
required. 
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The Glenn-Bauer Motor Co. and Hite 


D. Bowman, Louisville, Ky., will con- 
solidate, and conduct a garage and sales 
business in the building occupied by Mr. 
Bowman on Fourth St. The firm also 
contemplates equipping a repair shop. 

Grainger & Co., Louisville, Ky., are 
making additions to their structural 
shop, blacksmith shop and ornamental 
work department, aggregating 3000 sq.ft. 
of floor space. New machinery will be 
required. 


MIDDLE WEST 


A. L. Packard, Montgomery Pike and 
Herbert Ave., Cincinnati,Ohio, will erect 
a one-story garage, 60x150 ft., to cost 
$7500. 


The Browning Engineering Co., Cleve- 


land, Ohio, manufacturer of locomotive 
cranes, has awarded a contract for an 
addition to be erected at 16,226 Water- 
loo Rd., to cost $6000. 

The Electric Products Co., 6536 Car- 
negie Ave., Cleveland, Ohio, will erect 


a factory, two stories and basement, 32x 
60 ft. 

The Standard Foundry Co., 
Ohio, will erect a foundry and 
one and two stories, 75x100 ft. 

The Estate Stove Co., Hamilton, Ohio, 
will erect an addition to its factory, five 
stories, 60x175 ft. 

Judge L. Brucker, Mansfield, Ohio, will 


Dayton, 
factory, 


erect a garage to cost $10,000. 

The Lagonda Mfe. Co., Springfield, 
Ohio, will erect a blacksmith shop. 
W. K. Shilling, Springfield, is arch. 

J. I. Irwin, Columbus, Ind., will erect 


a garage, two stories, 40x60 ft. 
The American Motor Co., Battle Creek, 


Mich., ts receiving bids for the erection 
of a large garage. 

The Kahn Realty Co., 58 Lafayette 
Ave., Detroit, Mich., will erect a one- 


story garage, 50x115 ft., to cost $5000. 
Work has started on the erection of a 


garage for A. D. Rosen, 893 Woodward 
Ave., Detroit, Mich. The building will 
be one story, 50x131 ft., and will cost 
$7500. 


Frank Coleman, Grand Rapids, Mich., 
will erect a garage. The architects on 
the work, Thomas Benjamin & Son, 35 


Wendham Bldg., Grand Rapids, may be 
addressed. 
The Grand Rapids Foundry Co., Grand 


Rapids, Mich., has awarded the contract 
for the erection of a foundry, two stories 
and basement, 50x100x100 ft. 


A. Keochuijzon, Holland, Mich., will 
erect a garage at Holland. Thomas Ben- 
jamin & Son, Wendham Bldg, Grand 
Rapids, Mich., are archs. 

The Amercan Brake Shoe Foundry Co., 
Chicago, Ill., will erect an addition, one 
story, at 4516 West 26th St., to cost 
$7500. 

The R. T. Crane Co., manufacturer ef 
iron products, Chicago, IL, will build 
a new plant at Kedzie and Archer Aves.. 
to cost $10,000,000. All the _ scattered 
units of the present plant will be housed 
in the new plant. 

The L. Wolff Mfg. Co., maker of deep- 
drawn steel goods, 2025 Fulton St., Chi- 


cago, Ill., will erect a two-story addi- 
tion, 75x125 ft., of brick. 

Fire caused a loss of $11,400 in the 
garage of Victor A. Rossbach, at 1220 
Ridge Ave., Chicago, Tl 

H. C. Walch, 4713 Kinzy St., Chicago, 


Ill., will add a one-story brick building, 
35x60 ft., to his machine shop. 

The American Can Co., Joliet, 
purchased the Low Paper 
as an addition to its plant. 


Tll., has 
Box factory 
New machin- 


ery will be installed. 
The Malleable Iron Works, 766 Park 
St.. Milwaukee, Wis., has awarded the 


contract for the erection of an annealing 
shop, one story, 70x135 ft. 


The W. E. Allen Co., 2807 Wells St., 
Milwaukee, Wis., has awarded the con- 
tract for the erection of a two-story and 
basement garage and office building, 60x 
120 ft., to cost $15,000. 


WEST OF THE MISSISSIPPI 


McNeil Bros., Postville, Iowa, agents 
for the Cartercar and Cadillac cars, are 
erecting a one-story garage, 45x90 ft., of 
brick. 


The Northfield Iron Works, Northfield, 
Minn., is preparing plans for the erection 
ofa ow que. ster7 sognery of brick and 
concrete, x t. he esti 
fo 610 000. e estimated cost 
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The foundry building of the Fisher 
Machine Works Co., Fourth and Choctaw 
Sts., Leavenworth, Kan., was damaged by 
fire to the extent of about $20,000. 

The Kansas City Missouri River Navi- 
gation Co., Kansas City, Mo., is planning 
the erection of new machine and repair 
shops at Kansas City. 

The Eureka Safety Razor Co., Kansas 
City, Mo., has been incorporated with a 
capital of $50,000, and will equip a plant 
for the manufacture of safety razors. 
The incorporators are: George F. Rich, 
Edward Smith and John Merkt. 

The Muehling Motor Car Co., St. Louis, 
Mo., has been incorporated with a capi- 
tal of $15,000, and will equip a repair 
plant. 

The Alexander Kilpatrick & Sons Co., 
St. Louis, Mo., manufacturers of iron 
kettles, has taken out a permit for the 
erection of a one-story foundry build- 
ing, 140x240 ft. It wil be of brick and 
steel and will cost about $20,000. 


WESTERN STATES 

Fire, Oct. 25, destroyed the Phay Ma- 
chine Shop, Grangeville, Idaho. Loss, 
$6500. 

The Reno Smelting & Refining Co., Re- 
no, Nev., recently incorporated, has ac- 
quired a ten-acre site at Reno and will 
erect a modern smelter. The plant is 
estimated to cost $500,000. ; 

W. A. Perkins, Seattle, Wash., is con- 
sidering the erection of an automobilé 
truck factory at Kent, Wash. 

Chas. T. Perkins, San Francisco, Calif., 
is considering the erection of a plant at 
Seattle, Wash., for the manufacture of 
gas engines. 

The Oregon Electric Ry. Co. has award- 


ed the contract for tne erection of a 

ear repairing plant in Kugene, Ore. It 

will be a frame structure, 35x135 ft. 
An appropriation of $15,000 has been 


made for the erection of a municipal ga- 
rage on the site of the old reservoir at 
Sixth and Lincoln Sts., Portland, Ore. 

The Archer Automatic Riveting Ma- 
chine Co., Chico, Calif., recently incorpor- 
ated with a capital of $200,000, is hav- 
ing plans prepared for the construction 
of a factory at Chico. Wendell J. Miller, 
Fred J. Nottleman and M. F. 
are interested. 

The Platinum Electric Incubator Co., 
Dorris, Calif., as been incorporated 
with a capital of $25,000. The company 
will erect a plant at Dorris for the man- 


Donahue 


ufacture of incubators. L. F. White is 
interested. 
H. W. Pettebone, Los Angeles, Calif., 


will erect a commercial garage and re- 
pair plant, 50x160 ft., on Wall St., Los 
Angeles. R. B. Young & Son, Lanker- 
shim Bldg., Los Angeles, are preparing 
plans, 

Rasmus Jensen, formerly of Mil- 
waukee, Wis., has acquired a site at Los 
Angeles, Calif., and will erect a plant 
for the manufacture of a patent car- 
bureter. 

W. A. Henry 
geles, Calif., are 
of a commercial garage and machine 
shop, 50x125 ft., on Wall St., Los An- 
geles. E. J. Borgmeyer, Stimson Bldg., 
Los Angeles, is preparing plans. 

M. H. Wright, Pasadena, Calif., is 
planning the erection of a commercial 
garage and repair plant at Monrovia, 
Calif., estimated to cost $10,000. 

The L. A. Norris Co., San Francisco, 
Calif., has purchased a site on Townsend 
St., San Francisco, and will erect a large 
plant for the manufacture of reinforcing 
steel material for fireproof buildings. 

Shreve & Co., San Francisco, Calif., are 
Jlanning the erection of a plant at 
Neaverville, Calif., for the purpose of 
extracting the gold values in the black 
sands produced by mining and hitherto 


Los An- 
erection 


and associates, 
planning the 


considered a waste product. William 
Kirk and Victor Zachert are represn- 
tatives of the colmpany. 


CANADA 


The Canadian Car & Foundry Co., Mon- 
treal, has recently acquired control of 
the plant and business of the Pratt & 
Letchworth Co., at Brantford, Ont., and 
will make extensive additions to the 
malleable iron foundry. 

It is stated that plans are in prepara- 
tion for a foundry plant at Toronto, Ont., 
to be built by the Birmingham Brass 
Co., Ltd., recently incorporated with a 
capital stock of $40,000. Frederick Lee, 
Mahlon Diville Culvert and Wm. Cart- 


wright are among the directors. 


. 
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NEw INCORPORATIONS 


METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


The Beauvais Water Heater Co., Hol- 
yoke, Mass.; water heating apparatus. 
Capital, $200,000. Incorporators: Dr. 
George C. Robert, Pres.; John B. Beau- 
vais, Holyoke, Treas.; Arlan M. Spencer, 
Clk., Holyoke, Mass. 

Pequot Brass Foundry, Norwich, Conn.; 
brass and other metals. Capital, $6500. 
Incorporators: Frank E. Green, Edwin 
A. Tracy, Frank M. Green, Norwich, 
Conn. 

Thomas Brothers Aéroplane Co., Inc., 
Bath, N. Y.; aéroplanes. Capital, $10,- 
000. Incorporators: W. T. Thomas, Bath, 
N. Y.; Walter E. Johnson, Cumming M. 
Cox, Bath, N. Y. 

Niagara Motors & Mfg. Co., Dunkirk, 
N. Y.; motors, engines. Capital, $275,000. 


Incorporators: E. J. West, Dunkirk, 
M. M. Hedden, D. W. Fry, Buffalo. 

Watt Mfg. Corporation, Boro. Man- 
hattan, N. Y.; novelties, patented de- 
vices. Capital, $50,000. Incorporators: 
E. J. Forhan, F. B. Knowlton, D. ‘ 
Cashin, New York City. 


H. Hinze Machinery Co., Inc., of Man- 
hattan, N. Y.; printing presses, paper 
trade machinery. Capital, $10,000. In- 
corporators: C. M. Hoffschmidt, Herman 
Lowenberg, Frank C.*Hippler, 1138 Paci- 


fic St., Brooklyn. 
Lea-Courtenay Co,, Inec., Boro. Man- 
hattan, N. Y.; machinery, pumps. Capi- 


tal, $50,000. 

Hackensack, N 

Brooklyn; T. J. 
I. 


Incorporators: A. G. Lea, 
, ee - K. Rothwell, 
Towers, Richmond Hill, 


L. 

Camden Copper Works, Camden, N. J.; 
manufacture articles consisting of cop- 
per. Capital, $50,000. Incorporators: 
B. A. Ahlberg, W. J. Barrett, C. B. 
Wheaton, Camden, N. J. 


The Electric Tachometer Co., Camden, 
.. J.; instruments for measuring and 
indicating speeds. Capital, $750,000. In- 
corporators: F. A. Kuntz, F. S. Muzzey, 

S. Saurman, Camden, N. J. 


The Francke Co., Highland Park, N. J.; 
couplings, turbines, pumps and other ma- 
chinery. Capital, $100,000. Incorpor- 
ators: W. J. Francke, P. G. Hicks, C. 
Conklin, Highland Park, - 4 


Atlas Steel & Mfg. Co., Wilmington, 
Del. Capital, $500,000. Incorporators: 
G. G. Stiegler, E. S. Hellinge, W. M. 
Pyle,’ Wilmington. 


National Distributing Machine Corp., 
Norfolk, Va.; distributing machines. Cap- 
ital, $10,000. Incorporators: Brady Van- 
deventer, pres.,. Norfolk, Va.;: Thomas 
Armot, vice-pres., Washington, D. C.: 
F. A. Gilbert, secy., Norfolk, Va. 


Ice Machine Co., Louisville, 
Ky.; ice machines. Capital, $100,000. In- 
corporators: §. L. Holden, J. G. A. 
Schuster, D. L. Holden. 


The Motor Mechanism Co., Cleveland, 


Viscosity 


Ohio; automobiles and auto parts. Cap- 
ital, $25,000. Incorporators: Edward 
Younger, Florence Castle, Herbert O. 


Evans, H. E. Gray and S. E. Sackerman. 


The United States 
Co., Cleveland, Ohio; foundry molding 
equipment. Capital, $10,000. Incorpor- 
ators: J. M. Battenfeld, James H. Gris- 
wold, George H. Williams, Willis E. 
White, John A. Hadden. 


The Peerless Electric Sign Co., Day- 


Molding Machine 


ton, Ohio; advertising devices. Capital, 
$50,000. Incorporaters: W. W. Arnold, 
F. W. Howell, J. A. McGee. 


L. C. Kuhnert, Jr, Co., Chicago, IL; 
engines and mechanical devices. Capital, 


$30,000. Incorporators: Kuhnert, 
JJr., C. O. Ryde, S. Adler. 

M. R. L. Resilint Tire Co., Chicago, 
Ill.; motor vehicles and accessories. Cap- 
ital, $25,000. Incorporators: Mitchell 
sebee, Martin. Clundhelm, R. Wilson 
sioore. 


Stockford Steel Co., Chicago, Ill.:; pat- 
ented metal articles. Capital, $15,000. 
Incorporators: Chas. W. Hiils, Jr., Law- 
rence Reibstein, La Roy D. Kiley. Chas. 
W. Hills, 1523 Monadnock Block, Chicago. 


Elgin Motor Co., Elgin, Tll.: acces- 
sories. Capital, $20,000. Incorporators: 
Edward J. O’Beirne, E. G. Adamsk, Chas. 
D. Adamsk, Edward J. O’Bierne, Elgin, 
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The contract has been awarded to con- 
struct an addition to the plant of the 
Penobscot Chemical Fibre Co., at Great 
Works, Maine. Hardy S. Ferguson, New 
York, -s engr. 

The Atlantic Rubber Co. contemplates 
the construction of a plant at Hyde 
Park, Mass. Work will not start before 
spring. 

The Converse Rubber Shoe Co. is hav- 
ing plans prepared for the construction 
of a three-story addition, 126x65 ft., to 
its plant at Malden, Mass. Construction 
work will start im the early spring. 

Fire, Nov. 17, destroyed the factory of 
Timothy Howard, finisher of patent 
leather, Spring St., Stoneham, Mass. Loss, 
$20,000. 

Fire, Nov. 18, destroyed the Inde- 
pendent Ice Co.’s houses on Dike Pond, 
Stoneham, Mass. Loss, $12,000. 

The plant of the Stoneham Leather 
Co., Stoneham, Mass., was destroyed by 
fire, Nov. 16. Loss, $13,000. 

The John W. Wood Elastic Web Co. 
will build a one-story addition, 60x80 
ft., at its factory in Stoughton, Mass. 

The plant of the Worcester Dusting 
Mill Co., Worcester, Mass., was destroyed 
by fire, Nov. 14. Loss, $20,000. 

The D. D. Goff & Sons Co. contem- 
plates the construction of a new dye 
house at Pawtucket, R. L 

The Lafayette Co. is installing new 
machinery at its plant at Woonsocket, 
R. L, for the manufacture of Vigoureux 


yarns. The owners plan to double the 
capacity of the plant. 
The F. M. West Box Co. has been 


granted a permit to construct an addi- 
tion at 200 Liberty St., Bridgeport, Conn. 
The Seamless Rubber Co. will build an 
addition to its plant on Congress Ave., 
New Haven, Conn. The building will be 
of brick, two. stories, 60x200 ft., with 
an ell 40x60 ft. R. W. Foote is arch. 


MIDDLE ATLANTIC STATES 


Cc. E. Vosburg, arch., Savings Bank 
Bidg., Binghamton, a » is receiving 
bids for a factory building, 97x50 ft., two 
stories high, of brick, to be erected at 
Court and Alice Sts., by W. H. Loveland 
& Co., manufacturers of drug specialties. 

The Ward Bread Co., Brooklyn, N. Y., 
has acquired the baking plant of the 
Mangels & Schmidt Co., Hunterdon St., 
Newark, N. J. The new owners plan for 
the erection of a new bread-baking plant 
in connection, with largely increased ca- 
pacity. 

The American Hard Rubber Co.; Col- 
lege Point, L. L, N. Y¥., will erect a three- 
story brick addition to its plant on Third 
Ave., at an estimated eost of $10,000. 

Plans have been completed for a fac- 
tory building to be erected by the Clark 
Textile Co., Glens Falls, N. Y 

Plans are in preparation for a knitting 
mill to be built by the Kingston Knitting 
Mill, Inec., Kingston, N. Y. W. E., G. M. 
and F. E. Nugent are the incorporators. 


Fire, Nov. 15, destroyed the J. B. Mal- 


comb Canning factory, Newark, N. Y. 
Loss, $50,000. 
The Chadwick Bleachery, Newburgh, 


N. Y., will build a large addition to its 
plant besides the two new buildings now 
being finished for dyeing and bleaching. 

The Norwich Pharmacal Co., Norwich, 
N. Y., is having plans prepared for a 
large warehouse addition to be made to 
its plant early next spring. 

The Wright Health Underwear Co., 
Troy, N. Y., is planning an addition to 
the north side of the Aetna Mill. 


The weave shop of James Thompson & 
Co., Valley Falls, N. Y., was practically 
destroyed by fire on Nov. 13. The loss, 
including machinery, is estimated at 
$250,000. 

Fire, Nov. 15, destroyed the kiln evap- 
orator plant and cider mill of Albert 
Shoemaker, Webster, N. Y. 


L. Sonneborn Sons, Inc., Hancock Ave., 
Belleville, N. J., manufacturers of oils, 
chemicals, etc., will build a new boiler- 
room addition to its plant. 


Thomas J. Breslin, Freehold, N. J., has 
acquired the rug and carpet manufactur- 
ing plant of the Fries-Harley Co., Glou- 
cester City, N. J. The plant, which has 
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recently been idle, will be completely 
renovated and placed in operation. 

Swift & Co., Kearny, N. J., manufac- 
turers of oils, glues and fertilizers, has 
taken out a permit to build an addition 
to its plant. 

J. S. Collins & Son, Moorestown, N. J., 
have broken ground for a new planing 
mill on Mill St. 

The Standard Oil Co., Newark, N. J., 
will make improvements in its distribut- 
ing station, hird and Passaic Sts., to 
cost about $2000. 

Kelly & McLaughlin, Newark, N. J., 
manufacturers of leather products, have 
awarded contracts for the erection of an 
addition to its plant, 34x117 ft, on 
Colden St. The improvement will cost 
$4600. 

The National Box & Lumber Co., 354 
South St., Newark, N. J., has had plans 
prepared for a two-story frame addition 
to its plant, about 45x45 ft. to be used 
as a carpenter shop. 

The Seltzer Bennett Co., Newark, N. J., 
has taken out permits for the erection 
of the following frame and corrugated 
iron structures on Ave. B, to be used 
as a fertilizer manufacturing plant; main 
factory, 45x74 ft.; boiler house, 32x45 ft.; 
two auxiliary buildings, 64x128 ft. and 
31x39 ft. 

The Hudson Leather Co., Newark, N. J., 
has taken out a permit to build a new 
leather working plant at. 15 Margaretta 
St. 

The Agasote Millboard Co., Trenton, 
N. J., manufacturer of paper-stock board, 
contemplates the erection of an addi- 
tion to its plant, and the installation of 
machinery to increase its present ca- 
pacity. 

Fire, on Nov. 13, in the town of Lyk- 
ens, Penn., destroyed industries to the 
amount of $150,000. The Sheesley Brush 
Co. was damaged at $50,000, the Fisher 
Hosiery Co. at $45,000, and the overhaul 
factory of John M. Ruff, at $55,000. 

Fire, Nov. 15, destroyed the drying 
plant of R. E. Newhard Pretzel Bakery, 
Martinsville, Penn. Loss, $3700. 

Fire, Nov. 18, damaged the Cheltenham 
Mills, at Ogontz, Penn. Loss,$8000. 

Fire, Nov. 15, damaged the cleaning 
and dyeing plant of A. F. Bornot Bro. & 
Co., 17th and Melon Sts., Philadelphia, 
Penn. 

Fire, Nov. 20,destroyed the plant of the 
Perfection Brick Co., G St. and Erie Ave., 
Philadelphia, Penn. Loss, $30,000. 

A contract has been awarded by the 
Herr-Shofield Co., 6-8 Lombard St., Bal- 
timore, Md., for the construction of a 
silver-plating factory and office building, 
located at 308 St. Paul St. It will be two 
stories high, 62x132 ft. The estimated 
cost is $20,000. 


SOUTHERN STATES 


The Export Leaf Tobacco Co. has pur- 
chased a site at Petersburg, Va., and 
contemplates the erection of a large 
plant. 

Fire, Nov. 17, destroyed the plant of 
the Standard Paper Mfg. Co., South Rich- 
mond, Va. Loss, $30,000. 

Fire, Nov. 15, damaged the Dunkirk 
Window Glass factory, South Charleston, 
W. Va. Loss, $1500. 

The Dacotah Mills, Lexington, N. C., 
will install additional machinery early 
next year, including 4800. spindles and 
200 looms. It will cost about $100,000. 

The Meredith Hosiery Mfg. Co. has 
been organized at Salisbury, N. C., and 
has secured the building of the old Salis- 
bury Steam Laundry on North Long St., 
which has been repaired and equipped 
with 20 machines, driven by electric mo- 
tor, for the manufacture of hosiery and 
ladies’ underwear. Additional machines 
will be installed later. W. L. Horah is 
mer. 

The Kingstree Electric Light & Ice Co., 
Kingstree, S. C., will install a 15-ton Ice 
plant. 

Fire, Nov. 17, destroyed the Kershaw 
Oil Mill, Lancaster, S.C. Loss, $75,000. 


Fire, Nov. 18, destroyed the ginnery 
+= ae Rawls, Lykesland, S. C. Loss, 


Julius, Columbus, Ga., will 


J. and H. 
40x100 ft., 


erect a three-story laundry, 
costing about $13,000. 

The International Chemical Co. will 
equip an acidulating plant at Tifton, Ga., 
at a cost of $100,000. J. J. Dye, Atlanta, 
Ga., is engr. in charge. 
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Fire, Nov. 15, destroyed the brick 
lant of L. L. Stephenson, Lovick, Ala. 
ss, $50,000. 

The Bryan Coal Corp., Birmingham, 
will shortly open a new mine at Red 
Star, Walker County, Ala, and will 
spend about $100,000 for a coal washer 
and other equipment. 

The Carter Lumber Co., Meridian, Miss., 
whose planing mill was destroyed by 
fire, Nov. 10, at a loss of $8000, will at 
once rebuild. R. C. Carter is mer. 

Fire, Nov. 12, destroyed Craig & Clair- 
borne’s steam ‘ginnery, Sunflower City, 
Miss. 

Fire, Nov. 14, destroyed the main 
building of the Globe Box Factory, New 
Orleans, La. Loss, $60,000. 

Fire, Nov. 15, destroyed the plant and 
warehouse of the Star Milling Co., Alex- 
andria, Tenn. Loss, $15,000. 

The Germania Cedar Works, Christi- 
ana, Tenn., will rebuild its pencil: fac- 
tory, recently destroyed by fire at a loss 
of $50,000. 

The Brookside Mills, Knoxville, Tenn., 
manufacturers of cotton goods, will 


erect an addition to its plant and install. 


additional machinery. 

The River Depot & Storage Co. has been 
organized at Nashville, Tenn., and will 
be incorporated with a capital stock of 
$300,000. The company has leased a site 
on the river front, and proposes to erect 
a five-story warehouse thereon. 

Charles Nunn, W. M. DeHaven and G. M. 
Gahagan, Blackford, Ky., intend rebuild- 
ing their flour mill, recently destroyed 
by fire, and will be in the market for 
milling machinery. 

The woodworking machinery in the 
plant of the Paris Mfg. Co., Paris, Ky., 
was badly damaged by fire recently. 
Cc. V. Higgins, Paris, Ky., is mgr. 

Fire, Nov. 13, destroyed the woodwork- 


ing plant of the Paris Mfg. Co., South 
Main St., Paris, Ky. Loss, $15,000. 
MIDDLE WEST 
Frank Lucas, 5733 Broadway, Cleve- 


erect a cloak factory, 


land, Ohio, will 
100x158 ft., 


four stories and basement, 
to cost $65,000. 

The Wardlow-Thomas Paper Co., Mid- 
dletown, Ohio, has awarded the contract 
for the erection of a one-story boiler 
house to cost $3000. 

Herbert Neal, Frankford, Ind. will 
erect a two-story bakery, 22x132 ft. The 
building will be occupied by the City 
Bakery Co. 

The Model Laundry Co., 608 East Ohio 
St., Indianapolis, Ind., will erect a two- 


story addition, 48x110 ft. G. W. Plin is 
secy. 
Frank S. Van Camp will construct a 


large packing house at Indianapolis, Ind. 
Plans are being prepared. 

The White Star Refining Co., Detroit, 
Mich., will erect a two-story and base- 
ment factory, 50x116 ft. R. M. Connor 
is secy. 

D. S. Pentacost, arch., 127 North Dear- 
born St., Chicago, Ill, has awarded the 
contract for the erection of a one-story 
laundry, 130x40 ft 

Gustav Wendel, 1885 Milwaukee Ave. 
(Rear), Chicago, DL, will erect an addi- 
tion to his boiler house. 

The Albert Dickinson Co., Chicago, IIL, 
will erect a seed mill at 35th St. and 
the Michigan Canal, to screen and grade 
all kinds of seed. 

D. J. Borun, 620 Galena St., Milwaukee, 
Wis., will erect an addition to his laun- 
dry ,one story, 20x84 ft 


WEST OF THE MISSISSIPPI 


The Waldorf Box Board Co., St. Paul, 
Minn., is planning the erection of an 
addition to its plant, which will cost 
approximately $200,000. 

Fire, Nov. 13, destroyed the plant of 
the Searchlight Gas Co., Kansas City, 
Mo. Loss, $40,000. 

Fire, Nov. 16, destroyed Powell & 
O’Rourke Grain Co.’s elevator, 12 Brook- 
lyn St., St. Louis, Mo. Loss, $5000. 

Fire, Nov. 12, destroyed the plant of 
the Little Rock Canning Co., Little Rock, 
Ark. Loss, $21,000. 

Fire, Nov. 12, destroyed the cotton gin 
plant of David I. Trimble, eight miles 
east of Pine Bluff, Ark. Loss, $5000. 


The Alamo Oil & Refining Co., San An- 
tonio, Tex., plans to rebuild its plant 


which was recently destroyed by fire. 
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The estimated cost of the new mill is 
$50,000 

The Victoria Syrup & Coffee Co., Vic- 
toria, Tex., has awarded the contract for 
the construction of a two-story factory, 


50x100 ft. The estimated cost is $530v. 
Noted Oct. 24. 


Fire, Nov. 12, destroyed the building 
of the Fort Lupton Mill & Elevator Co., 
Fort Lupton, Colo. Loss, $10,000. 


WESTERN STATES 


The Orofino-Portland Cement Co., Oro- 
fino, Idaho, is planning the erection of a 
cement plant at Orofino. It will have a 
daily capacity of about 3000 bbl. The es- 
timated cost is $750,000. 


Fire, Nov. 15, destroyed the machine 
shop of Sclessenger & Wallace, Ruby 
+ aaa Sts., Ellensburg, Wash. Loss, 


E. C. Miller, president of the Chamber 
of Commerce, Aberdeen, Wash., is inter- 
ested in the erection of a pulp mill, to 
be followed by a paper mill in Aber- 
deen. The estimated cost is $1,000,000. 
_ Press reports state that R. L. Hodgson, 
Collins BIk., Seattle, Wash., has acquired 
a site at Wenatchee, Wash., and will 
erect a cold-storage and fruit-evaporat- 
ing plant, to cost approximately $75,000. 

Victor Donaldson, Brandon, Ore., con- 
templates the erection of a large factory 
at Brandon, for the manufacture of 
boots and shves. 


The Oxbow Lumber Co., Eugene, Ore., 
which recently purchased the Perkins 
lumber mill at Eugene, will install new 
machinery and make repairs in the plant. 


Eugene Laborde, Perris, Calif., has uc- 
quired a site at Perris and will erect a 
modern steam laundry. 

E. D. Atwood and J. R. Keough, of Los 
Angeles, Calif., have formed the Porter- 
ville Ice Co., and will erect a large ice 
and cold-storage plant at Porterville, 
Calif. The estimated cost is $45,000. 


The Union Ice Co., San Diego, Calif., 
will erect an ice plant adjoining its 
present building on First St. The esti- 


mated cost is $19,000. 


The F. L. Heiatt Brick & Tile Co., San 
Diego, Calif., has taken out a permit to 
erect a four-story dryer building on Cal- 
ifornia St., San Diego. The structure is 
estimated to cost $12,500, and will be 


used for the manufacture of brick and 
hollow tile. 

H. Curiel and J. D. Rickard, Watson- 
ville, Calif., are planning the erection of 


a cannery at Watsonville, to cost about 
$10,000. 


E. W. Kissell, formerly of Omaha, 
Neb., is at the head of a project to erect 
an alfalfa meal and feed mill, for the 
manufacture of all kinds of ground feed, 
at Willows, Calif. The mill is estimated 
to cost about $35,000, and will have a 
capacity of 120 tons of ground alfalfa 
feed daily. 

The Pacific Realty Bonds Co., Los An- 


geles, Calif., has purchased a site near 
Wilmington, Los Angeles Harbor, and 
will erect a large furniture factory. 


Edward Doraen and M. P. Doraen, 
Woodland, Calif., have started the erec- 
tion of a steam laundry, 30x80 ft., at 
Willows, Calif. 


CANADA 


Fire, Nov. 17, destroyed the shoe fac- 
tory of Gale Bros. on St. Valier St., Mon- 
treal, Que. Loss, $30,000. 4 

Fire, Nov. 18, damaged the cigar fac- 
tory of the McLeod, Nolan Co., London, 
Ont. Loss, $10,000. 


Fire, Nov. 18, destroyed the factory of 
the Wright Hat Co., Ridout St., London, 
Ont. Loss, $35,000. 


The Sydenham Glass Co., Litd., Wal- 
laceburg, Ont., has bought property ad- 
joining its present site, and contem- 
plates the erection of two additional 
buildings to double its output. 

Bissinger & Co., San Francisco, Calif., 
have been granted a permit to erect a 
large wool factory at 465 Dufferin St. 
West, Vancouver, B. C. Estimated cost, 
$20,000. 

The Robin Hood Milling Co. Van- 
couver, B. C., contemplates the erection 
of a $75,000 mill and grain elevator at 
Vancouver. ; 

The St. George Pulp & Paper Co., St. 
George, N. B., has recently acquired the 
site of the Tayte & Meating Granite 
Mill, and is considering the erection of a 
paper bag factory on the property. 
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New INCORPORATIONS 
GENERAL MANUFACTURING 


The following companies have been in- 
corporated to manufacture: 


The American Dan 
Bridgeport, Conn.; to manufacture a 
patent cork and bottle. Capital, $250,- 
000. Incorporators: James A. Byrne, 
Daniel P. Bergheimer, John J. Gallagher, 
Bridgeport. 

Crafts’s Feature Films, Inc., Clarks- 
town, N. Y.; motion picture films. Cap- 
ital, $225,000. Incorporators: P. P. 
Craft, D. A. Harkins, G. E. Vanderbilt, 
139 Duane St., New York. 

Gloversville Leather Mfg. 
Gloversville, N. Y.; leather 


Stopper Co., 


Corporation, 
and belting. 


Capital, $20,000. Incorporators: Daniel 
Cc. Kennedy, 175 South Main St., Glovers- 


314 West Fulton 


A. Kremp, 
23 West 67th St., 


Mandel, 


ville; Chas. 
St., Joseph W. 
New York. 


The A. G. Clark Co., Inc., Boro. Man- 
hattan, N. Y.; piano, organ and musical 
instrument makers. Capital $25,000. In- 
corporators: Frank C. Briggs, Jacob 
Ausbacher, Charles F. Fuerst, 643 Car- 
roll St., Brooklyn. 

Chess Brand Neckwear Co., Inc., Boro. 


Manhattan, N. Y.; silk, wool and other 
fabrics. Capital, $10,000. Incorporators: 
Louis Hahn, Samuel H. Rappaert, John 
D. Goodheart, 1049 Forest Ave. New 
York 

The Wetnot Mfg. Co., 

Y.; rubber products. Capital, $10,000. 
Incorporators: Charles Pechner, Henry 
L. Sperling, Samuel Sperling, 302 Broad- 
way, New York 

The General 


Boro. Manhattan, 


Vehicle Co., Inc., Rotter- 
dam, N. Y.; manufacturing, mechanical 
and electrical engineers. Capital, $10,- 
000,000. Incorporators: A. D. Jackson, 
S. L. Whitestone, J. F. Zoller, Schenec- 
tady, N. Y. 

American Bedding Co., 
beds. Capital, $10,000 
John A. MacPeak, George H. B. 
F. S. Garman. 

Federal Combination 
cago, Ill; fences and 
$50,000. Incorporators: P. 
Bolen, G. Girling. 


South Shore Mfg. Co., 
general manufacturing 
000. Incorporators: H. 
Westcott, D. S. Bobb. 

Sanitary Brick Co., 
and clay products. Capital, $50,000. In- 
corporators: Henry Lutzenkirchen, Jas. 
McAndrews, Albert Sabath. 


Camden, N. J.; 
Incorporators: 
Martin, 


Fence Co., Chi- 
fencing. Capital, 
Phipps, J. L. 


Chicago, IIL; 
Capital, $150,- 
Leinert, J. B. 


Chicago, Ill.; brick 








Business ITEMS 

The Skinner Chuck Co., New 

Conn., has acquired the planer 

business of the Francis Reed Co., 
cester, Mass. 


Britain, 
chuck 
of Wor- 


within a week 
new plant 
Machin- 
The plant will 
the main one 

The second 
shop and the 
house. The 
present fa- 


will be broken 
Auburn, R. L., for a 
the Standard 


Ground 
or so in 
to be occupied by 
ery Co., of Providence. 
comprise three buildings, 
of which will be 350x175 ft 
building will be the forge 
third the boiler and engine 
new quarters will treble the 
cilities. 








ForRTHCOMING MEETINGS 


The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


gineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel D. FS. Clark, secretary, 141 Milk 
St., Boston, Mass. 


Providence Association of Mechanical 
Engineers. Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
petary, Brown University, Providence, 
z 


New England Foundrymen’'s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 


New England Building, Cleveland, Ohio. 


Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August. Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, 


_Philadelphia Foundrymen’s Associa- 
Meetings first Wednesday of each 

Manufacturers’ Club, Philadel- 
Penn. Howard Evans, secretary, 
P ier 45 North, Philadelphia, Penn. 


American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. - Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 














WANTS 


25 cents per line for each insertion under 
‘“‘Men and Positions Wanted,"’ 50 cents per 
line under ‘‘Miscellaneous.’’ No advertise- 
ments abbreviated. 


Copy should reach us not later than Fri- i} 
day noon for ensuing week's issue. Answers 
addressed to our care, 505 Pearl St., New York, 
will be forwarded. 


No information given by us regarding any 
advertiser using box number. Original let- 
ters of recommendations or other papers of 
value should not be inclosed to unknown cor- 
respondents. 

No advertising accepted from any agency, 
association or individual charging a fee for 
“registration,’’ or a commission on wages of 
successful applicants for positions. 
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MEN WANTED 


Canada 


AND BORING MILL HANDS, 
steady work. Canadian West- 
Ltd., Hamilton, Ont. 


Connecticut 


LATHE 
first class, 
inghouse Co., 


OPERATOR, first class, on Gridley 
multiple spindle automatics; brass only; 
steady work; best pay to competent 
man. Box 84, Am. Machinist. 


FOREMAN, on general machine shop 
work; permanent position to a satisfac- 
tory man; tool makirg experience desir- 
able; must give references; salary about 
$25 per week to start. Box 68, Am. Mach. 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery in 
the line of mill work, wanted by a large 


machine concern; give full particulars 
as to experience and salary expected. 
Box 54, Am. Mach. 

A MECHANIC over 30 years of age, 


who possesses skill in working out tool 
problems in connection with light man- 
ufacturing work, and in designing all 
types of punches and dies, for making 
shells; only high grade man of wide ex- 
perience apply. Application will be 
treated confidential. Box 110, Am. Ma. 


DRAFTSMAN, experienced on hammer 
die work and steel freight car construc- 
tion; advise references, salary expected. 
Box 75, Am. Machinist. 


GENERAL MACHINISTS, 
on boring mill, milling machine, lathe, 
drill press, vise and assembly work for 
tool maintenance, time study and demon- 
stration work; only first class men want- 
ed. Reply, stating experience and wages 


experienced 


expected. Box 120, Am. Machinist. 
Massachusetts 
MECHANICAL ENGINEER OR DE- 


SIGNER for 
having wide 


small motors; only those 


motors will 


experience on 
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be considered. Apply Employment Dept., 
General Electric Co., Pittsfield, Mass. 


New Hampshire 


EXPERIENCED lathe, planer, shaper, 
bench and floor hands. Apply Sullivan 
Machinery Company, Claremont, N. H. 

MAN to take charge of icheusbory for 
chemical and physical testing; must be 
experienced in heat treatment of steel 
for manufacturing processes; give ex- 
perience and state salary expected. Sulli- 
van Machinery Co., Claremont, N. 3 


New Jersey 


AGENCY PROPOSITION in your own 
territory, handling line of improved 
goods used by manufacturers of steel 


products. Box 97, Am. Machinist. 


MACHINIST FOREMAN for about 40 
men; tool-room foreman wanted for 
about 20 men; in both cases only first 
class men need apply. Box 55, Am. Mach. 

MECHANICAL ENGINEER wanted to 
take charge of wood-working plant; 
state age, past positions and salary ex- 
pected to start. Box 85, Am. Machinist. 


MACHINISTS—A few high-grade ma- 
chinists and tool makers familiar with 
{8 fixture and gage work, by a concern 

uilding special machinery: state age, 
where previously em mployed and wages. 
Box 46, Am. Machinist. 

ASSISTANT COST CLERK—A _ com- 
pany at present paying for their labor 
on the premium basis, wants an assist- 
ant cost clerk, who is familiar with the 
systematic figuring of costs based on 
observing time required in setting up 
and scientific figuring of time taken to 
make cuts and remove materials; a man 
who has had experience with Taylor 
system preferred. Box 115, Am. Mach. 


New York 


TOOL MAKERS AND MACHINISTS. 
Address Box 105, Am. Machinist. 


BABBITT METAL SALESMAN of wide 
experience ‘and acquaintance, especially 
in Detroit’ territory. Box 86, Am. Mach. 

DRAFTSMAN with experience in de- 
signing centrifugal pumps; state age, 
salary expected, references; permanent 

osition to right man. Box 132, Am. 
Machinist. 

DRAFTSMAN with some experience on 
furnace design, experienced on structural 
steel, piping, brick work also desirable; 
western New York; state salaries. Box 
133, Am. Machinist. 

TOOL MAKERS, on fixtures and dies 
for light interchangeable work; first 
class wages paid to A-1 men; replies 
should state past experience and any 
references. Box 99, Am. Machinist. 

MACHINE SCREW OPERATOR, auto- 
matic, on Brown & Sharpe and Acme 
machines: state experience and wages 
expected; references required. Address 
Camera Works, Estman Kodak Co., 
Rochester, N. Y. 

MACHINISTS AND TOOL MAKERS. 
first class, men experienced on valve 
work preferred; good wages and steady 
positions for right men; state age, ex- 
perience and where last employed. Box 
118, Am. Machinist. 

DRAFTSMAN, who has had consider 
able experience on the designing of 
tools and fixtures, preferably for ma- 
chining automobile parts; state fully ex- 
perience, education, age and salary ex- 
pected. Box 116, Am. Machinist. 


INSPECTOR—A motor vehicle manu- 
facturing plant has a vacancy for a 
thoroughly experienced machinist as an 
inspector of finished parts. Reply, stat- 
ing age, experience and education in de- 
tail, nationality and wages desired, to 
Box 117, Am. Machinist. 


BRASS FOUNDRY FOREMAN, first- 
class; must be a good handler of men 
and experienced in melting aluminum as 
well as bronze alloys; will give the 
right man share in the profits and finan- 
cial interest if desirable; steady and lib- 
eral salary assured. Address or call, 
Jamesville Mfg. Co., Jamesville, N. Y. 

SALESMAN-—An old established steél 
manufacturer desires the services of an 
experienced and competent salesman on 
alloy and tool steels; one familiar with 
Connecticut trade preferred: good open- 
ing for a reliable high class man who 
can qualify; state experience and sal- 
ary; confidential. Address H. W. H. Co., 
366 Fifth Ave., New York City, 

LARGE AUTOMOBILE manufacturing 
plant has opening for young man who Is 
fitted by past experience for handling 
repair orders at the factory; previous 
training, familiarity with electrical and 
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automobile supplies, and modern factory 
routine essential. Apply, stating age, 
experience in detail, education, nation- 
ality and salary expected. Box 82, Am. 
Machinist. 

TOOL DESIGNER—Duties: Designing 
cutting tools for maximum production 
with minimum repair, supervising tool 
room work, reducing tool expense on 
productive work; in brief, an experi- 
enced man on modern cutting shapes 
and heat treatment, capable of maintain- 
ing the tool equipment in the most eco- 
nomical manner; applicants requested to 
state fully their experience, present em- 
ployment, and salary. King Sewing Ma- 
chine Co., Buffalo, N. Y. 


Ohio 


DRAFTSMAN AND DESIGNER, one 
—S of designing a full line of verti- 
cal boring and turning mills. Box 122, 
Am. Machinist. 


DIE MAKERS, also metal workers; 
first-class. Apply, stating age. experience 
and wages expected to The General Fire- 
proofing Co., Youngstown, Ohio. 


MECHANICAL DRAFTSMAN with some 
experience on special machinery, tools 
and jigs; state age, experience and sal- 
ary wanted. Address Factory Manager, 
Box 113, Am. Machinist. 


SUPERINTENDENT—A man of all- 
around experience in the handling of 
large number of men; prefer a man of 


who has had several 
shop experience; must 
and 
No. 


technical trainin 
years of practica 
give best reference as to ability 
character... Address P. O. Drawer 
909, Toledo, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, hammermen and_. black- 
smiths, who wish to increase their op- 
portunities, to register with the free em- 
loyment department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 


DIE MAKERS on sheet metal stamp- 
ing dies; permanent positions for first 
class men: state age, references, experi- 
ence and wages wanted. Wolverine Mfg. 
Co., Pittsburgh, Penn. 


MACHINE ‘roOL DESIGNER, experi- 
enced in vertical boring and turning mill 
design; state aye, experience and salary; 
all communications confidential. Col- 
burn Machine Tool Co., Franklin, Penn. 


DRAFTSMEN — Applications solicited 
from men with either ordnance, me- 
chanical-electrical or mechanical-struc- 
tural experience; state fully age, experi- 


ence. education and salary expected. 
Box 88, Am. Machinist. 
ELECTRICAL INSTRUMENT MAK- 


ERS, first class, and Gridley and Brown 
& Sharpe automatic. screw machine 
hands. Address Employment Department, 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Penn. 


STENOGRAPHER, first class, young 
man having experience in steel or ma- 
chinery lines desiring opportunity to 
advance into more responsible position; 
state age, experience, salary expected. 
Address “Oppidum,” Am. Machinist. 


GOOD MACHINERY DESIGNER AND 
DRAFTSMAN; must be able to do his 
own calculating and from sketch of a 
machine work out correct detail draw- 
ings; state experience, age, references 
and salary expected. Box 87, Am. Mach. 


ASSISTANT OFFICE MANAGER— 
Young man in branch sales office of 
steel manufacturing concern, having col- 
lateral experience; competent to handle 
correspondence and assist in the direc- 
tion of general office work; to receive 
attention state age, experience and sal- 
ary expected. Address “Steel Manufac- 
turer,” Am. Machinist. 


OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine: 
these’operators do so well that we receive 
more applications for places than can be 
filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention this paper. Lanston 
Monotype Machine Co., Philadelphia. 
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Connecticut 


FOREMAN BLACKSMITH, understands 
all kinds of hammers and forging ma- 
chines, hardening and tempering, case- 
hardenin and carbonizing. Box 134, 
Am. Machinist. 

DROP FORGE SUPERINTENDENT 
wants to make a change; can handle 
men, design drop forge tools of all 
kinds; understands case-hardening and 
treatment pf all kinds of steel; can han- 
dle complete manufacturing end of busi- 
ness and produce results; at present en- 
gaged. Box 125, Am. Machinist. 


Illinois 

MECHANICAL ENGINEERING GRAD- 
UATE, age 26: two years’ varied experi- 
ence in drafting and designing closely 
connected with the machine shop; prefers 
osition under master mechanic or super- 
ntendent of manufacturing concern, 
with good advancement as ability is 
shown. Box 123, Am. Machinist. 

Massachusetts 

MANAGER of executive business capa- 
city; $6000 man; thoroughly alive to all 
that is best in all modern systems of 
management; American, 37; open for en- 
gagement about Jan. 1. Box 127, Am. 
Machinist. 

Michigan 

MECHANICAL ENGINEER, 28, with 
broad shop experience desires a change; 
thoroughly posted in tool designing and 
manufacturing practice; capable of hand- 
ling practical and theoretical shop prob- 
lems; some experience, correspondence 
and commercial end; would like to con- 
nect with manufacturer of high-grade 
product where there is prospects of ad- 
vancement. Box 126, Am. Machinist. . 


New Jersey 
DRAFTSMAN, young 


mechanic; best references. 
Machinist. 


GENERAL 


man, married, 
Box 111, Am. 


FOREMAN of machine 
works, first-class mechanic, of broad 
experience and leader of men; best of 
reference. Box 137, Am. Machinist. 
SUPERINTENDENT OR GENERAL 
FOREMAN, age 41, now employed as su- 
perintendent of large factory, desires 
change: 15 years executive in uptodate 
factories. Box 83, Am. Machinist. 
MASTER MECHANIC, model maker, 
with 15 years of broad experience on 
developing intricate mechanism, such as 


adding machine, typewriter, ete.; good 
executive and inventive ability; age 35. 
Box 128, Am. Machinist. 

MECHANICAL ENGINEER, seven 
years drafting and designing, three 
years’ shop experience, desires change; 
automatic and intricate work: adding 
machine, models, etc., preferred; execu- 
tive and inventive ability; age 31. Box 
129, Am. Machinist. 

WORKS SUPERINTENDENT or chief 


draftsman, 35, 16 years’ shop and draft- 
ing-room experience, expert mechanic 
and designer of special machinery, dies, 
and fixtures for small and medium size 


work: inventive and up to date; good 
executive. Box 135, Am. Machinist. 
New York 

SUPERINTENDENT, nine years, of 
large concern, desires change. Box 96 
Am. Machinist. 

GENERAL MANAGER, 35, technical 
education, 7 years with one concern; 
best of references. Box 79, Am. Mach. 

DRAFTSMAN, mechanical, expert for 


automatic machinery, wants home work: 
confidential. Max Doring, 141 Broadway, 
New York City . 


FOURTEEN YEARS on hand turrets, 
seven with present employer, charge 
screw machines, typewriter, register 
work; age 32; married. Box 102, Am. Ma. 

GENERAL MANAGER, 35, college man, 
high class in every respect: good execu- 
tive and mechanical ability: inventor of 
special machinery: exvellent references. 
Box 78, Am. Machinist. 


ENGINEER of 12 years’ experience, 
shop, drawing room and foundry, wishes 
to locate in or near New York City with 
engineering firm or in charge of small 
plant: salary not less than $1600. Box 
130, Am. Machinist. 

SUPERINTENDENT or general fore- 
man, 32 years’ experience in tool:-and 
all kind of paper machinery, electric and 
gasoline automobiles in uptodate fac- 
tories, an all-around practical mechanic 
of executive ability desires change. Box 
136, Am. Machinist. 
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ENGINEER and de- 
signer, technical graduate; 18 years’ ex- 
perience; thoroughly familiar with mod- 
ern machine-shop, pattern-making, foun- 
dry and boiler-shop practice; resourceful 
in design and processes for reducing 
costs and increasing output; salary, 
$2000. Box 131, Am. Machinist. 


SUPERINTENDENT OR MECHANI- 
CAL ENGINEER; 20 years’ experience 
in actual shop work, expert mechanic 
and designer of machinery or equipment 
for y nee production; capable of tak- 
ing full charge, of mechanical division of 
factory engaged in the interchangeable 
manufacture of a high grade product; 
I will show you efficiency, not tell you 


MECHANICAL 


about it. Box 95, Am. Machinist. 
FACTORY MANAGER OR SUPERIN- 
TENDENT, mechanical engineer with 


good technical education and extensive 
practical shop and commercial experience; 
good executive, organizer and production 
engineer; can organize best methods of 
shop management: can design tools and 
appliances for most economical and ac- 
curate duplicate manufacturing; can re- 
duce costs and increase production; very 
capable, reliable, successful, with splen- 
did personality and character; good judg- 
ment, good common sense; splendid rec- 
ord and references; at present engaged, 
but for good reasons desire change; any 
location. Box 121, Am. Machinist. 


Pennsylvania 


CHIEF DRAFTSMAN or 
engineer by experienced 
Am. Machinist. 


Tennessee 
SUPERINTENDENT OR GENERAL 
FOREMAN of machine shop, by an A-1 
mechanic and production man; eighteen 
years’ shop experience and _ technical 
graduate; first class tool and jig de- 
signer; good record and references fur- 
nished; at present employed and giving 
satisfaction, but desires change. Box 109, 
Am. Machinist. 
Wisconsin 
HIGH-GRADE MECHANIC, designer 
special machinery, executive and sales- 
man, wants position where above com- 
bined successful experience will count. 
Box 124, Am. Machinist. 


mechanical 
man. Box 89, 








MISCELLANEOUS 


Work for screw machines and gear cute 
ter wanted. Box 775, Am. Machinist. 

Punch press tools, jigs, fixtures, ete 
Taylor-Shantz Co., Rochester, N. Y. 

Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 
_Gas-saving brazing forges. Send for 
circulars. J. L. Lucas, Bridgeport, Conn. 

Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am. 
Machinist. 


Work for automatic gear cutters and 
Jones & Lamson turret lathes wanted. 
Box 267, Am. Machinist. 


For Sale—Nine No. 02D Buffalo down 


draft forges, in good condition; size of 
fire-pan, 24”"x36%”; price, $200. Box 
57, Am. Machinist. 

For Sale—6-ft. Pond radial drill: one 





36 in. x 12 ft. and two 24 in. x 6 ft. Pond 
planer; in good condition. The Q. M. S. 
Co., Plainfield, N. J. 

For Sale—The patterns, drawings, pat- 
ent and good will of a very desirable line 
of special grinding machinery; weights 
range from .1300 to 4500 Ib.: easy terms. 
“H.,” care of Am. Machinist. ; 

For Sale—The whole outfit of Electric 
Welding Co. as: motors, dynamos, drill, 
forge, boiler, engine, lathe, U. S. patent 
ents at once. 127 Hudson St., Hoboken, 


4%. . 


Work wanted for automatic screw ma- 
chine up to 2 in. diameter; for vertical 
boring mills up to 10 ft. diameter: for 
large lathe up to 72 in. diameter, 12 ft, 
between centers. Box 114, Am. Mach. 

Power press, new or second hand, 
double action press for pressing steel 
cans 18 in. diameter, 8 in. deep, 20 gage, 
wanted; state cash price, maker’s name 
and other information to Box 119, Am. 
Machinist. 

For Lease, small, but modern machine 
shop in Connecticut: building equipped 
with motor and shafting, steam heating 
and automatic sprinkler systems: ex- 
cellent labor conditions, location on rail- 
road, etc.; it is ready for you to step 
into today and begin work: write for 
details now. Box 112, Am. Machinist. 
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Talks With Our Readers 


By The Sales Manager 


This is the appointed time of the 
year when the President, Gover- 
nors of the States, and lesser lights, 
issue proclamations of thanks- 


giving. 
And it’s well that every now and. 


then we should pause and consider 
from whence our blessings come. 


We are very thankful for the pros- 
perity the machine industry has en- 
joyed during the past year. We are 
thankful for the success that we have 
had—the one is linked with the 


other. 


Weare grateful to the concerns who 
have used the selling section, for 
their co-operation in having 
their advertisements informative, 
truthful and practically free from 
exaggeration—thus making the sell- 
ing section of the American Ma- 
chinist a reliable market place for 
the machine making industry. 


But above all, are we thankful 
to our readers for their hearty sup- 
port, without which such a publica- 
tion as this would be impossible, 
for their assistance in making the 
editorial section alive, newsy, inter- 
esting and helpful. 


For the substantial support given 
by them to our advertisers, these 
two letters being typical examples: 


July 25, 1912. 
American Machinist, 
New York City. 
Gentlemen: 


Our five year contract for two pages 
weekly in the American Machinist will 
shortly expire. 

In view of the satisfactory results ob- 
tained from this Publicity, we would be 
pleased to have your representative ar- 
range to call on us at an early date to go 
into details regarding a renewal of same. 

Yours truly, 
The Bullard Machine Tool Co., 
S. H. Bullard, Vice-Pres. 


September 10, 1912. 
American Machinist, 
505 Pearl St., 
New York City. 


Gentlemen: 


We note your recent advice in regard 
to the fact that the Bullard Machine 
Tool Co. have had a five year contract 
with you for two pages weekly and that 
they think so well of your-esteemed pub- 
lication that they desire to arrange fora - 
continuation of same. 


We desire to state that we feel just 
the same way in regard to our advertis- 
ing in your publication, although we 
have not handled it on a five year con- 
tract basis. 


We key all of our advertisements and 
are glad to say that your paper has been 
a most profitable one; we receiving more 
inquiries and orders from the American 
Machinist than from all other mediums 
combined. 


When your representative, Mr. 
Weatherby, is in this vicinity, we will be 
pleased to go over this matter with him 
in regard to planning our Advertising 
Campaign in a similar way, and beg to . 
remain, 


Yours very respectfully, 
The Carlyle Johnson Machine Co., 
S. H. Simon, Treas 
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A Departure in Miller Construction 


The Kearney & Trecker Co., of Mil- 
waukee, Wis., has recently redesigned its 
No. 3B plain miller and added a decided 
departure in over-arm construction. Fig. 
1 shows a side view of it, and Fig. 2 a 
rear view. 

The redesigned machines are much 
heavier than their predecessors, the one 
illustrated weighing 1000 lb. more than 
the former style bearing the same num- 
ber. Some 200 Ib. of this are in the knee 
because of thicker walls and heavier de- 
sign. This addition has been made to in- 
crease the stiffness and rigidity. The 
capacities have not been changed, as the 
lengths of feeds and traverse are unal- 
tered. The speeds and feeds have not 
been changed. 

The column has been increased slight- 
ly in height and its rear surface is now 


Editorial Correspondence 





{————— 


The new design of the No. 3B 
plain Milwaukee miller is a de- 
parture in over-arm construc- 
tion. This consists of the use of 
two, or twin, overarms provided 
with a simple clamping device in 
the column. Each arbor sup- 
port fits both arms. 











coming from any direction. The belt 
openings have wired edges to give ad- 
ditional stiffness. The cast-iron cap or 
hub on the outer end has a hole to per- 
mit the entrance of a speed-indicator 
spindle to take the speed of the shaft. 


in Fig. 3. It consists of a block shown 
removed from its position and resting 
on top of the column. This block fits 
both arms, slipping in between them. 
It is tightened down by a collar nut and 
has under it a short helical spring. The 
purpose of this spring is to keep the 
block lifted away from the arms when 
loosened. This is of advantage in re- 
placing an arm that may have been re- 
moved, for the block is held up by the 
spring and thus presents no obstacle to 
the easy insertion of the arm. 

Two of these clamping blocks are pro- 
vided, one at each end of the top of the 
column. The diameters of the arms are 
the same; thus a support, not in use 
with the arbor, can be turned upside 
down, again clamped to the arms, and 
still give the trussing effect. 
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vertical instead of being tapered forward 
from about the level of the feed box. 
This permits of a longer spindle. The 
right-hand side of the column is a con- 
tinuous surface; that is, it is not cut 
into by any openings. On the other side 
the door opening to the interior of the 
column has been shortened, thus decreas- 
ing the area of that opening. 

A feature of interest is the belt guard 
which is shown in Fig. 2. This is made 
of sheet metal with a cast-iron hub 
covering the outer end of the shaft and 
a steel spider, carried on a turned bear- 
ing on the bonnet. The guard is held 
by a single setscrew and can be swung 
to any desired position to meet a belt 





MILWAUKEE MILLER WITH TWIN OVER-ARMS 


This guard is seen to be light and pleas- 
ing in appearance. 


THE OVER-ARM CONSTRUCTION 


But the radically new feature in the 
design of these machines is the over-arm 
construction. This consists of two, or 
twin, Over-arms provided with a simple 
clamping device in the column and ar- 
ranged so that both fit the arbor sup- 
ports. This construction is best seen in 
Figs. 2, 3 and 4. It is a decided de- 
parture in miller design. 

The arms are of the same size, are 
spaced some little distance apart, and 
with the arbor, form in outline, a large 
triangle. The clamping device is shown 
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The construction of the arbor support 
is also best seen in Fig. 3. The method 
of clamping to the arms is shown. The 
binding bolts are independent, so that 
each arm is clamped separately. This is 
done rather than clamp both at once, as 
sometimes an operator will want to sim- 
ply swing a support up out of the way 
on one over-arm. 

This twin-arm construction provides, 
in effect, a trussed support for the ar- 
bor, if two or more supports are clamped 
in position, which fixes the support bear- 
ings in alignment with the spindle; that 
is, the arbor must be aligned to its bear- 
ings in the outer supports instead of hav- 
ing these bearings aligned to the arbor 





922 


itself, which may be out of true. Fur- 
ther, this trussed construction prevents 
any slipping of an arbor support due to 
the pounding of a cutter. The stiffness 
and rigidity are obvious. 

The power required to drive an arbor 
where the bearings are all permanently 
in line, is considerably less than where 
the bearings are sprung out of line and 
bind the arbor like a brake. With this 
construction, gangs of cutters may be 
used near the outer end of the arbor 
when desired and satisfactory results ob- 
tained. 

Also, the arbor cannot be sprung by 
starting the cut without having the over- 
arm clamps set. With the usual con- 
struction this springing action can take 
place, and sometimes continues until the 
arbor is broken off at the shoulder, in a 
manner similar to the fractures produced 


in alternate-stress testing machines. 
THE ArBor DRIVE 


The arbor drive is such that it is im- 
possible to “freeze” the arbor into the 
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Mistakes in Manufacturing 
By F. H. Bascock 


After carefully observing, for the last 
ten years, the factors in the high pro- 
duction cost, I have arrived at the con- 
clusion that the following are the most 
salient: 

1. In the average manufacturing plant 
where there is any grinding of tools to 
be done, the grinder is usually mounted 
on some support in the poorly lighted 
center of the shop, whereas it should be 
located in the best light possible, to obtain 
proper clearance and form in grinding. 

2. There is a tendency at present to 
eniploy the least expensive operator pro- 
curable. This is wrong, inasmuch as-a 
dollar can be made to cover but a certain 
field, and the cheap operator produces 
work of an inferior quality because of 
his correspondingly poor ability. 

Taking into consideration breakage, 
depreciation and the loss of time and 
production resulting from the instruction 
of the inexperienced operator by a few 
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ardized. There is a noticeable disposition 
to essign men to certain operations of a 
routine character involving no particular 
mechanical skill, and compensating them 
on a flat-rate basis. This is destructive of 
initiative, as the skilled mechanic cannot 
assert his versatility and consequently re- 
ceives lower wages than he is capable of 
earning where his ability is given the lat- 
itude it requires and should have. 

If modern manufacturers would give 
some of these shop conditions the consid- 
eration their importance entitles them to 
and at the same time inaugurate some of 
the reforms that they suggest, they would 
soon note a marked difference in both the 
quality and quantity of production. 








In a paper presented before the last 
annual convention of the American In- 
stitute of Metals the progress of work 
with boronized copper was discussed. 
Thus far its advantages have been pe- 
culiar to the electrical apparatus indus- 
try. The paper pointed out that the ad- 
vantages derived from the substitution of 











Fic. 3. CLAMPING DEVICE FOR TWIN 


OVER-ARMS 


spindle. The spindle flange is slotted 
crosswise for keys. A hardened, keyed, 
steel nose is bolted to this flange by four 
bolts which, when necessary, may be 
used to hold a special cutter. This steel 
nose is slotted to receive a cross-pin in 
the arbor, which acts as a driver. The 
hardened nose also protects the end of 
the spindle so that it is kept true and 
undamaged. 

The arrangement of the arm braces 
with reference to the twin over-arms is 
shown in Fig. 4. These are applied as 
ties in a manner similar to the former 
construction, and tie the over-arm truss 
to the knee, thus tending to effectually 
prevent destructive vibrations or chatter- 
In the illustration the table is seen 


ing. 
raised nearly to the spindle. The tri- 
angle formed by the over-arms and 


spindle is crossed by the braces. 
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high-grade mechanics, it logically follows 
that it is more frofitable to employ a 
highly developed mechanic at a substan- 
tial salary than one of questionable 
ability at lower wages. 

3. There is also a tendency to develop 
and produce expensive tools and fixtures 
and then devise a more or less compli- 
cated indexing and numbering system. 
These tools are frequently neglected, be- 
ing returned to the toolroom smeared 
with grease and covered with small par- 
ticles of metal. Oftentimes they are re- 
turned in a broken condition to await 
the next demand of an operator, who can, 
because of any one of these conditions, 
but poorly execute the operations in 
which the tool is involved. 

An effort is also made to standardize 
the intelligence of employees very much 
the same as production has been stand- 


\ 








Fic. 4. ARRANGEMENT OF KNEE BRACES 
AND TWIN OVER-ARMS 


cast copper for forged copper are not 
only the saving in cost. In most cases 
a better apparatus is obtained. It is 
possible in casting to eliminate a num- 
ber of joints which are always a source 
of loss in efficiency. In the case of cur- 
rent transformers, for instance, not only 
a better apparatus. is obtained at a re- 
duced cost but also space is saved. It- 
is considerations like these, saving of 
money or space, or improvement of the 
quality of the apparatus that have moved 
the engineers to replace forged copper 
by cast copper in every case they have 
done so. The boronizing process delivers 
a good metal and the production of a 
good casting depends now on the same 
factors as in other metals. Boronized 
copper has a tensile strength of 24,350 
Ib. per sq. in. and elastic limit of 11,450 
Ib. per sq. inch. 
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The Molding of Bronze Statuary 


The production of bronze art objects 
in this country is in the hands of a few, 
and there are probably only half a dozen 
concerns competent to do the highest 
grade of bronze statuary work. Among 
these is the August Griffoul Bros. Co., 
Newark, N. J. The senior member of 
this firm and his two brothers learned 
the art in Paris, France, which city up 
to a few years ago was the center of the 
art-bronze industry. 


OUTLINE OF WorRK HANDLED 


The foundry produces all kinds of fine 
castings in iron, brass, bronze, silver, 
gold, etc., varying in size from the lit- 
tle elk’s head, which adorns the button- 
hole of the “Best People on Earth,” to 


By E. A. Suverkrop 








A complete description step by 
step of the making of a mold for 
a bronze statuette by the false 
core method. 


Mixtures of French sand, part- 
ings and facings used. 























which thev were made; molds for “die 
castings” in white metal; advertising 
novelties, etc., in bronze and other 
metals; forces for jewelry dies and even 
exclusive designs of jewelry in gold and 
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Fic. 1. THE PATTERN AND SAND For THE BED 


the massive bronze doors for the govern- 
ment offices in Washington. 

Besides art castings, a great quantity 
of commercial work is made, iron molds 
for “near-cut” glass, whose surfaces, ex- 
cept for shrinkage, are smooth and ac- 
curate reproductions of the patterns from 


silver. The foundry is large, well lighted 
and equipped with modern foundry ma- 
chinery. 

Through the courtesy of August 


Griffoul, senior member of the firm, I 
am able herewith to illustrate and de- 
scribe the entire process of making the 


‘the 


mold for a statue of an Indian on horse- 
back by the “false-core” method. By it 
the skilled molder can produce work 
which is infiniately superior to the cire 
perdu, or lost-wax, process. 


THE Lost-waAx Process 


The pattern used in this process is 
made of wax, and is imbedded in the 
mold of French sand with the usual gates 
and risers for the molten bronze. When 
the mold is complete it is baked. During 
the baking process the wax melts and 
runs out, leaving a cavity the same 
shape as the wax pattern. 

There are a great many objections to 
this method of molding, probably the 
principal one of which is the imperfect 
state of the finished casting. It is, of 
course, impossible to “face” a mold made 
in this way, and equally impossible to 
inspect the mold before pouring. Blow 
holes and other surface imperfections are, 
therefore, very common and quite a iot 
of touching up and plugging is neces- 
sary before the castings are in market- 


rc 


‘ - < 
able shape. a 


THE FALSE-CORE PROCESS 


The false-core method demands skill 
of the highest degree, and for that reason 
the men who can do this work are few in 
number. 

The pattern or model is first made in 
clay by the sculptor. From this clay 
model a plaster-of-paris reproduction is 
made. Where one or only a few cestings 
are required, this plaster pattern is suffi- 
cient, but where a large number of cast- 
ings are required a bronze pattern is used. 

In the lower part of Fig. 1 one of 
these bronze patterns is shown. In size 
it is roughly 10 in, long by 9 in. high. 
The molder takes a flat board A and lays 
it on bearers above the molding trough. 
On tep of this the iron flask B, 12x18 in., 
is placed. 

It wil! probably be noted that there are 
but two dowel pins at opposite corners of 
flask. The reason for this is that 
no matter how accurately these flasks and 
dowels might be made, they would not be 
accurate enough for locating the flasks 
for this class of work; and during the 
baking operation the cast-iron flasks 
twist out of shape so much that if more 
than two dowels were used the flasks 
would not be likely to go together after 
cooling. The various “parts” and false 
cores are therefore located by “dowels” 
of sand. This may seem peculiar, but 
will be explained later. 


MAKING THE BED 

The flask is filled with old sand, that is, 
sand which has been used. This is 
bedded down firmly and the top is struck 
eff with a flexible steel strickle. The 
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top of the sand is then dusted with 
starch, when it appears as shown at C, 
Fig. 1. 

The pattern is now laid on its side 
on top of the sand and its perimeter 
roughly scribed on the sand bed with a 
scalpel. The pattern is then laid to one 
side and the bed is dug out. When suffi- 
ciently deep, the pattern is laid in the 
bed and the molder tucks the sand in 
around it, using his fingers as rammers. 
When it is bedded deep enough in this 
manner, the surface of the sand is well 
hammered with a wooden mallet to com- 
press it. The molder then cuts away the 
superfluous sand around the edge of the 
pattern, dressing it down to the natural 
parting line. 

There are, of course, numerous under- 
cuts in the part of the pattern buried 
in the bed; how these are taken care of 
will be explained later. The tool used 
for cutting down the sand is the sharp 
double-ended scalpel, shown in the fore- 
ground in Fig. 2. 


PREPARING THE BED FOR THE FALSE 
Cores 


The surface of the bed forms a rest- 
ing place for the false cores and must be 
so prepared for their reception that they 
will not slip and can be accurately re- 
jocated at any time during the molding 
operation. 

To this end, smooth-sided depressions 
with plenty of “draw” are made in the 
face of the bed, as shown at A, in Fig. 3. 
When the sand forming the false cores 
is rammed into these depressions, it 
forms dowels which fit them exactly. 


NUMBER OF FALSE Cores NECESSARY 


The skilled molder can decide at a 
glance how many “major” false cores 
the job will require. By “major” false 
cores I mean the comparatively large 
false cores which are made up of a num- 
ber of “minor” or small false cores 
pasted and pinned together in one com- 
pact mass. 

In Fig. 4, at A, B, C, D and E, the 
partings of these “major” false cores are 
shown scribed on the bed. This is, of 
course, never done by the molder, but is 
in this case for the benefit of the un- 
initiated. Each one of these spaces A, 
B, etc., will be filled with a single false 
core, built up from as many small false 
cores as are necessary; the number will 
depend on the number and shape of the 
undercuts. For instance, a shape, as 
shown at X, Fig. 5, would require but 
one false core, as shown at A, for the 
undercut from F to G, but for the double 
undercut H, K, in Y, three false cores, 
C, D and E, would be used by a skilled 
molder. 


MAKING THE FALSE Cores 


The pattern and bed are now dusted 
with talcum powder. As dusting the 
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mold with both starch and talcum powder 
has been referred to, it would perhaps be 
as well to define the use of each. 

The starch used is made from pota- 
toes; corn starch is useless for this pur- 
pose. It can be used on all sand partings, 
that is, where one body of sand abuts an- 
other body of sand, but it is never used 
to part the sand from the pattern, be- 
cause if used for this purpose the mold 
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at this point would “scab” as soon as the 
hot bronze struck it, resulting in a spoiled 
casting. 

Talcum powder is used as a parting in 
all places where the sand abuts the pat- 
tern, that is, on all surfaces exposed 
to the molten bronze in the casting opera- 
tion. 

The molder now starts to make the 
small false cores for the section A, Fig. 
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Fic. 2. THE PATTERN IN THE SAND BED 
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Fic. 3. THE PATTERN BEDDED 
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4, using his fingers to press the French 
sand in position. This sand is very 
tenacious and sticks together almost like 
putty. After the first small false core is 
fitted to the first undercut selected by the 
molder, its exposed surfaces are shaved 
smooth and depressions are cut in them to 


AMERICAN MACHINIST 
cores which go to make a major false core 
as shown at A, in Fig. 6. 

It must be remembered that there is a 
parting between each of the surfaces 
and that sand dowels locate each and 
every small core positively in relation 
to the small cores adjacent to it. 
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Fic. 4. FAtse Core LAYouT 
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Fic. 6. THE First MAjor FALSE CoRE 


form sand dowels with the false cores 
adjacent to them. The surfaces are then 
dusted with starch and talcum, and the 
next false core is built up for the next 
undercut, and so on till the complete sec- 
tion is filled with a series of small false 


Each major false core also has sand 
dowels, as shown at F, Fig. 6, so that it 
can be located accurately with the major 
false core, which will occupy the po- 
sition shown by section B, and so on 
through all the sections each major core 





925 


locks by means of sand dowels with 


those adjacent to it. 


Core WIRES 


Core wires are used to support any 
false cores likely to break. The core 
mixture used is French sand, half old 
and half new. As stated before, the 
molder, as a rule, rams up the false 
cores with the tips of his fingers, al- 
though rammers are sometimes used. 
These rammers are made of various sizes 
and various materials, lignum-vite and 
brass being favorite ones, 

After the cores are all finished on this 
side of the pattern, two flasks are placed 
one on top of the other on the one shown 
in Fig. 6, and used sand is rammed in to 
hold the cores in place. In Fig. 7, at A, 
is shown the bed flask with the false 
cores for this side of the pattern com- 
pleted, and at B and C the superimposed 
flasks with the bed of sand for holding 
the cores in place. These three flasks 
are then clamped together and the whole 
is turned over, as shown in Fig. 8. In 
this view, A is the original bed flask, and 
B and € the flasks which are placed on 
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Fic. 5. 


DIAGRAM SHOWING FALSE Core 


top cf it and filled with sand to hold the 
false cores in place. 


FILLING THE BACK 


If a few castings are required the or- 
iginal bed in the flask A, Fig. 8, is re- 
tained, as it saves time in bedding down 
the pattern; if many castings are wanted 
a plaster-of-paris bed is made; where only 
one casting is required the sand is care- 
fully removed from A and the flask is 
laid to one side while the molder makes 
the false cores for the reverse side of the 
pattern, that is, for the side which was 
first bedded in the flask A. 

These false cores are, of course, made 
in exactly the same manner as those pre- 
viously described. The new back would 
appear as shown in Fig. 9, at A, and at 
B and C the other flasks with the pattern 
in place. As the negative for Fig. 9 
was accidentally broken, I have substi- 
tuted one of the front, but it will suffice 
to convey my meaning. 

It will be noted that parts of the pat- 
tern are covered by false cores. At the 
lower part of the hoofs, where the horse 
is to be fastened to the base in the fin- 
ished statuette, flat-headed brass ma- 
chine screws D are laid in the mold, 
with their heads away from the hoofs. 
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Major FALSE COoREs 


The major false cores are now ready 
to build up. The small false cores are 
carefully lifted one at a time and pasted 
together in their proper positions. In 
work of this small size, ordinary pins are 
used to pin them together, and assist the 
core paste in holding them. 

During this operation the pattern is re- 
moved from the mold, as the molder has 
no further use for it. Now comes the 
making of the core for the body of the 
and the Indian. The false cores 
are reassembled and the space which the 
pattern previously occupied is rammed 
with a mixture of two parts old and 
one part new sand, a tubular vent hav- 
been placed in the cavity left 
after the removal of the pattern 

The ends of this tube are supported 
so that the core will retain its position in 
the finished mold. The false cores are 
removed on one side and then the core 
In Fig. 10 the mold is shown 


BUILDING THE 


horse 


ing first 


is shaved. 
ready for this shaving operation. 


Fic. 7. 


When 


this side is shaved to the desired depth 
(from \% to y in.), the body core is 
dusted with talcum to make a parting 
and on top of this is filled in again with 
burnt sand to support the partly shaved 
core. 

The surface is struck off and a flat 
iron plate is laid on top gf the filled-in 
burnt sand. An iron plate is used in 
this case, as the usual wooden board 
would be too springy and the mold and 

















Fic. 8. THE MoL_p TURNED OVER 


FALSE CoRES FOR ONE SIDE COMPLETE 


cores would be broken. The mold is now 
turned over, the false cores removed from 
the other side and the core shaved on 
this side. 


THE Cores COMPLETE 


In Fig. 11 all the cores are shown ready 
io put in the oven. At A is shown the 
body core with the tubular core irons B 
and C, which support it in the mold. 
The major false cores, each built up 
from a number of smal] false cores, 
are shown at D. 

Considerable skill is required in the 
making of these cores. If they are too 
soft, that is, not sufficiently rammed, they 
will shrink. If rammed too hard they 
will swell too much in the baking process. 
The skilled false-core molder rams them 
just hard enough so that they will swell 
slightly in the drying. - Before putting 
them together finally, about the thickness 
of a piece of paper is shaved off the abut- 
ting surfaces. This swelling of the cores 
is quite noticeable in very long cores 
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Fic. 9. As THE New BAcK WouLp APPEAR 
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Fic. 10. MAKING THE Bopy Core 

















Fic. 11. COMPLETE Cores AND MoLp READY FOR OVEN 











for large work. The false ccres, core and 
mold are baked over night; larger work 
would, of course, take longer. 

Where work of the highest grade is 
produced, all the surfaces which will be 
exposed to the molten bronze are care- 
fully smoked either with ordinary illum- 
inating gas or kerosene smoke. This puts 
a fine “skin” on the casting. 

CLOSING THE MOLD 


In Fig. 12 the mold is shown partly 
closed. The brass screws referred to in 
an earlier paragraph have been turned 
end for end, so that their heads occupy 
positions inside the hoofs. When the 
bronze is poured it will surround these 
heads and the projecting screws can be 
fitted with nuts to secure the statuette 
to its base. 

At A, in Fig. 12, is shown the body 
core with the vent tubes B and C sup- 
porting it. In Fig, 13 the mold is shown 
closed ready for pouring. It will be 
noted that the center hole is chalked. 

















Fic. 12. Motp PArtLy Put ToGETHER 
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In this case the center hole is the pouren 
and one of the others is used as a riser. 
The chalking is to prevent mistakes in 
pouring, as the pouren is not always in 

















Fic. 13. Motp CLosep READY To PouR 


the center, its position depending on the 
shape of the work. 

Referring again to Fig. 12, D shows the 
fouren and E the riser, which is made 
with a pocket to trap any dirt that might 
accidentally drop in. The entire time for 
molding a statuette like this is about 15 
hours, exclusive of the time necessary for 
baking. The molder in this case was one 
of exceptional skill. 

In Fig. 14, the completed casting is 
shown with the sprue attached just as it 
came from the mold. The screws for at- 
taching to the base are plainly shown, 
also the ends of the vent tubes B and 
C. These tubes are subsequently cut 
off and the holes plugged. After the 
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Planer Feed Boxes 
By J. THOMAS 


I presume every machine-tool designer 
who has had to do with planers, and 
some who have not, has sketched on 
paper or in his mind a planer feed box 
that would work faultlessly and as long 
as the planer held together. This as- 
sumes him to be a designer with ideas 
of his own. I venture to state further 
that it was only in theory that this box 
ever fulfilled these conditons, 

It is not hard to. see why this is so, as 
the duty of these feed boxes is severe. 
They must act quickly and with certainty; 
they are stopped with a jar as a rule, or 
at least very suddenly, and are often 
started with equal quickness. There is al- 
most always a friction surface which is 
constantly rubbing se as to have ready at 
all times the power for throwing it into 
engagement. This means wear, power 
loss and heat generated. This friction 
load is slight, but it is present all the 
time except for the short time during 
which the box is in action. 

A number of years ago, in the days of 
comparatively small tools and light cuts 
and work, the feed box was a small, sim- 
ple affair, that as a rule gave no trouble 
whatever. If it did fail it was easily re- 
pgired. But as heavier machines, larger 
cuts and higher speeds called for stronger 
boxes and positive action, trouble began. 

Probably the most common type of box 
at present is the toothed wheel and ratchet 
with the ratchet controlled by some fric- 

















Fic. 14. THE CASTING WITH SPRUE ATTACHED 


fins, etc., are cleaned off and the surface 
imperfections, if there be any, are fixed 
up, the casting is treated with acids, 
etc., to produce the “patina” on the sur- 
face, but that part of the work is more 
or less a secret and besides is without 
the province of the AMERICAN Ma- 
CHINIST. 


tion device that throws it in at the begin-- 
ning of the planer stroke and thus takes 
movement from, or gives movement to, 
the toothed wheel. At the end of a half or 
full revolution the ratchet is automatically 
thrown out and the driven part is brought 
to a stop. Almost always there is a shock, 
and on high speeds it is a hard one. 
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The saving feature of the device, and 
the one that allows it to be used, is that 
in the train of mechanism from feed box 
to the parts moved or fed there is almost 
always a crank motion of a half revolu- 
tion, the crank being limited to this, al- 
though a full revolution is sometimes em- 
ployed. In any event, this crank motion 
is arranged to give a reciprocating mo- 
tion to the feed mechanism, and as the 
crank passes or comes to the dead points 
at the extremes of its stroke, there is a 
slowing down and stopping of the feed 
mechanism that is attached to the recipro- 
cating parts. The shock is thus stopped 
at the crank and the main parts of the 
feed works come to rest gradually. 

Why cannot a perfectly satisfactory 
feed box be made exactly along the lines 
of the old friction-disk idea, which lasted 
for years and gave no trouble on light 
work ? It consists simply of a leather and 
a metal disk pressed together by a spring, 
the spring pressure being released at the 
end of the feeding movement. Of course, 
there is the shock of stopping, but there 
is no positive ratchet to catch and rattle 
if the box kicks back a little. It is a 
device of the utmost simplicity, Its power 
can be increased to almost an unlimited 
extent by adding extra disks, and the 
pressure per square inch on them can be 
kept down by the same means to a point 
where there will be practically no wear 
whatever. 





American’ Iron and Steel 
Industries 


The production of iron and steel plates 
and sheets in 1911, excluding rail plate 
and skelp, amounted to 4,488,049 tons, 
against 4,955,484 tons in 1910, a de- 
crease of 467,435 tons, or over 9.4 per 
cent. In 1911 there were 139 works in 
15 states which rolled plates or sheets, 
ggainst 150 works in 17 states in 1910, 
141 works in 17 states in 1909, 117 
works in 15 states in 1908, and 134 works 
in 17 states in 1907. Included in the 
total for 1911 are 170,435 tons of tie 
plates, against 213,259 tons in 1910 and 
113,959 tons in 1909. Of the total in 
1911 33,722 tons were iron, against 24,- 
638 tons in 1910 and 20,152 tons in 1909, 
and 136,713 tons were steel, against 188,- 
621 tons in 1910 and 93,807 tons in 1909. 
Iron tie plates were rolled by 3 plants in 
1911 and steel tie plates by 9 plants. 

Of the total production of iron and 
steel plates in 1911 Pennsylvania rolled 
1,476,614 tons, or over 63.2 per cent., 
against 1,898,890 tons, or over 67.6 per 
cent., in 1910, and of the total production 
of iron and steel sheets in 1911 Penn- 
sylvania rolled 928,633 tons, or over 43.1 
per cent., against 909,993 tons, or 42.3 
per cent., in 1910. ~ 

The number of completed rolling mills 
and steel works at the close of 1911 
amounted to 647, located in 33 states. 
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Pressure Angle and Form of Thread’ 


Much misconception formerly existed 
as to the possibility of any worm. gear 
being reversible, that is to say, that an 
automobile so fitted would be unable to 
“coast.” In this connection, the form of 
thread is of the utmost importance, and 
by its manipulation we can - provide, 
within practical limits, perfect reversi- 
bility with any lead angle of ordinary 
dimensions. 

Let it always be remembered that a 
section through the worm on a plane in- 
cluding its axis, will represent it as a 
rack, and the wormwheel as a pinion roll- 
ing upon it. It is not necessary to state 
that if the sides of the teeth of the rack 
be straight, the teeth of the pinion will be 
of an involute form; moreover, if the 
wheel were of very large diameter, the 
sides of the teeth of the rack could be 
square or near'v so. 

The size of the wheel, however, in an 
automobile is necessarily very limited, 
and consequently, if the rack teeth or 
worm threads were made square, a great 
amount of undercutting would ensue in 
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Fic. 1, GRAPHICAL ANALYSIS OF TOOTH 
SHAPE 


the generation of the wheel teeth. To 
avoid this, the threads of the worm must 
be cut away in the form of a V, and this 
brings us to the question of the pressure 
angle. 

In their “Practical Treatise on Gear- 
ing,” Messrs. Brown & Sharpe recom- 
mend a pressure angle of 14% deg.; 
that is to say, the threads of the teeth 
will have an included angle of 29 deg. 
It is, however, pointed out in the. same 
work, that interference of the rack teeth 
will begin in wheels of 31 teeth if this 
angle be adopted. Something larger than 
this will, therefore, have to be selected. 
There is, however, another aspect to this, 
and in it is involved the question of re- 
versibility. 

It must be remembered that the sur- 
face of the worm thread is constantly 
slipping over the faces of the wheel 
teeth, and the direction in which this 
slipping takes place is along a plane 
mutually tangent to the face of the 
thread, and the face of the wheel teeth. 
It is evident that if this gliding angle 
be 45 deg., it will be immaterial whether 


By Hugh Kerr Thomas 















Graphical analysis of worm 
gear problems. 

Comparison of various forms of . 
worm gear teeth. 

The gear shape used to advan- 
tage by one of the British auto- 
mobile makers. 
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the worm drives the wheel or the wheel 
the worm. With a square thread, how- 
ever, such a gliding angle is only pos- 
sible if the proportions of the worm are 
such that they are satisfied by the equa- 
tion 
d= L, 

where 

d= Pitch line diameter of worm in 

inches; 
L = Lead of worm in inches. 
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Fic. 2. INCLUDED ANGLE OF TOOTH 
SPACE 


The gear ratio, and the dimensions of the 
worm and wheel may, and generally will, 
make this impossible. 


ANALYSIS OF THE GLIDING ANGLE 


In Fig. 1 let abe be a triangle where 
ac equals the lead and bec is equal to 
the circumference of the pitch line of 
the worm. Then the angle abe equals 
the lead angle of the worm. The work- 
ing surface of the thread is shown in 
perspective by the plane aedb and, in a 
square-threaded worm, the angle abc is 
the gliding angle of the rubbing surfaces. 
As drawn, however, this angle is much 
less than 45 deg., and such a gear can- 
not be reversible, except slightly. 

Now suppose the plane aedb partially 
rotated about the line ab, as an axis, 
until it assumes the position agfb, the 
angle which the plane makes with the 
horizontal plane dbch may become 45 
deg. without any increment of the angle 
abc, or in other words, converting the 
square into a V-thread, the gliding angle 
has been raised to 45 deg. without in- 
creasing the lead angle. If, then, a 


gliding angle of 45 deg. were the one 
object to be attained, this would be satis- 
fied by the equation 
a + = 45 deg. 

where a equals the lead angle and X 
equals the angle included between the 
faces of the V-threads as shown in Fig. 
2. Any gear designed upon these prin- 
ciples will be perfectly reversible, pro- 
vided the angle of the pitch is kept with- 
in reasonable limits. 


Lead Angle. Y Included Angle. X 
25 40 
26 38 
27 36 
28 34 
29 32 
30 30 
31 28 
32 26 
33 24 
34 22 
35 20 
36 18 
37 16 
38 14 
39 12 
40 10 
41 Ss 
42 6 
43 4 
44 2 
45 0 
TABLE I.—SHOWING REQUIRED ANGLE X 
TO GIVE A GLIDING ANGLE OF 45 DEG. 
| ' 
i P > 





Fic. 3. AXIAL SECTION THROUGH WoRM 
TEETH 


Perfect reversibility will be secured 
if these proportions are followed. It has, 
however, already been shown that a 
thread which is square, or nearly so, will 
cause destructive undercutting in the 
wheel teeth. How then, in the case of 
a lead angle of 45 deg., is reversibility 
to be obtained ? 


COMPARISON OF MODERN GEARS 


It happens that with gears machined by 
modern processes, the coefficient of fric- 
tion is very low. In recent experiments 
made upon the worm gears for operating 
the lock gates at the Panama Canal the 
coefficient of friction was so low that 
gears which were actually required to be 
irreversible, were found to be the reverse 
in actual practice. This fact may be 
taken advantage of by the designer of 
automobile gears, inasmuch as the angles 
given in Table 1 may be departed from 
within very wide limits without in any 
way impairing the reversibility. 

With a narrow tooth, such as is given 
with a 14%-deg. pressure angle, the 
difficulty of milling the worm is much 
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increased, in cases where, as is usual, 
the lead angle is above 28 deg. By 
making a flatter tooth, that is, one with 
a more open V, this difficulty to a great 
extent disappears, and the grinding of 
the worm teeth is also a far simpler 
operation. 

We will adopt for the sake of uni- 
formity, a universal angle of 60 deg., 
which greatly simplifies designing and 
which gives entirely satisfactory results 
in both manufacture and operation, this 
angle being, of course, measured in a 
plane parallel to the axis of the worm. 

Throughout what follows then, a value 
of 60 deg. will be assumed for X. The 
relation between the axial included angle 
and the included angle measured on a 
section cut normally to the worm thread 
is such that where 
X = Included angle of worm thread 

(axial) ; ’ 
W = Normal included angle of thread; 
Z = lead angle; 
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ed cos 2 
Hence 
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Tan 5 = tan > Cos Z 
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Fic. 4. DIAGRAM OF TooTH LOAD 
snd the milling cutters with which the 
threads of the worm are milled must be 
ground te this angle W. Consequently 
20 deg. is the axial pressure angle 
recommended for general practice. 

It will be objected that this practice is 
contradictory to the theory of reversibil- 
ity. Why use a gliding angle so much 
higher than the theoretical value? The 
answer is, that experience shows that 
reversibility is not affected, nor is the 
efficiency, and a great advantage accrues 
from the absence of any undercutting 
of the wormwheel teeth; and the but- 
tress form which is given them greatly 


increases their resistance to shearing, 
and diminishes interference. 
A section is shown in Fig. 3, cut 


through the worm in the direction of the 
axis. This also fixes the proportions of 
the thread, all of which are based upon 
the pitch P, which is, of course, the same 
as the circular pitch of the wheel. The 
points of the teeth are shown with sharp 
corners, but in practice, when finishing 
the hardened worm, the extreme corners 
should be very slightly removed by 
grinding. 

In making 
wormwheel, 


the hob for cutting the 
the addendum O must be 


lengthened as shown by the dotted lines 





AMERICAN MACHINIST 








until it is equal to K, by which means a 
working clearance will be provided at the 
bottom of the teeth. This will give to 
the wheel teeth a dedendum equal to that 
of the worm K and the height of the teeth 
in contact will be twice the addendum O, 
or 0.6366 pitch. 

It must always be borne in mind that 
the pressure between the worm threads 
and the wheel teeth is transmitted along 
a line normal to a plane drawn mutually 
tangent to the teeth of the wheel and 
the threads of the worm at the momentary 
point of contact. When the worm is 
rotating, a number of these lines of pres- 
sure envelop the worm in a segment of 
a cone, whose apex is located in a pro- 
longation of the wofm axis, and whose 
base is the sector of the circle of the 
worm pitch line contained within the 
angle subtended by the wormwheel. 
Hence the thrust of the worm is not all 
taken up on the thrust bearing, but is 
partly carried on the journal bearings in 
which the worm is mounted. 


THE DESIGN OF THE WHEEL 


The next point of consideration is the 











width of the wheel; this affects two 
things: first, the length of the wheel 
‘ T 
=< 
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Fic. 5. BRowN & SHARPE LOAD ANALYSIS 


teeth, and second, the number of teeth in 
contact with the worm. 

On the length of the teeth, to a great 
extent, depends the strength of the worm- 
wheel considered as a spur wheel, and 
this is determined as follows: 

The tooth pressures will be seen to be 
due to one of two causes: 

(a) The torque of the motor applied 
at the worm pitch line. 

(b) The negative tractive effort due 
to the momentum of the car when brakes 
are applied to the transmission. 

Dealing with (a). In Fig. 4 the de- 
veloped thread surface is shown by the 
line AB, the developed pitch line by the 
line AC; T is the torque available at the 
pitch line. Then the weight W, which 
can be lifted by 7, will be expressed by 
the equation 

: T 
" tan (Z + S) 

Where S is the angle of friction the 
reaction between the surfaces at P will 
then be represented by 
te 
~ cos (Z + S) 

The reaction is, of course, the tooth 
pressure, and is expressed by the equa- 
tion 


» 
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Ptan ZFS) 
cos (Z + S) 
which may be written 
Pf ee ae ae 
[tan (Z +- S)]{cos (Z + S)j 
or 
om ex FES 
~~ sta (Z + S) 


Messrs. Brown & Sharpe arrive at the 
same result in a different manner. Ig- 
noring friction, they resolve the acting, 
forces as shown in Fig. 5. 

When 























Fic. 7. ANALYSIS OF WORMWHEEL 


hence 
ea aki 
sin 90 —Z 
Neither of these equations, however, 


takes into account the pressure angle. 


THE DEsIRED FoRM OF WoRM TEETH 


Many forms of worm teeth are pos- 
sible. Hitherto, we have considered only 
straight-sided teeth, but the worm thread 
may be given any form; for example, 
cycloidal or involute. But the difficulty 
of manufacturing such worms as these is 
almost prohibitive, and a straight tooth 
is the only alternative. A curved tooth 
worm was made and tested by the Brown 
& Sharpe Manufacturing Co. in the ex- 
periments which they carried out early in 
1912, but beyond being an extremely in- 
teresting mechanical production and 
working quite satisfactorily, the worm was 
of no special value. 

Much more important, however, is the 
hollow or Hindley worm, in which the 
worm, being of hour-glass shape, is made 
to embrace an arc of the wormwheel. 
That satisfactory gears may be designed 
on this system is proved by the uniform 
success obtained by such makers as 
Lanchester and Daimler. There is, how- 
ever, a good deal of misconception as to 
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the relative merits of straight and curved 
worms, which it is the object of the fol- 
lowing remarks to correct. 

In the first place, when hobbing the 
wheel for an ordinary straight worm, the 
blank is entirely grooved out from a 
solid mass of metal by the hob in such a 
way that the hob completely generates 
the teeth of the wheel; and as has been 
pointed out, every part of the face of 
each tooth is forced to touch against some 
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by the worm, all will be in contact at 
once. 

In Fig. 7, which represents any worm 
gear, let the lines A, B, C, D and E 
represent planes of section. Then in a 
Lanchester worm, a section of plane C 
will show every tooth in contact over 
its whole depth. Similar sections on B 
and D show decreasing contact, and sec- 
tions on A and E show no contact at all. 
If the same section be taken on a straight 























Fic. 6. SPECIAL-TOOTH WORM AND 
GEAR 


part of the worm thread. The entire 
surface of the tooth is, therefore, subject 
te wear. The hob is, in this case, at its 
finishing end, an exact duplicate in its 
profile of the worm itself. 

If a hob be made of the curved form 
and the blank be cut with it, the tooth of 
the resulting wheel will be perfectly 
straight and the wheel will be flat on the 
roints of the teeth. Fig. 6 shows such 
« wheel cut by Brown & Sharpe for the 
experjments already referred to. It is 
seen that the worm is really the wheel, 
and the wheel, the ordinary straight 
worm, the relative diameters of the two 
having been reversed from the usual. 

That such a gear works well is shown 
by the experimental results. It is, never- 
theless, the true Hindley worm, and as 
a section through it shows, it makes con- 
tact at all points across the teeth, the 
entire tooth being subject to wear exactly 
as is the case with the straight gear, 
which in effect it is. 


THE “LANCHESTER” WoRM GEAR 


The gear first employed by Lanchester 
is not, however, a truly developed gear 
at all, as both the worm and the wheel 
are hollow and such a wheel can only 
be hobbed with a very short hob and 
Griven with an equally short worm. It 
has, however, this peculiarity that a sec- 
tion on the center of the worm shows a 
perfect contact along all the worm teeth 
at once. In other words, the worm ap- 


plied to the wheel will shut out daylight 
entirely along its center line, and if, say, 
four teeth of the wheel are subtended 





Fic. 8. “LANCHESTER” WORM 
AND GEAR 


worm gear, it will be found that on each 
plane there is one tooth in contact with 
the worm at some point across the tooth. 
Consequently, with a-very little care on 
the part of the designer, the number of 
teeth in contact can be made exactly the 
same in the case of the hollow and the 
straight worm. 

This point must be insisted upon. 
Here, however, there comes a difference. 
The straight worm perpetually regener- 
ates the surface of the wheel tooth, main- 
taining the Correct involute outline to 
the end of its life, and in the other type, 
as the pressure is always along the cen- 
tral plane, it follows that the greatest 
wear takes place along this line and the 
tendency is to finally reduce the worm- 
wheel to the form of Fig. 8. 

The word “tendency” is used advisedly 
because the rate of wear on any per- 
fectly made worm gear is almost in- 
appreciable so that the difference between 
the two is rather an academic one. One 
advantage is on the side of the Lan- 
chester worm; since the sides of the 
wheel never touch the worm, they can 
be cut away altogether and the wheel 
considerably reduced in width and 
weight thereby. Its disadvantage is that 
the worm cannot by any mechanical de- 
vice be ground on any of its finished 
working surfaces, so less accurate finish 
must follow. 

Another argument presents itself 
against the use of this type. It is that 
it is harder to assemble and adjust, since 
the worm must be truly located on the 
wheel in three planes while the straight 





931 


one requires adjustment in only two. 
This necessity for exact location in the 
axial direction of the worm demands 
much more care of the thrust bearings, 
and further, when the worm becomes 
warm .under use, expansion must take 
place endwise and the contact be im- 
paired. 








War Department Specifica- 
tions ‘for Wire Sizes 

The following specifications for wire 
sizes issued by the War Department seem 
to be quite an important step toward the 
standardization of the various wire gages 
now in existence and with which the 
tianufacturers and purchasing agents 
have had so much trouble. This trouble 
could easily be overcome by specifying 
the size of wire wanted by giving the di- 
ameter in thousandths of an inch rather 





Approximate Equivalents 
War Department = 
Standard Sizes B. W.G B.&8 
Diameter in Mils Gage No Gage No 
160 O0O00 OU00 
110 OOO OOo 
365 00 00 
325 oO&€&1 0 
289 2 l 
258 3 2 
229 t&5 5 
204 le 1 
182 7 5 
162 s 6 
144 9 7 
128 10 8 
114 12 9 
102 10 
91 13 11 
81 l4 12 
72 1S 13 
64 16 14 
57 7 15 
51 IS 16 
15 17 
40 19 IS 
$4 20 19 
32 21 20 
28.5 22 21 
25.3 23 22 
22.6 24 23 
20.1 25 24 
17.9 26 25 
15.9 27 26 
14.2 28 & 29 27 
12.6 30 28 
11.3 31 29 
10.0 33 x0 
8.9 34 31 
8.0 35 & 36 32 
7.1 37 33 
6.3 38 34 
5.6 35 
5.0 39 36 
4.5 410 37 
4.0 38 
3.5 30 
3.1 10 
than the various gage numbers. This 


would prevent all mistakes due to the dif 
ferences betweer the various wire gages 
now in use 








An electric heater for shrinking on 
wheel rims, consists of a built-up iron 
ring, with grooves containing a heating 
coil traversed by an alternating cur- 
rent and adapted to be laid in contact 
with the rim that is to be shrunk on. The 
heating is rapid, and it is found that the 
expansion of the rim continues after the 
current is switched off in the heater, al- 
lowing time for the wheel body to be got 
ready for insertion in the rim. As com- 
pared with a gas fire, two or three times 
as many rims can be shrunk on in a given 
time by this appliance. 
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Methods in a Colorado Pattern Shop 


A previous article contained a descrip- 
tion of some of the machine-shop meth- 
ods of the Vulcan Iron Works Co., Den- 
ver, Colo., with various illustrations of 
special tools and devices for facilitating 
the operations in that department of the 
organization. It is the purpose of the 
present article to set forth a few points 
in practice in the pattern shop of the 
Same concern. 


MAKING BEVEL-GEAR PATTERNS 


Owing to the great variety of machin- 
ery turned out by this company, many 
gear patterns have to be made for vari- 
ous sizes of spur, bevel and wormwheels, 
and to handle this class of work econom- 
ically, a number of ingenious methods 
have been devised in the pattern shops. 

It has been found possible here with 
the aid of a few simple appliances to saw 
out the teeth of a bevel-gear pattern on 
the band-saw with such a degree of ac- 
curacy that no trimming with chisel or 
other cutting tools is necessary in fin- 
ishing the contours of the teeth. 

The method of sawing the teeth on a 
bevel-gear pattern about two feet in di- 
ameter, is shown in Fig. 1. The out- 
line of the teeth at the large end is first 
scribed upon the outer face of the blank 
pattern by means of a template, the pat- 
tern is then mounted upon a wooden ball, 
whose center is at the apex of the bevel 
pattern and which has a shank turned to 
pass through the hole at the center of the 
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Convenient process for sawing 
the tooth curves in bevel-gear and 
pinion patterns without the ne- 
cessity for finishing the teeth 
after they leave the saw. Spur- 
gear patterns and worm and 





worm-segment patterns cut with 
equal facility. 


A band-saw filing machine 
completely automatic in its ac- 
tion, and a handy air hoist for the 
overhead crane. 

















pattern, while there is an opening through 
the ball itself to admit the band-saw, 

The ball rests in a spherical seat 
formed in a wooden block attached to the 
machine in place of the regular table. 
This seat is so located that the teeth of 
the band-saw pass through its center, and 
no matter in what position the bevel pat- 
tern is turned or swung, the cutting edge 
of the saw is lecated along one of the 
tooth lines passing through the apex of 
the bevel blank. 

When the pattern maker rests the work 
in the manner illustrated, and brings the 
finely scribed line to the saw blade, he 
has only to roll and swing the work, fol- 
lowing the line closely on the outside of 
the blank, knowing that the inner ends 
of the teeth will be produced to the cor- 


CUTTING THE TEETH OF BEVEL-GEAR PATTERNS ON THE BAND SAW 


rect curvature so long as he saws the 
outer ends correctly. 

Considerable skill is, of course, re- 
quired in holding the cut exactiy to the 
scribed line at all points, but this is ac- 
quired by practice. Bevel-gear patterns 
in all sizes are turned out in this pattern 
shop today with no trouble whatever, and 
with a great saving of time and labor, as 
compared with the former course of pro- 
cedure. 


OPERATIONS ON A PINION PATTERN 


This method is illustrated even more 
clearly in Fig: 2, which represents the ap- 
plication of the band-sawing process to 
the cutting out-of the teeth of a coarse- 
pitch bevel pinion. In this case the small 
end of the pinion is attached to a wooden 
disk with a concave lower face fitting the 
convex top of another disk, which is se- 
cured to a board placed on the saw table. 

The lower disk is located with its high- 
est point, or vertical center line, coinci- 
dent with the teeth of the saw blade. As 
in the case of the larger bevel gear, the 
back ends of the pinion teeth are scribed 
to a template, and here again the pattern 
maker exercises skill of hand and eye 
in feeding the work to the saw and hold- 
ing the latter dead to the scribed line. 

The spherical seat, provided by the 
convex disk for the concave mount carry- 
ing the work, allows the pinion-pattern 
blank to be slid and swung about its theo- 
retical axes, so that with the saw held to 
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Fic. 3. CUTTING THE TEETH IN A SPUR- GEAR PATTERN 


the correct curve for the back face of the 
tooth, the contour at the inner end must 
necessarily also be correct. 


MACHINE FOR CUTTING SPUR-GEAR 
PATTERNS 


A home-made machine for cutting the 
teeth of wood patterns for spur gears is 
shown in Fig. 3. The machine itself is 
built entirely of wood except for spindle 
and boxes. The work is mounted upon a 
plug placed vertically in the knee of, the 
machine and the latter is adapted to be 


elevated upon a wooden column at the 
front of the bed by means of the horizon- 
tal lever projecting at the front. 

The cutting operation is accomplished 
with a fly tool inserted in the spindle and 
rotated at a very high rate of speed, the 
work being fed steadily past the cutter 
by pressure upon the end of the hand 
lever. In order to index the pattern for 
the cutting of successive teeth, it is laid 
out in the first place with the center lines 
scribed across the upper face of the rim. 

An index pointer is located at the right- 
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hand side of the table, and after the blank 
pattern has been correctly positioned on 
the table for the cutting of the first tooth 
space, the index pointer is adjusted to co- 
incide with one of the center lines on the 
side of the pattern. After the cutting of 
the first space the pattern is indexed to 
bring the next tooth center line to the 
pointer, and the work is then again fed 
past the cutter, this operation being re- 
peated until all the teeth are finished. 


CUTTING A PATTERN FOR A WorM 


Worm and worm-gear patterns are pro- 
duced in this shop with the same facility 
as in the case of the spur- and bevel- 
gear patterns. For example, Fig. 4 shows 
the method by which a worm pattern is 
cut in a lathe with a fly tool. 

The blank for the worm pattern is 
turned up several inches longer than the 
pattern itself is required to be, and on 
one end of this wooden cylinder is scribed 
a helical line corresponding ift lead with 
the helix of the worm. The pattern 
maker in this instance traces the helical 
line by taking a piece of paper whose 
width is equal to the lead of the worm, 
winding this strip of paper upon the sur- 
face of the cylinder at the outer end, 
then following the edge of the paper with 
a fine-pointed pencil, which thus scribes 
the guide line on the blank. 

The piece on which the worm is to be 
cut is placed with the helical line to the 
right in a pair of wooden blocks located 
at the proper angle in front of the lathe 
centers, as shown clearly in Fig. 4. The 
fly cutter is secured in a slot in an arbor 
placed between the lathe centers, and 
after the wood plug, or cylinder, has been 
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Fic. 5. MAKING A WORM-GEAR SEGMENT PATTERN 
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fed into the cutter to the depth of the 
worm thread, the wood frame in which 
it is held is clamped securely in position, 
to prevent accidental movement during 
the operation. 

A knife blade is placed at A in the 
outer support for the work, and the pat- 
tern maker in rotating the piece in its 
bearing holds the helical guide line in 
contact with the edge of the knife blade. 
Thus the rotary movement is combined 
with a longitudinal travel, producing the 
helical cut desired in the worm pattern. 

The completed pattern is shown at B, 
on the end of the lathe bed in Fig. 5. 
This illustration also shows the operation 
of cutting the teeth in the pattern for a 
worm-gear segment. 


CUTTING THE SEGMENT PATTERN 


The segment pattern is seen at C ate 
tached to ‘a wooden arm D, which is 
pivoted at the central point of the seg- 
ment on a slide E, carried between guides 
in a frame F. The latter is built up at 
an angle corresponding to the angle of 
the teeth required in the pattern. A ser- 
ies of lines is scribed upon the face of 
the slide to enable the swivel D to be in- 
dexed for the different teeth, and the pat- 
tern is fed into the fly cutter to depth 
after each indexing operation. 


A BAND-SAW FILER 


[The machine in Fig. 6 is an automatic 
band-saw filer, devised and built in this 
shop. It consists of a suitable base with 
a belt-driven mainshaft, carrying a crank- 
pin at the outer end for operating a ver- 
tically reciprocating frame for the file, 
and a cam for oscillating a vertical rod 
which carries a feed pawl for passing 
the saw along, tooth by tcoth, to the file. 

The file will be seen at A. Its frame 
is reciprocated by the pitman B, which 
has a cross slot at the lower end to re- 
ceive the crankpin. The effect of this 
slotted connection with the pin is to give 
the file frame a vertical movement. then 
a slight dwell, then a descending move- 
ment, and so on. 

At the same time, in conjunction with a 
tension spring attached to the back of the 
pitman, the file is given a straight pull 
downward, but is cleared from the saw 
upon the up-stroke. On the down-stroke 
the file frame comes in contact with a 
guide, which permits the file to cut only 
to a predetermined depth, and this depth 
can be varied only by adjusting screws 
at the rear, which set the saw blade for- 
ward in its seat. 

The saw blade passes between two 
jaws, which apply sufficient friction to 
hold the work steady, at the same time 
permitting it to be fed along, tooth by 
tooth, under the action of the pawl. The 
vertical rod D, which carries the feed 


pawl at the top, is actuated by a short 
rocker arm E, which has at its outer end 
a hardened roll held constantly in con- 
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tact with the cam F by means of a spring, 
not shown in the illustration. 

The thumb-screw in the arm G forms 
an adjustable connection in conjunction 
with the rocker arm E, so that the vertical 
rod D may be turned slightly independent 
of its actuating arm to throw the feed 
pawl ahead or backward from its normal 
position. This is a convenient feature, 
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saw to be filed rests upon a series of 
suitable rolls to prevent kinking, and is 
fed past the file at the rate of about 120 
teeth per minute. 


A HAanpby Holst 


A handy air hoist is shown in Fig. 7, 
mounted on a traveling frame in the pat- 
tern shop. This department is on the sec- 
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FILING MACHINE 





Fic. 7. HoistiING APPARATUS IN THE PATTERN SHOP 


in adjusting the machine to any given 
saw requiring filing. 

The file frame takes a regular three- 
cornered Saw file, and the swinging motion 
of this frame in carrying the file into 
the bottom of the tooth, and in withdraw- 
ing it upon the completion of the stroke, 
is at such an angle with the saw band as 
to pass freely into the hooked face of 
the tooth without interference. The band- 





ond floor. For handling heavy lumber, 
large patterns, etc., the hoist illustrated 
is well adapted. The normal stroke of 
the lift is 4 ft., and this is increased to 
a travel of 12 ft. for the hook by sheaves 
in the built-up column A, extending from 
the lower end of the cylinder nearly to the 
floor. A cage B is attached to the hook 
as illustrated, when a number of pieces 
are to be handled simultaneously. 
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Building Gasoline Engines in Canada 


There_is perhaps no portion of North 
America presenting more latent possibil- 
ities than western Canada. Practically 
all the developments so far have been of 
an agricultural nature, and although 
tnmere are several factories in eastern 
Canada, the greater part of the farm ma- 
chinery, engines and tractors, is imported 
from the United States. 

Outside of jobbing shops there are 
practically no manufacturing machine 
shops west of Winnipeg, and there are 
very few there. A few gasoline tractors 
have been made there, but the product did 
not meet with success, and the factory 
was later bought by an American con- 
cern. One or two companies have been 
organized farther west to. manufacture 
gas tractors, but so far nothing has actu- 
ally been turned out. 

The plant of the Manitoba Engines, 
Ltd., is located at Brandon, Man., 132 
miles west of Winnipeg, on the main 
line of both the Canadian Pacific and 
Canadian. Northern railways. Brandon 
is also a terminal of a branch of the 
Great Northern Ry. from North Dakota, 
so that the shipping facilities are ex- 
cellent. 

The company was organized several 
years ago to manufacture wood pumps, 








. 1. BORING THE CYLINDER 


and was known as the Manitoba Windmill 
& Pump Co., Ltd., the present name hav- 
ing been adopted only within the last 
summer. The manufacture of iron pumps 
and windmills was then taken up and 
gasoline engines sold as a side line. The 
business, however, grew to such an- ex- 
tent that it was decided to build engines. 

While the factory is not as large as 
the demand seems to justify, the growth 
has, nevertheless, been steady, and addi- 
tional machinery is now being installed. 
The company makes both its brass and 
iron castings; practically the only ma- 
terial purchased being the connecting 
rods and crankshafts; these are finished 
complete in the East, as there is practic- 
ally only one forge shop equipped for 
this class of work. 





By D. O. Barrett 
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Tool equipment and methods 


used in a shop in the far western 





part of Canada, where gasoline 
engines from 1} to 40 horsepower 


are built. 














Engines from 1'% to 25 hp. are man- 
ufactured. The larger size is portable 
and is used for thrashing. During the 
past summer a 40-hp. gasoline tractor, 
designed especially for plowing, was con- 
structed and tried out. This type, how- 
ever, has not been placed on the market. 


BoRING CYLINDERS 
The method of boring cylinders for 
horizontal engines is shown in Fig. 1. 


face having previously been planed. The 
cylinders are held on an angle plate 
against the hopper face. The bracket 
seen at the end of the cylinder in Fig. 2 
carries a bushing to guide the lower end 
of the boring bars. The bars are driven 
by means of a “Magic” chuck, and carry 
a single 3<4x3¢-in., high-speed tool. The 
second tool cuts slightly under size, the 
finishing being done with the single tool 
shown, which is beveled at 45 deg., and 
also finishes the seat. Collars are used 
to gage the depth. 

The multiple-drill head, shown in Fig. 
3, is used for drilling the stud holes fer 
attaching the igniters. The body is held 
from rotating by the bar shown and may 
be turned any amount to accommodate 
the jig shown on the cylinder. Idler gears 
are used so that the drills run in the 
same direction as the spindle. Later a 
4-ft. American, heavy-duty radial dril!- 
ing machine was purchased and used for 
this work. 





Fic. 2 Borinc IGNITER HOLE 


These are bored directly as they come 
from the foundry, the planing of the feet 
at the sides being done afterward, holding 
the cylinder by means of plugs fitting the 
bore. The upper part of the cylinder is 
also planed to accommodate a hopper or 
tank for holding the cooling water. 

The boring is done with a cast-iron 
boring bar on a gap lathe. Cylinders up 
to 11 in. in diameter are bored in this 
manner. Two cuts are taken with three 
tools in the bar and a final cvt with one 
tool. A roughing and a finishing reamer 
are then used, the former being 0.004 in. 
under size. The end of the cylinder is 
faced off, using the compound rest 
mounted on the faceplate. 

The hole for the make-and-break ig- 
niter is bored in a drilling machine, the 
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Fic. 3. DritLinc Stup HOLeEs 


Two reamers, constructed in the shop 
to finish the 11-in. bore tractor cylinder, 
are shown in Fig. 4. Only two blades 
were used, red fiber blocks being placed 
just behind the cutters and midway be- 
tween them. These were left slightly 
large and cut themselves to size as they 
entered. The job done by the reamer 
would be hard to beat for finish, as the 
blocks had a polishing effect. The varia- 
tion in size, either in diameter or from 
end to end, was only about 0.002 inch. 

In Fig. 5 is shown a cylinder and bed 
(cast together) for a vertical engine. The 
planing for the valve chest at the side 
had to be in line with the bore. To ac- 
complish this the cylinder is slipped over 
a plug and the front supported by a 


jack. The bed is already babbitted; the 








936 


large round cast-iron foot has a piece of 
tubing which is slipped through the shaft 
bearings, and the caps are tightened 
slightly. By means of the jack the cylin- 
der is raised until the foot touches evenly 
all around, insuring the planing being at 
right angles to the shaft as well as par- 
allel to the bore. 

The cylinders for the 1%-hp. engines 
are air cooled and are bored as shown 
in Fig. 6. A bridge, suitable for different 








Fic. 5. PLANING VALVE CHEST 


bars, is fitted at the back of the carriage 
and is bored in line with the lathe 
spindle. The boring heads carry four 
tools each, and are slipped over the bar 
and up against a shoulder, being driven 
by a pin through the bar fitting a slot 
in the heads. 

Three cuts are taken before a cylinder 
is reamed. The boring bar is supported 
by a bushing in the plate, which carries 
the cylinders, To ream, the carriage is 
run clear back and the reamer slipped 
over the tapered end of the bar. The 
bottom erd of the cylinder aad the flange 
are previously chucked and turned. 


MACHINING SHE CAM CASE 


Another job, using the same attach- 
ment, is shown in Fig. 7. This is the 
case for the cams, which run inclosed 
and in oil. The bottom half is first 
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are drilled under another multiple head, 
shown in Fig. 8. This carries four drills, 
clamps to the sleeve, and is held from ro- 
tating by the rack. 


CYLINDER HEADS AND CRANKSHAFTS 


The cylinder heads for the 1%4-hp. en- 
gines are first chucked and turned around 
the edge to fit the bore of the cylinder. 
The jig and tools shown in Fig. 9 are 
for the succeeding operations. The jig 
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Fic. 6. Bor1NnG AIR-COOLED CYLINDERS 


milled to suit the engine bed, after which 
the two halves are bolted together by 
means of lugs, which are afterward 
broken off. The castings are located ap- 
proximately central with the boring bar. 
The different cutters are slipped throuch 
the bar and held by means of a wedge. 

Reaming is done in the same manner 
as before, slipping the reamer in the 
end of the bar. This was an extremely 
hard piece to hold and set up when done 
in a chuck, and took over 45 minutes. 
The present time for boring, facing, 
reaming and setting is only 11 minutes. 

The holes in the air-cooled cylinders 
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Fic. 8. MULTIPLE DRILLING 


is of box form; the heads are merely 
dropped into it and located automatically 
by means of a self-adjusting clamp. The 
tool for finishing the valve seats is used 
after the heads are removed from the 
jig. .A pilot is provided for centering 
the tool and the heads are merely held 
by hand to insure the seat being true 
with the stem guide. 

Owing to heavy demands for this class 
of work, it was impossible at one time to 
get finished crankshafts; therefore, the 
rough-turned forgings were purchased 
and finished as in Fig. 10. The cranks 
are first turned slightly oversize and then 
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slipped into the fixture, which screws 
onto,the nose of the spindle. The cranks 
are held by setscrews and are also 
clamped at the web. 

The outer end of the fixture is turned 
circular and rotates in the special steady- 
rest, which carries four rollers. With 
this attachment any cut up to the capacity 
of the machine can be taken with no 
chattering whatever. By means of the 
rollers any wear can be readily taken 
up. All gears used on the engines are 








Fic. 10, TURNING CRANKS 


AMERICAN MACHINIST 
sired amount with respect to the bushing 
and the tail center. The casting shown 
inside the blank carries a tool at the 
forward end and has a long arm «t the 
rear projecting down over a shoulder 
pin in the side of the carriage. 

This arm is slotted at the bottom to 
allow some vertical movement. This 

















Fic. 11. CutTinc GEARS ON HOBBER 














Fic. 12. TURNING PISTON-RING BLANKS 


cut on the Farwell hobber, shown in 
Fig. 11. 


TURNING PISTON-RINC BLANKS 


One of the most interesting operations 
is shown in Fig. 12. This consists of 
turning piston-ring blanks both inside and 
outside with the desired eccentricity, on 
an ordinary engine lathe without special 
attachments. 

The bar is driven by a key and bush- 
ing in the plate, which is attached to the 
faceplate. The blank is set up so that it 


revolves true on the outside, concentic 
with the keyed bushing and the lathe 
The bar is eccentric the de- 


spindle. 


casting must, of course, be as long be- 
tween the inner face of the arm and the 
tool as the desired cut. The blanks were 
cast close enough to size so that on!y 
one cut was necessary. The finish was 
extraordinarily good, as there was no 
chattering, each tool backing up the 
other. 

After the casting is bored the tool is 
slipped off the bar and the holding plate 
slipped over and located by means of a 
hardened pin and bushing. This brings 
the inside concentric with the lathe 
spindle for cutting off. The end of the 
blank is then carefully faced off and the 
ring cut off, being afterward finished on 
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the other side by means of a disk grinder, 

One difficulty in trying to bring up the 
productive efficiency of a shop of this 
character is experienced with the ma- 
chine tools. Most of the old standard 
tools are driven to the utmost to supply 
the demands of high-speed steel, without 
any attachments or devices to otherwise 
increase the output, and numerous 
troubles are experienced with broken 
racks, stripped gears, etc., before the ca- 
pacities of the machines are finally de- 
termined. 


Skew Bevel Gears 
By T. S. MERCER 





Recently we were engaged in designing 
some apparatus, in the execution of 
which a problem presented itself, which 
we solved in a manner that, as far as our 
experience takes us, is unusual. 

Our solution took the form of what 
we may call, for the want of a better 
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Fic, 1. REVOLUTION INDICATOR 


term, an offset bevel wheel and pinion, 
that is to say, a pair of bevel wheels in 
which the geometric axis of the pinion 
does not pass through the center of the 
wheel. This must not be confounded 
with an angular bevel wheel and pin- 
ion, the construction. of which is well 
known. 

The design under consideration was 


- that of a cheap revolution indicator, the 


principles of which will be seen by re- 
ferring to Fig. 1, where AA are two 
drums mounted on a continuous shaft B. 
It was necessary that the drive be trans- 
mitted to the shaft C, which ran at right 
angles to the shaft B, and which pro- 
jected at either side. It was necessary 
to mount an indicator at either end of this 
shaft in such a manner that the two in- 
dicators could be read simultaneously. 

An obvious solution was the use of a 
worm and wormwheel, but this had to be 
abandoned because structural exigencies 
made it imperative that the two shafts 
should be so mounted that the clearance 
between them be reduced to a minimum. 

This requirement was adequately com- 
plied with by the use of skew bevel 
wheels, and it is because modifications of 
this same problem must frequently occur 
during the routine work of many design- 
ers, that constructional details of our so- 
lution may be of value to others. 


DETAILS OF THE WHEEL 


A plan view of the wheel with the 
rinion in position is shown in Fig. ?. 
Some of the wheel teeth are drawa ‘a 
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full, together with the construction nec- 


essary for determining the data needed to — 


construct the gears. 
The dimension A represents the amount 
of offset of the pinion. It must be noted 


that the normal pitch of the wheel is BC, 
and is, of course, equal to the circular 
The circular pitch 


pitch of the pinion. 


— | 
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more nearly A equals tne radius of the 
wheel, it being obvious that where A 
equals zero, there is true rolling contact 


‘ only’ and where A equals the radius of 


the wheel, there will be sliding contact 
only and no turning moment. 

The friction caused by this sliding ac- 
tion may be considerably decreased by 
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Fic. 2. PLAN OF SKEW BEVEL GEARS 


of the wheel is DE, from which may be 
calculated the pitch diameter of the 
wheel. 

The construction of the pinion is sim- 
ple. It is a standard pinion constructed 
to suit a normal wheel having the same 
number of teeth as the present wheel, 
but having a pitch diameter equal to FG, 
and a width of face equal to GH. When 
cutting the wheel, it should be set the 
distance A out of center. 

The chordal thickness and the adden- 
dum of the tooth may be calculated as if 
for a bevel wheel having the same num- 
her of teeth but with a circular pitch 
equal to the normal pitch of the skew 
bevel. In the instance cited, it should 
be remembered that the cut gears were 
used as patterns, and the tooth thickness 
was taken as 0.45 of the pitch; the reason 
for making this thickness rather less than 
is usua! practice will be seen later. 


GEAR FUNCTIONS 


These gears were designed to actuate 
two indicator pointers. Similar gears 
could, without doubt, be utilized to ad- 
vantage where the actuation of light 
mechanism only was required, but they 
would be quite unsuitable for transmitting 
any great power, owing to the tendency 
of the teeth to jamb, due to their sliding 
action 

It will be seen that the outward point 
of the line of contact, between the pin- 
ion and the wheel, will slide from 7 to D. 
This sliding action is accentuated the 


reducing the width of the face of both 
wheel and pinion to a workable minimum. 

Again it will be noted, that as each 
tooth on the pinion first enters a corres- 
ponding space in the wheel, the broadest 
part of the tooth does not coincide with 
the widest part of the space. This is the 
cause of the jambing action, previously 


‘referred to, and which necessitates the 


use of slightly narrower teeth. 

These sliding and jambing actions, al- 
though not serious when the gears are 
used for light work, are sufficient to con- 
demn the design as unsuitable for trans- 
mitting power. 





Finding Diameters of Form- 
ing Tools 
By CHARLES E. BRAMAN 


When two or more diameters are re- 
quired on a circular forming or cutting- 
off tool to produce corresponding sizes on 
the work, the difference in diameters of 
the tool is less than the difference on the 
work, because the cutting edge of the 
tool is parallel, not radial, to the center 
of the tool. 

The relative difference increases more 
as the smaller diameter decreases. The 
cutting edge is below the center line of 
the tool, as in Figs. 1 and 4, to give 
proper cutting clearance on the front of 
the tool, the amount being greater as the 
capacity of the machine, or size of tool 
increases. The method of calculating the 
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diameters for a tool is as follows: 

In a right-angle triangle, Fig. 2, the 
short side B equals the amount the cutting 
edge is below the center of the tool; the 
hypothenuse A equals the radius of the 
tool. Find the long side C, which is the 
horizontal distance from the cutting point 
to the vertical center line. 

From this dimension as a constant, 
subtract half the difference in diameters 
of work D. Take the remainder E as the 
long side of a new triangle, Fig. 3, using 
the same short side B, as before, and 
find hypothenuse F or the new radius, 
which, doubled, gives the corrected diam- 
eter G for the tool, Fig. 1. 


FORMULAS 


A = Radius of cutter. 

B = Distance of cutting edge below 

center of the tool. 

C = Distance of cutting point from 

vertical center of tool = 
V A?—B-. 

D = Half the difference of the diam- 

eters of work. 

E—C—D. 

F=y E? +B. 

G = 2F = corrected diameter. 

The comparative scales Fig. 4 have 
been calculated and laid out in a clear 
and convenient manner for Brown & 
Sharpe automatic screw-machine circular 
tools and will save a great deal of time 
in getting the dimensions of these tools. 

Example: Form tool for No. 2 auto- 
matic, Outside diameter of tool = 3 in. 

The difference in the diameters of 
work, 0.375 and 0.625 = 0.250; the ap- 
parent second diameter of the tool — 
3—0.250 = 2.750; the amount to add 
to the apparent diameter corresponding 
to the difference 0.250 is found in Fig. 
4. Opposite 0.250 on the scale under 
the heading “Difference in diameter” is 
given “Amount to add” = 0.0038. The 
corrected second diameter — apparent 
diameter plus allowance = 2.750 + 
0.0038 — 2.7538. The difference in diam- 
eters of the work 0.375 and 1 = 0.625; 
the apparent third diameter of the tool 
= 3 — 0.625 = 2.375. The amount to 
add to the apparent diameter correspond- 
ing to the difference 0.625 — 0.0109. The 
corrected third diameter apparent 
diameter plus allowance 2.375 + 
0.0109 = 2.3859. 





The progress which has been made in 
the application of geared steam turbines 
to marine propulsion is pointed out by 
The Shipbuilder. No less than 15 ves- 
sels of various types are now built or 
building with geared turbines of the Par- 
sons type. This development is further 
reported to continue to give every satis- 
faction and the fuel economy has been 
remarkable. Experience with the Ves- 
pasian has been of the most encouraging 
nature, and the results obtained in that 
vessel have had considerable influence 
in the later developments. 
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Manager and the Efficiency Expert 


There are many. mystifying peculiar- 
ities of human nature in its present state 
of development. One that affects the 
shop foreman and superintendent very 
seriously is the fact that we often follow 
new leaders and ideas rather blindly, 
whereas we pass by the same ideas when 
proposed by men we have known for 
a long time. Perhaps this simply shows 
the truth of the old adage of familiarity 
breeding contempt. 

Many a shop superintendent has sug- 
gested improved methods and asked for 
the necessary cash so that they might 
be carried out, only to be turned down 
by the man with the check book. And he 
has then seen the same man become in- 
oculated with the efficiency bug, seen him 
call in an alleged systematizer at $50 a 
day, seen him spend money like a drunk- 
en sailor, and often accomplish less than 
might have been done by the older man 
with a lower expenditure of cash. 

Too often the older man has been made 
to walk the plank to make room for 
“new blood” under the belief that this 
is necessary in order to be uptodate. 
And then the new blood goes through 
the same series of mistakes which the 
older has made and which always will 
be made until we learn better by experi- 
ence. 

It frequently happens that a new man 
who is free from the traditions of the 
particular shop in question, can see weak 
spots which are overlooked because we 
have always seen them and been too 
close to them. We too often know that 
things cannot be done because we have 
fumbled the ball some time or other, 
and then a new man comes along and 
does it, simply because he had never 
been told he could not. 


THE EXPERIENCE OF OLDER MEN 


It is a vital mistake to get the notion 
that the older man must have outlived 
his usefulness, for this is seldom the 
case. He may need enthusing a bit to 
offset the monotony of the shop he is in, 
and this can often be done by sending 
him on occasional tours of inspection to 
other shops. 

But if we overlook the value of his 
experience in our particular work, experi- 
ences which can never be tabulated un- 
der the head of the “accumulative data” 
of the efficiency engineer, we are mak- 
ing a mistake which costs money. For 
it is extremely difficult to measure the 
value of such experience, as many firms 
have found to their sorrow after the 
older man has been supplanted by the 
inexperienced younger blood. 

If half we hear about the making of 
English steel is true, this experience, due 
to long and faithful service, is the sole 
reason for its uniformity and other good 


By John R. Godfrey 


The outside expert often gets 
credit for making changes which 
have been suggested by the super- 
intendents or foremen, who could 
not get a cent for new machines 
or making changes. 

The outsider too often has a 
disheartening effect on the men 
and the savings are often only on 
paper. 

What 


manager has 
learned about the best ways of 
doing a job. 


a real 











qualities. Where generations have been 
working in the same plant they acquire 
a knowledge of that plant and its capa- 
bility, which means more than we are 
apt to realize. And this same kind of 
experience is responsible for more of 
the difference in the quality of work than 
we sometimes think. The personal equa- 
tior., or the human factor, counts for 
more than some are willing to admit, 
even in strictly mechanical work, and 
makes all the difference between success 
and failure. 


Wuy Mew Suy AT SUGGESTIONS 


Any man with ordinary horse sense 
knows very well that he does not come 
within a mile of being 100 per cent. effi- 
cient, and most men will welcome sug- 
gestions from a man whom they are con- 
vinced understands his business. Where 
men fight shy of suggestions from the 
outside, you are quite apt to find a type 
of manager who-has the foolish notion 
that if there is any better way of doing 
work, his own men should have known 
it, and when men know that this feeling 
exists in the office they very naturally 
object to being thought of little con- 
sequence by the management. 

While there is, of course, no such 
thing as a man being indispensable, as 
we soon find out when someone starts 
on the long journey to the unknown, it 
is usually very much cheaper to retain 
as many of the older men as possible, 
in order to have the advantage of their 
accumulated experience. 

If new methods are necessary they 
must be brought into line with the new 
order of things. This requires tact, and 
it is far safer to have this done by the 
management, than to leave it to the effi- 
ciency engineer, where this quality is 
usually sadly lacking. The tactful man- 
ager will make the men feel good by 
assuring them that they can be of great 
help in the reorganization, and it may 
even be necessary to hint vaguely that 
while it would be inconvenient to get 
along without them, you could probably 


worry along a while, even if this became 
necessary. 


TAKING THE HEART OUT OF THE MEN 


One of the great things to be avoided, 
however, and one which happens in more 
cases than perhaps the management 
realizes, is the disheartening effect which 
too often follows the advent of the effi- 
ciency engineer. Nothing is more dis- 
astrous than to turn a man loose in the 
establishment, who, while he may have 
picked up some of the principles of effi- 
cient management, is so evidently lack- 
ing in practical information concerning 
the particular shop he is in, as to be a 
standing joke to the men. 

Most men will gladly assist anyone 
who shows that he understands his busi- 
ness, but they promptly resent the at- 
tempt of a bluffer to secure informa- 
tion by playing one man or one depart- 
ment against another. As a matter of 
fact, they are often much more keen in 
detecting bluffs than the man in the office. 
And in addition to their disgust, they al- 
so resent the payment of the large sums 
to men of this kind when they know 
that it is like pulling teeth to get a small 
advance themselves, even for the best of 
work, or that piece prices will be cut if 
they make over a maximum amount. 

A bluffer of this kind hypnotized the 
management of a shop of my acquaint- 
ance some time ago, and had just started 
on his glorious career when he unfor- 
tunately attempted to show off some of 
his knowledge before the superintendent. 
He severely criticized the planing meth- 
ods, and particularly the cutting speed, 
and showed his ignorance of shop condi- 
tions by not knowing that the iron in 
this particular case was harder than 
usual, and that the shape and weight of 
the casting made it impossible to take 
a heavy or fast cut. 

After characterizing the whole planing 
department as being rotten, he turned to 
the superintendent with the brilliant re- 
mark: “Planing iron is just as easy as 
chipping cheese with a spoon,” to which 
the superintendent replied that, when 
they had any cheese to be chipped with 
a spoon, they would probably send for 
him, as that was apparently the busi- 
ness with which he was most familiar. 
And it ended by this particular efficiency 
expert being fired out before he had even 
started his system. 


THe Boy Fixes It 


Another expert installed a machine 
which we can call an arbor press, so that 
the handle struck a partition near the 
stockroom. He could not move the ma- 
chine out into the aisle, so, after several 
sleepless nights, he took the bull by the 
horns and ordered the partition moved. 
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But before he got around to do it, a raw 
cub of a boy fixed it up without realiz- 
ing that he had interfered with the won- 
derful plan involved. 

After the boy had skinned his knuckles 
a few times, he hunted up a wrench, 
loosened a setscrew on the handle and 
shifted it to a different position on the 
shaft so that it cleared the partition on 
the back stroke. And the efficiency en- 
gineer promptly claimed that he knew 
all about that, but wanted the partition 
moved anyhow. This is what the Chinese 
call “saving your face.” 


EXPERIENCE OF A REAL MANAGER 


One of my friends, who is about as 
careful a manager as I know, and who 
handles a big shop very successfully, un- 
burdened his mind recently something 
along this line: 

“I believe in the highest efficiency pos- 
sible as much as anyone; but I have 
learned many things in the past few 
years in regard to getting out work at 
the lowest cost. And this to my mind is 
the sum and substance of so called effi- 
cient management. 

“I recall a case not many years ago 
where we added a new miller to our al- 
ready large battery, and one of the young 
men came to me for the opportunity of 
running it. He was a bright young fel- 
low, and | was very glad to give him 
the chance. In order to be thoroughly 
scientific, however, I had tables made so 
-that the work could be handled with the 
least delay, and to make things as easy 
for him as possible. The only stipula- 
tion I made was that he should turn 
out as much work as a certain Jack Smith 
after he had become familiar with the 
machine. 

“In my enthusiasm I stood beside him 
the first day he tackled the job, and 
showed him exactly how the work ought 
to be handled, so as to avoid unneces- 
“ sary motion, and following the methods 
of the aforesaid Jack Smith, who was 
one of our exceptionally good men. Much 
to my surprise he did not take hold as 
readily as I expected, and he finally 
asked me if I would not let him alone 
for the rest of the day, and see what 
he could do working out his own salva- 
tion. I saw he was rather nervous, and 
so decided this was the best thing to do. 

“About the second day I strolled around 
by his machine again, and much to my 
disgust he was handling the work in the 
most unhandy manner possible, from my 
point of view. I noticed, however, that 
he seemed to be getting the pieces off 
the machine in pretty good time, and so 
before calling him down, as I fully in- 
tended to do for not obeying instructions, 
I asked the foreman how he was getting 
on. Much to my surprise I found that, 
although he had only been on this ma- 
chine two days, he had at least equaled 
Jack Smith, and there was every indica- 
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tion that he would shatter his output. 
“I swallowed my pride, congratulated 
him on the handiness with which he op- 
erated the machine, and did not go near 
him for a week. By this time he had 
surpassed the output of the other men 
in spite of handling the work in a way 
which seemed awkward to me, but which 
was made necessary by the tables I had 
laid out to make them handle easily 
from my point of view. 


THERE Is No “One Best Way” 


“This brought home to me very forcibly 
what I now believe to be a fact, that there 
is no ‘one best way’ of doing a job. 
There is a best way for me and one for 
you, and they may happen to be the 
same, but the chances are they are en- 
tirely different. 

“So, I have changed my methods en- 
tirely, and instead of outlining every 
move for a man’s right hand and left 
hand, I say to him something like this: 
‘Here is the machine and the equipment 
we have for this work. We expect to get 
so many pieces per day. We have come 
to believe this is the best way to do it.’ 
and here I show him, or have him shown, 
the usual method in our shop. ‘But,’ and 
I impress this on him as firmly as pos- 
sible, ‘you are not compelled to do it 
in this way. If you can equal or im- 
prove this production, using this equip- 
ment, and do the work in any other way 
more easily for yourself, you are at per- 
fect liberty to do so.’ 

“I do not want a set of men who have 
to be told when it is time to blow their 
nose, and I am getting more produc- 
tion without the cost of the so called 
planning department which goes into 
every minute .detail, than some of our 
friends across the way who are just be- 
ginning to figure out where they are 
really at, in spite of all their new 
fangled notions.” 
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Making Battery Connectors 
By E. A, THANTON 


All users of dry batteries are familiar 
with the connectors that join the cells 
of a set together. These consist of short 
pieces of insulated wire, to each end of 
which perforated copper terminals are 
soldered. 

In the shop of the Lockwood-Ash Motor 
Co., Jackson, Mich., copper terminals of 
the type shown at B, Fig. 1, are blanked 
and formed from strip copper in the spe- 
cial machines shown in Fig. 2. The cop- 
per is placed on the reel A and feeds 
down between the geared rolls B and C. 
These rolls are operated intermittently 
by means of the ratchet wheel D and the 
dog E, which are worted by the rod and 
crank F and G. 

The terminal is firs: blanked out, as 
shown at A, in Fig. 1, by being Shoved 
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Fic. 1. BLANK AND FORMED TERMINAL 


through a vertical blanking die, and is 
then formed by the same punch, which 
pushes it onto the forming and perforat- 
ing die, leaving it as shown at B. As the 
rams draw back the formed terminal 
drops into a box beneath and the strip 
is fed down for the next stroke. 
Terminals are assembled to the short 
pieces of insulated wire to make the 
complete connector, by laying the ter- 
minal in the channeled die of a small foot 
press, then laying the bare end of the 
wire in the terminal channel. Next the 


— 





Fic. 2, AUTOMATIC TERMINAL-MAKING MACHINE 
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curling punch is brought down, closing 
the terminal firmly onto the wire, after 
which the parts are firmly soldered to- 
gether. 
PREPARING THE WIRE CABLE 

The wire cable is prepared for putting 
on the copper terminals, by cutting it 
into short lengths and stripping the in- 
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Increasing the Efficiency of 
Curves and ‘Triangles 
By Morris A. HALL 


Most draftsmen have a large number 
of triangles and irregular curves, very 
few of which are arranged to permit of 








Fic. 3. CABLE-CUTTING 


sulation off of each end for about '% in. 
This is all automatically done in the ma- 
chine shown in Fig. 3. 

The wire cable used, feeds intermit- 
tently from a reel through the guide A 
and between the feed rolls B and C. At 
the proper time, the feed rolls run the 
cable through a slot in the periphery of 
the drum D, where it fs sheared off and 
carried around with the drum, two of the 
cut pieces being shown at E and F. The 
pieces are held to the drum by the sta- 
tionary cover G. Each piece of cable pro- 
trudes about ™% in. on each side of the 
drumi, and as a piece reaches the lower 
V-shaped shear jaws H and /, the upper 
V-shaped shear jaws, J and K, drop down 
and draw back, stripping the insulation 
from the ends of the wire. As the drum 
indexes, the pieces drop out of their own 
weight. A view of the stripping machine 
from the opposite side is given in Fig. 4, 
which in connection with the detailed 


view shown in Fig. 3 should enable the 
reader to grasp the principles on which 
the 


machine operates. 
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being worked to maximum efficiency. In 
the majority of cases, the triangles are 
but half used, the interior edges being 
neglected. The same is true of curves. 

The line engravings show how these 
may be changed to become more useful. 
Considering the curves, it is surprising 
what a large number of irregular out- 
lines are wholly or partly symmetrical, 
or, what amounts to the same thing, must 
be reproduced several times. Using an 
irregular curve these outlines are laid 
down quickly and easily, but duplication 
of a-whole or part of one of them is more 
difficult. 

To meet this situation, divisions were 
marked along the edges of the curves, as 
shown in Fig. 1. Any convenient start- 
ing point can be used for the four edges, 
the divisions being laid off along it. 
Marks were scribed in, numbered, and the 
marks rubbed full of chalk. The method 
of marking the divisions was as fol- 
lows: 

Any convenient length was selected, as 
one-quarter inch, and from the four start- 
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ing points this was laid off around the 
edges, using the bow dividers and leav- 
ing a small hole at each division, as at 
A. Then in place of the lead of the bow 
pencil, a needle point was used, one leg 
being set so as to be about an eighth 
inch longer than the other. This was set 
for the depth or length of line desired, 
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as shown at B, and this distance scribed 
on at each small hole, using the longer 
of the two legs against the side of the 
curve. Then with a triangle and pricker 
point, the lines were scribed in radially, 
using the holes as position indicators and 
the arcs as limit lines, as shown at C. 
This made a series of regular spaces 
marked with lines of even length. Be- 
tween these a second set of short lines 
was put in by eye as accurately as pos- 
sible, using a mark about half as long as 
the first. 


Use OF DIVISIONS ON CURVES 


How this is used to save time, is shown 
in Fig. 2. In this, suppose that a curve 
like ABCDE is to be drawn and dupli- 
cated on the other side of the center line 
KN. The curve with the numbered di- 
visions is laid down on it, as on the part 
AB, the division at A noted, also those 
at B, and where the curve crosses the 
center line, in this case 37, 31 and 24. 
Turning the curve over, the line AL is 
drawn and prolonged to F. Then LF is 
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THE 45 DEGREE TRIANGLE 
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laid off equal to AL, and mark 37 of the 
curve is laid upon it. Moving the lower 
end until 24 comes upon the center line 
at the same point as before, the portion 
of the curve FG may be drawn in. It will 
be an exact duplicate of AB. 

Similarly, when drawing BC, the points 
47 and 43 are noted, while as a guide, 
a tangent to the lower portion of the 
curve is drawn and the point 7 or 31 on 
the curve is noted. As this curve is du- 
plicated three times, above and below the 
center line OP, as well as on each side of 


KN, the tangent curve is duplicated at S 


and a parallel drawn above the center 
line OP as at Q and R. Now the curve 
may be duplicated rapidly at the three 


AMERICAN MACHINIST 
places, giving CD, GH and HI, resperc- 
tively. The last part of the two curves 
DE and IJ is finished in the same man- 
ner. 

Usually a center line will give the de- 
sired third point, but when it does not, a 
tangent may be drawn as before, or a 
point located by means of rectangular 
coordinates. 

Triangles are marked the same as the 
one shown at A, Fig. 3, to a taper of 9'4 
deg. or 2 in. to the foot (this being the 
slope of the under side of I-beanis, as 
well as of channels). Finding how handy 
this was, additional triangles had their 
inside edges marked off for simiiar siopes 
of 1 in. and 3 in. to the foot. For all of 
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these, the slope was laid off on the tri- 
angle and then the material cut away to 
the line, using a sharp knife or small 
chisel with the triangle clamped in a vise. 
These are handy in cross-sectioning parts 
with a large number of different pieces, 
calling for many different sections. 

The 45-deg. triangle, Fig 4, 
changed, using the inside of it for a tem- 
plate for laying out bolt heads and nuts. 
Placing the edge on the T-square, half 
nuts can be laid out fiom on«-quarter to 
one inch. A short center line was scribed 
in as a guide and each one was marked 
with its size and the S. A. E. thread 
standard. The fgures below are the U. S. 
stanaard threads. 


was 








Motorcycle 


Motorcycle-shop practice does not, as 
a rule, differ materially from that of an 
automobile shop except that the parts 
gre generally smaller. The Pierce Cycle 
Co., Buffalo, N. Y., manufactures both 
single- and four-cylinder motorcycles. A 
few of the machines and fixtures used in 
the manufacture of motor parts are de- 
scribed in this article. 

The cylinders for the single-cylinder 
motorcycles are bored and then rough- 
and finish-reamed, the casting being al- 
lowed to season between each operation. 
The fixture in which the single-cylinder 
castings are held while being bored, is 
shown in Fig. i. Previous to starting 
the boring bar, the edge of the inside of 
the cylinder is beveled with a tool held 
in the cross-slide tool post, which in- 
sures the boring tool starting straight. 

The reaming fixture is practically the 
same as the one for boring, except that 
it is intended for use in a drilling ma- 
chine. This fixture is shown empty in 
Fig. 2. The holes A are for hook clamps 
for engaging the flanges, and the bushed 
holes B are used to drill the flange holes. 
Besides the hook clamps, a capstan screw 


Work at the 


By Ethan Viall 


Cylinder boring and grinding 
fixtures. Size allowances for cy- 
linders, pistons and piston rings. 
Turret lathe fixture for turning 
eccentric rings. Other piston 
ring fixtures. Connecting rod 
drilling and reaming jigs. Miéill- 
ing crank spiders. Rough turn- 
ing cams for four-cylinder cam- 
shafts. A novel hub-piercing die. 


























C is used to force the casting solidly up 
against the upper plate. 

The fixture used to hold four-cylinder 
castings while grinding the bore, is shown 
in Fig. 3. This fixture is similar to those 
just shown, except that the outer end 
is made to run in a steady-rest. 


LIMITS AND ALLOWANCES 


As it is of interest to know the limits 
and clearance allowance in work of this 
kind the line engravings showing these 
are given. Fig. 4 shows the size of the 
finished bore for a one-cylinder motor, 
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and Fig. 5 the same for a four-cylinder 
motor. Fig. 6 gives the size of piston 
and dimensions of the ring grooves for 
a single-cylinder motor, and Fig. 7 for a 
four-cylinder motor. The dimensions of 
piston rings are given in Figs. 8 and 9 
for a Single- and four-cylinder motor, 
respectively. 


TURNING PISTON RINGS 


Piston rings are bored concentric and 
turned eccentric, in a turret lathe fitted 
as shown in Fig. 10. The stem on the 
pot or casting A, from which the rings 
are made, is held in a split chuck, on 
the outside of the cap_of which is an 
eccentric cam ring B. The inside of the 
pot is bored out with a single-point tool 
held in the bar C, which is held solidly 
in the turret, in the usual way. A bracket 
D is hinged to the crosspiece E, as shown. 
This bracket carries the tool bar F and 
also the cam follower bar G, the roller 
on the end of which is kept in contact 
with the cam by means of the spring H. 

Now, it will be easily seen that as the 
turret feeds in, the boring tool will cut 
concentric, and the cutting tool J in the 
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Fic. 1. SINGLE-CYLINDER™BOoRING FIXTURE 
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Fic: 2. DRICLING-AND REAMING JIG 











Fic. 3. FoUR-CYLINDER GRINDING 
FIXTURE 
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LIMITS AND ALLOWANCES IN MoTorcycLe Work 


bar F will turn the outside of the casting 
eccentric, as it is governed by the eccen- 
tricity of the cam ring as it turns. After 
the pot has been bored and turned, the 
turret is run back and the rings are cut 
off with a gang tool held in the tool 
post J. 

The sides of the piston rings are next 
faced off as shown in Fig. 11. In this 
operation, the rings are held one at a 
time on the flange of an expanding chuck 
as at A. In setting the rings onto the 
chuck, the disk B in the tailstock is used 
to gage by, as it is set to run up just 
far enough so that when the ring is held 
flat against it and over the flange of the 
chuck, it will project far enough on each 
side of the chuck flange to be machined 
nicely by the two tools, C and D. 

After the rings have been split they 
are clamped as shown at A, Fig. 12, and 
the outside turned true to size. The hold- 
ing device consists of the body B, which 
is screwed to the lathe spindle. Inside 
of this works the draw-in rod C. This 
rod has a head on the end like a bolt, and 
the washer D is drilled and slotted so as 
to easily slip over this head when off 
center, but it will hold like a solid washet 
when central. 

In using this device, the washer is 
taken off and a piston ring is held against 
the end of the body. The washer is then 
put back loosely, and the slotted cup E 


is run over the ring with the split ends 
in the slot. The cup is tapered inside, 
so as to compress the ring to the proper 
size for turning. When the cup has been 
run up as far as the stop will allow, the 
draw-in bolt is locked, clamping the ring 
firmly between the washer and the end 
of the body. The cup is then run back 
and the ring turned to size by means of 
a tool at F. 


CONNECTING-ROD WORK 


The large connecting-rod forgings have 
the wristpin hole drilled and reamed in 
the jig shown at A, Fig. 13. The two 


bushings B and C are cupped so. that 
when the end of the rod is placed between 
them and the lower one raised Cy turn- 
ing the handwheel D, the end of the forg- 
ing is clamped central with the holes in 
the bushings. 

After the bearing for the wristpin has 
been finished, this end is slipped over the 
pin E and the large end is swung under 
the cupped bushing F, which is screwed 
down, clamping it central, after which 
the hole is drilled and reamed to size. 

The smaller connecting-rods used on 
the four-cylinder motors are clamped 
under the cupped bushings A and B, Fig. 








Fic. 10. BoRING AND TURNING ECCENTRIC 
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Fic. 11. FinisHING Sipes oF RINGS 
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Fic, 12. Re-TuRNING SPLIT RINGS 














Am. Macuinist 





Fic. 14. FouR-CYLINDER Motor CONNECTING-ROD JIGS 


14, and both ends are drilled and reamed 
at one setting. Next the rods are slipped 
over the two pins C and D, and are 
ciamped in by means of the taper pin E. 
The bearing cap holes are then drilled. 
The connecting-rod is next set into the 
jig F, the small end up, and the oil hole 
drilled, after which the rods are taken 
to a miller and the caps split. 


MILLING STARTING CRANKS 


The spiders of the starting cranks are 
milled for the sprocket seats, as shown 
in Fig. 15. The crank is placed as shown 
at A, and is clamped in position by turn- 
ing the handwheel B. The handwheel C 
is then turned, which operation turns the 
worm D and revoives the worm gear E, 
turning the crank so that the ends of the 
spider arms travel past the milling cutter 
F, milling them as shown at G. 








Fic. 16. LintnGc-uP FIxTURE 


The crank is next clamped in the fix- 
ture shown in Fig. 16, and any twist or 
poor alignment taken out by bending with 
a heavy wrench, the sliding gage A being 
used to test by, after which the pedal end 
is straddle milled, as shown in Fig. 17. 


TURNING CAMSHAFTS 


Camshafts for four-cylinder motors are 
rough-turned from solid bars, in a lathe, 
all superfluous metal being cut away. 
Then the cams are rough-turned in the 
machine shown in Fig. 18. The shaft to 
be turned is placed at A, and is dogged 
to the gear B, which meshes with the gear 
C on the shaft with the master cams at 
D. A cutting tool is carried at E in the 
arm F. There is a contact roller under 
G which rides the master cam being 
used. The arm is hinged at H, and a 
weight hung on the rod J holds the roller 
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17. MILLING PepAL ENpDs 



























Fic. 15. SP1pER-ARM MILLING FIXTURE 


down on the master cam so that as the 
machine runs the metal is cut away on 
the shaft according to the shape of the 
master cam. After the cams have been 
roughed out, they are hardened and then 
ground in a regular cam grinder. 


PIERCING SPOKE HOLES IN HUBS 


The rear hubs used are turned from the 
solid bar, and the spoke holes are pierced 
in a small press fitted as shown in Fig. 
19. The fixture used is shown detached 
in Fig. 20. 

The double dividing-disk A, used to 
space the holes, is attached to the hub 
to be pierced, by placing the split bushing 
L in the middle of the hub, then slip- 
ping the dividing disk over it to the 
shoulder, and locking it in place with 
the setscrew C. The combination is then 
laid on the pillow block D, with the end 
of the hub over the die E and against the 
back-stop F, with the punch G inside the 
bore, the holes being punched from the 
inside. 

The spacing is done by means of the 
finger dogs H, which engage the notches 
in the dividing disk. It will be noted that 
the holes punched in the hub are stag- 
gered. This is accomplished by using 
one side of the dividing disk and punch- 
ing the row of holes next to the end of 
the hub. Then the back-stop F is taken 
away by pulling up on handle /, which 
allows the hub to slip back the same dis- 
tance as that between the two rows of 
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Fic. 19. PUNCHING SPOKE HOLES 


holes. The other part of the dividing 
disk is then used and the other row of 
holes punched. The hub is then turned 
end for end, and the other set of holes 
finished. : 
The piercing punch G is held in the end 
of a rocking arm J, which works in a 
grinding slot in K. The rocking arm J 





Fic. 22. TesTING SINGLE-CYLINDER MOTORS 





Fic. 20. DETAILS OF FIXTURE 


is pushed upward by means of a spring 
underneath, and the downward motion is 
given by the lever L, which is hinged 
at M and attached to the press ram at N. 


ASSEMBLING WHEELS 


Hubs, spokes and rims are assembled 
in the device shown in Fig. 21, which, in 





Fic. 23. Four-CYLINDER TESTING 











Fic. 21. WHEEL-ASSEMBLING DEVICE 


various forms, is a familiar sight in bicy- 
cle factories, but is not so well known 
elsewhere. The hub is clamped in the 
center of the device and then the rim is 
laid in and the radial arms brought down, 
centering it with the hub. Next spokes 
are inserted and the nipples screwed 
on with a spiral screwdriver, leaving the 
parts approximately true, after which 
they, of course, must be trued up by plac- 
ing the wheel in another stand and spin- 
ning it, tightening the spokes where 
necessary to make the rim run true. 


TESTING MoTors 


Motors for both single- and four-cylin- 
der machines are first run by means of 
belts until they are thoroughly limbered 
up, after which they run under their 
own power till they test out satisfactorily. 
A part of the testing department is shown 
in Figs. 22 and 23, the former showing 
some of the single-cylinder motors under 
test and the latter some of:the fours. 








A bulletin published by the Depart- 
ment of the Interior, Bureau of Mines, 
dealing with the comparative fuel values 
of gasoline and denatured alcohol in in- 
ternal-combustion engines, states that a 
series of tests made failed to show any 
change in the thermal efficiency. This 
conclusion was further confirmed by a 
series of tests made on an alcohol en- 
gine using proportions of gasoline up to 
30.6 per cent. The quantity of fuel con- 
sumed was never appreciably less than 
in the first series, despite the fact that 
this engine ran with a compression pres 
sure of 130 lb. as compared with the 
compression pressure of 78 Ib. in the se- 
ries of similar tests on a gasoline engine. 
However, no definite conclusions can be 
drawn from the comparison, because of 
these two engines the alcohol engine was 
throughout found to be relatively less 
efficient than the gasoline engine. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 



























Fixture for Measuring -Tapers 


Perhaps there is no branch of ma- 
chine-shop practice that has given more 
trouble to designers, inspectors, or me- 
chanics, than that of taper measurement. 
By this is meant, not the measurement of 
any particular part of a taper, but the 
amount of taper in a given length. There 
is a desire in moderate-size shops for 
an apparatus which shall be accurate and 
inexpensive. The apparatus here de- 
scribed satisfies both these conditions. 

The arrangement consists, as in Fig. 
1, of body A, a 140-deg. V-block B, a 











Fig. 2. The gage is placed on the V- 
block, and the straight-edge is so ad- 
justed that the edge lies along the top 
line of the gage. The straight-edge be- 
ing clamped by the nuts, the gage is 
withdrawn and two hardened-steel stand- 
ard balls H and K, Fig. 3, are run in on 
the V-block, under the straight-edge and 
pressed lightly home with equal pres- 
sure on each. The balls are then meas- 
ured over their extreme points (dimen- 
sion D, Fig. 3). This is best accom- 
plished with a micrometer, as in Fig. 4. 
The table gives the size of balls most 
convenient to use, and the dimension D 
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TOOLS FOR MEASURING TAPERS 


straight-edge D, and two studs E, with 
nuts and washers. The 140-deg. V-block 
B, of hardened and ground tool steel, is 
mounted from beneath with screws and 
dowels on the cast-iron body A, care be- 
ing taken that the screw and dowel holes 
do not break through into the V. The 
body is cast with two arms, one at each 
end, which should be of stiff design. 

These arms support the piate D. This 
plate, the lower. edge of which is a 
straight-edge, is of hardened and ground 
tool steel, and is made with elongated 
holes to suit the studs E, which clamp 
the plate in position, these studs being 
pinned in the arms. The front edge of 
the plate must be directly above the 
center of the V-block. The whole ap- 
paratus should be strongly built so as 
not to be easily strained. 

As to the use of the device: Suppose 
we wish to measure the taper of a gage, 


for (1) Morse standard tapers, (2) 
Brown & Sharpe Standard Tapers. In 


this list balls of +s, 4, fe, 3%, we, %, %&, 
4%, MH, %, 1, 1%, 1%, 1%, 1%, 2, 2% 
2%, 2&@, 3, 3%, 3% in. diameter are 


used. Of course, one is not restricted to 
the use of these balls. For instance, if 
the large tapers are but seldom meas- 
ured, it is best to place the piece to be 
measured, if it be a large one, at one 
end of the apparatus and then take the 
measurement with smaller balls near the 
other end of the gage, where, of course, 
the size of the balls necessary will be 
smaller, but the taper per foot the same. 
In this way the larger and expensive 
balls are dispensed with, and if care be 
taken, the ‘chance of error is slight. Us- 
ing the dimensions as per the table, 
Taper per foot 12 = _ 
in a 
The gaging device should be built in 
three sizes (all 140-deg. V-block) if 
they are needed to take all the Brown & 
Sharpe tapers with the large balls. It is 
possible, if care be taken, in pressing the 
balls under the straight-edge with an 
equal pressure, to measure a taper, cor- 
rect to within 0.003 in. per foot. 
Providence, R. I. FRANZ SCHMIDT. 
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(1) MORSE STANDARD TAPERS 


Diameter 


, 
Diameter 


of Balls of Balls 
No. of — Taper No. of Taper 
Taper B Cc D per 1 in Taper B Cc D per | in 
0 fs , 1.48135 0.05208 4 1} l | 5.941 0.05191 
l t ?P ; 1.65625 0.050 5 1} 1} 6. 3869 0.0525 
2 i is 4.39425 0.05016 6 24 2 11.8359 0.05216 
3 l } 5.859 0.05016 7 33 2? | 12. 6006 0.05208 
(2) BROWN & SHARPE STANDARD TAPERS 
Diameter Diameter 
of Balls of Balls 
No. of Taper No. of Taper 
Taper B Cc D per Foot Taper B S D per } oot 
l i ib 1.71875 0.500 10 1} | 3.9689 0. 5161 
2 vs «(i i 1.78125 0. 500 11 1} 1} 7.375 0.500 
3 i + 1.84375 0.500 12 1} 1} 7.625 0. 500 
4 ts i 1.90625 0.500 13 2 1} 7.875 0.500 
5 7 % 3. 500 0.500 14 24 2 14, 250 0. 500 
6 i } 3.5625 0. 500 15 23 2} 14.500 0.500 
7 ; | ; 3. 6875 0.500 16 3 2) 14.750 0. 500 
8 fA ; 3.8125 0.500 17 3} 27 15.000 0.500 
9 4 j 3.9375 0. 500 1 3} 3 15. 250 0. 500 


TABLE OF BALL SIZES AND OVERALL 


DIMENSIONS FOR STANDARD TAPERS IN INCHES 
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Threading Short Nipples 


In my work I often have to thread nip- 
ples which are too short to pass through 
the hand-die stock. It is, of course, pos- 
sible to reverse the die, but this is apt 
to give a drunken thread. As most of 
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THREADING SHORT NIPPLES 


my work is on 1-in. pipe, I have made the 
cutfit illustrated to handle these short 
nipples, so that the guide of the die stock 
can be used. 

The die is reversed and the short nip- 
ple A is held in the vise. A piece of !- 
in. pipe B is passed through the guide 
and a snugly fitting bolt C is passed 
through A and B. While not quite as good 
as if guided by the nipple being threaded, 
this is nevertheless a yood substitute. 

New York, N. Y. G, H. ANDER. 





Testing Large Fittings 

Having a number of pieces of short 
pipes, T’s, elbows and crosses pass- 
ing through the shop, we had difficulty in 
testing. Our old methed was to face and 
drill the flanges, then bolt on blank flanges 
and test, but this required time, and in 
some cases this work is wanted in a rush. 





Discharge 
Pipe 
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PRESSURE-TESTING MACHINE FOR 


The machine shown in Fig. 1 was built 
for this purpose. It shows a 7-in. cross 
in place. A side elevation with screws 
and handwheels removed is shown in Fig. 
2. We decided to use an old drill-press 
table because it was a handy height and 
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had T-slots. Bolted to each side are two 
pieces of 3x2-in. machinery steel, fast- 
ened at the top by bolts to an old strap 
from the tailstock of a large lathe. This 
is tapped four square threads 1% in. in 
diameter, as are also the two nuts, one on 
each side, which slide up and down on 
the steel supports. These nuts can be 
held in any position by means of the set- 
screws shown. 

Held loosely to the end of the screw 
is a blank flange covered by a heavy gas- 
ket, which is squeezed against the pipe 
flange. We have made several sizes of 
pipe flanges; also several sizes of the 
plates shown at A. This plate A is bolted 
to the table and has a valve screwed in 
below. so that the water can be run out 
auickly. The pressure is obtained by a 
Watson-Stillman pump through the pipe 
shown. The flanges are first faced, and 
if the piece fails to stand the pressure 
it is discarded and no drilling is done. 
The patterns are now being altered to 
increase the strength where the castings 
show weakness. 

This method in comparison with the old 
method saves much time. Our record is 
twenty 7-in. T’s, 20 in. long and 18 in. 
wide, tested to 200 Ib. In one hour. 

Newark, N, J. GEORGE MYERs. 





Locatin g Shop Officials 


In a certain large and progressive shop 
a practical system is in use for locating 
foremen and officials. As this scheme is 
applicable to shops of any size, it should 
be interesting. 

The shop in question has a branch tele- 
phone exchange with its own operator 
and a telephone in each department office. 
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Pipes, ELBows, T’s AND CROSSES 





At prominent places in each department 
and at distances of about 100 ft. along 
all corridors and passageways, are located 
groups of six incandescent lights of dif- 
ferent colors, namely, purple, red, blue, 
green, yellow and white. These lights are 
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connected toa switchboard conveniently 
placed at the right side of the telephone 
operator. 

Each foreman and official of the com- 
pany has a light, or group of lights, as- 
signed to him, and as the number of pos- 
sible combinations of colors is great, a 
large number of men may be accommo- 
dated if necessary. 

For every foreman who has a light as- 
signed to him there is a snap switch on 
the board at the right of the telephone 
operator. If Mr. A wishes to talk to 
Mr. B., he calls the operator and asks to 
have Mr. B. located. The operator sim- 
ply snaps on Mr. B’s lights and at the 
same time rings up Mr. B’s office. The 
men quickly betome accustomed to 
watching the lights when out of their own 
department, and when Mr. B. sees his 
lights he goes to the nearest telephone 
and the operator immediately connects 
him with Mr. A. 

This simple scheme saves much time 
and the annoyance of hunting all over 
a large shop to find a foreman for a few 
words of information. It is easily in- 
stalled and very little trouble is exper- 
ienced to keep it in operation. 

Brooklyn, N. Y. Guy W. ALprIcH. 

[This systém is used in a number of 
shops and seems to have some advantages 
over the bell with its frequent clanging.— 
EpITor. ] 





Repairing Wood Patterns 
with White Metal 


A broken or worn-out wood pattern is 
frequently very hard to repair in the or- 
dinary way with wood patches, glue, 
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REPAIRING Woop PATTERNS 


screws, nails, etc. It can, however, easily 
be repaired with the white metal from 
which white-metal patterns are made. 
Part of a pattern repaired in this way 
is shown in Fig. 1. Only the middle 
section of the pattern is shown. Its shape 
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clearly indicates that it is almost impos- 
sible to make a strong wood pattern, due 
to the short grain necessarily occurring 
at some point in the pattern. As com- 
paratively few of these castings were 
wanted, a metal pattern was not made. 

The wood pattern was badly damaged 
by breakage of the joints and wear of the 
center rib. When brought to the pattern 
shop it was first braced by being nailed 
to a flat board on the side A. Then the 
cracks and battered rib were waxed up to 
their correct shape and the whole given 
a coat of varnish. 

The pattern was rammed up in a drag 
flask, the cope side, upon which the brace 
was fastened, not being rammed. After 
the pattern was drawn, the rib was cut 
away roughly on the line A, Fig. 2, and 
%-in. holes B were bored through the 
two bosses as shown. 

Common wood screws were inserted 
so as to leave the heads outside the rib, 
yet inside the original contour of the 
rib. The pattern was then replaced in the 
mold and white metal at a low tempera- 
ture was poured through the pouring 
hole C. This casting formed a brace 
which made the pattern much stronger 
than it was originally, and yet at a small 
cost. A strong, tough metal should be 
used, such as seven parts tin and one 
part antimony. 

It sometimes happens that a break 
can conveniently be repaired or strength- 
ened after the manner shown in Fig. 
3. Here two holes are bored, one each 
side the break, and connected by a tie. 
The holes are then filled by pouring in 
white metal. It is necessary in this case 
to take care that the tie bar across the 
two holes is made sufficiently strong. 

The slight shrinkage of this metal 
(about vs in. in 12 in.) is sufficient to 
tighten the parts slightly. Fig. 4 shows 
a ball, about 4 in. in diameter. This 
pattern had become badly worn on the 
top A, where the molder had driven in 
a spike for rapping, and also around 
the center, by the wear of the trowel in 
making the parting. It was easily re- 
paired in the same manner, first molding 
the pattern, then removing the wood in 
the proper places, replacing the pattern 
in the mold, and pouring with white 
metal. 

The only precaution necessary is to use 
a strong metal and pour it at as low a 
temperature as possible. This tempera- 
ture may readily be determined by in- 
serting a soft pine splinter in the molten 
metal. If the splinter does not bubble or 
smoke appreciably, the metal will not be 
hot enough to do any harm. 

This method of repairing patterns 
could also be utilized for new patterns in 
many designs of large sizes where it 
would be advisable to have small ribs 
for braces inasmuch as wooden parts 
might be destroyed during molding. 

Battle Creek, Mich. H. N. TUTTLE. 
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Combined Drawing and 
Bending Tools 


The work shown in section in Fig. 1 
is generally recognized as a two-operation 
job. A description of the tool we used 
for drawing and forming this in one op- 
eration may be of some interest, more so 
as the addition to the tool was practically 
nothing and yet the work was quite sat- 
isfactory. 
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In Fig. 2 the-job is shown in the tool 
at the lowest point of the stroke. The 
tail is then at right angles, as shown. 
Now by utilizing the spring or buffer on 
the up stroke the tail is drawn past the 
radius on the drawing plate, which folds it 
over to the shape required, as shown by 
the dotted lines, Fig. 2. 

When setting the too! we sometimes 
get an additional curve in the fold, as 
shown at Fig. 5; this depending on the 
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CoMBINED DRAWING AND BENDING TOOLS 


The tool shown in Fig. 2 will be recog- 
nized as a regulation tool of the drawing- 
plate type, the only addition to produce 
the bend shown was to file a radius on the 
drawing plate. The blanks measured 
about 7x5 in., and the shape of the end 
which had to be bent is shown in Fig. 3. 
The opposite end was a-right-angle fold, 
so that the tool was quite open at that 
end, which allowed easy feeding of the 
blanks. 

The operation of the tool is as follows: 
The drawing plate referred to is bolted 
to the tool with a piece of sheet metal 
underneath, which is slightly thicker than 
the stock to be drawn, and is filed to the 
shape of the blank for locating, a gap be- 
ing cut in to accommodate the tail of the 
blank as at Fig. 4. The blank is slid un- 
der the plate and the press tripped. 
__[? 16) 
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depth we allow the punch to enter the die. 
I mention this, as a bend of this shape 
is not uncommon, and it is interesting to 
know that we can get it if we want it. 
Stratford, England. S. A. KNIGHT. 





Drill Jig for Setscrew and 


Pin Holes 


The jig shown is’ designed for drilling 
setscrew holes and pin holes in the hubs 
of pulleys or gears; it can, however, be 
used for all work of a similar nature. 

The base A is an angle-shaped casting, 
planed square at the base. The top is 
planed to fit the V-slide of the casting 
B, which is fitted with a key to take up 
the wear. The outer end of the slide 
carries a permanent bushing C, which is 























DRILL JiG FOR SETSCREWS_AND PIN HOLEs 
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ground off flat to an even dimension on 
the side next to the angle iron. 

To set the slide, a standard set-block 
D is placed between the angle iron and 
the flat. The stud E is made in a variety 
of standard sizes and is adjustable to ac- 
commodate different diameters of work. 
The back plate has a slot F, to accommo- 
date the squared shank of the stud, which 
can be adjusted up and down, so that 
the stud is always central in relation to 
the drill bushing. 

The back is also drilled with a num- 
ber of holes used for stops and for 
clamping work in various positions. A 
set of hardened and grovnd bushings is 
used in the fixed bushing C. 

Beverly, Mass. E. CHIPMAN. 








A Broaching Job on the 
Arbor Press 


The engravings illustrate a keyseating 
job on the arbor press. The brass guide 
bush A, Fig. 1, forms part of a lens- 
grinding machine. Many of them are 
required. As there was no keyseater in 
the shop, an attempt was made t cut the 
keyseat on the slotter, but as the bush 
was about 8 in. long and 1% in. in diam- 
eter, and the keyway 1% in. long at 
each end and 14 in. wide by y%& in. deep, 
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The broaching bar, the fixture and the 
work, all in place, when half of the op- 
eration is completed, are shown in Fig. 1. 
The work slips on the two locating pins 
C, which fit into holes in the lugs; the 
broaching bar is then pushed through 
the work and into the guide bush of the 
fixture, the spline matching up to the 
screw B, which locates the broach in cor- 
rect relation to the work. 

The whole rig is placed below the 
press and the bar is pushed through by 
successive pulls on the lever of the 
press. The operation takes but little time 
and cuts quite easily, provided the broach 
is kept sharp. The fixture is perfectly 
free to move; it can be lifted off the 
press at any time, and does not tie up the 
machine in the performance of its regular 
duties. 


New York, N. Y. P. SANDIESON. 





Mutual Liability Insurance 


‘The economic waste resulting from 
litigation under» prevjous methods of 
handling accident cases has resulted in 
the assumption by several states that 
each industry shouN bear its proportion 
of loss due to this cause. Impelled by 
an awakening of social responsibilities, 
fmany states have passed laws making 
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A BROACHLNG JOB ON THE ARBOR PRESS 


it was a slow and unsatisfactory job, due 
to the springing of so long a tool. 

After some preliminary tests, the job 
was done by hand with the tools shown. 
Fig. 2 shows the broaching bar with the 
broach in place and the method of hold- 
ing it by means of the two toe pieces and 
screws. A spline is shown on the other 
side and serves as a guiding way to lo- 
cate the keyway in the bush. Fig. 3 
shows the fixture for carrying the work 
and guiding the broaching bar. 

The fixture bush is shown in Fig. 4. 
This has a hole in one side to admit the 
end of the screw B (Fig. 3), which holds 
the bush in place and also guides the 
broaching bar by means of the spline. 
On the other side is a slot to allow the 
broach to pass through. 
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employers liable for injuries irrespective 
of negligence or other contributory cause. 
Other states are falling into line. 

The condition was formerly met by 
stock liability insurance companies oper- 
ated at a cost, including brokers’ com- 
missions, or about 50 per cent. of the 
premiums. Only 45 per cent. of the total 
payments by the employers was dis- 
tributed for compensation, and most of 
that 45 per cent. was gobbled up by un- 
scrupulous lawyers who handled the in- 
dividual workmen’s cases. 

Recognizing the great principles back 
of the mutual insurance idea, as worked 
out so successfully in connection with 
fire insurance in the New England “Fac- 
tory Mutuals,” a mutual company was 
formed several years ago, to secure for 
its members the lowest liability insur- 
ance cost possible. It operates without 
any capital stock, or need for dividends; 
and without insurance brokers, with com- 
missions running as high as 30 per cent. 

It has been found possible, by work- 
ing along these lines, to reduce the ex- 
pense to less than 20 per cent of the tatal 
premiums paid in. The further benefit 
shows up at the end of the year in the 
shape of a return premium, which for 
several years has been 20 per cent. 


THE Bic STICK 


As compensation acts are in full swing 
in several states, the subject is one of 
increasing 


importance, and is being 
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brought home forcibly to all employers 


of labor. The inevitable result will be to 
increase largely the expense of all lia- 
bility insurance. This is due to the liberal 
guarantees which the law gives the work- 
ingman, and to the fact that all laborers 
come under the operation of the act. 

Compensation must be assured. If it 
is dependent upon the solvency of the 
employer, then the position of the em- 
ployee or the small employer may be 
precarious. Insurance alone insures 
solvency, guarantees recovery ‘to the 
workman, and lessens the burden on the 
employer. Under the new compensation 
acts, every employer of labor must sat- 
isfy the proper authorities that payment 
of the prescribed compensation is as- 
sured to his employees through a well 
recognized and adequate method. Any 
one of the following four methods might 
be used: 

1. The employer’s own financial stand- 
ing could be made liable for losses (but 
not in Massachusetts, except under se- 
vere restrictions). 

2. Liability insurance department or 
company organized and maintained by 
the state. 

3. Insurance in private liability insur- 
ance companies approved by the state. 

4. Insurance in mutual insurance as- 
sociations or companies approved by the 
state. i 
By using the greatest care and dis 
crimination in the selection of risks, a 
policy which was adopted at the start and 
has been continued ever since, the com- 
pany in question reports annual return 
premiums much larger than would be 
possible to any company writing all the 
risks it could get. 


INSPECTION OF SAFEGUARDS 


The inspection of a member does not 
end with the careful selection of the 
risk. An inspection department is main- 
tained, which makes a study of the 
means taken to prevent or minimize acci- 
dents. This department makes recom- 
mendations for the improvement of con- 
ditions; and all members are strongly 
urged to make the changes called for, 
with the dual purpose of rendering theis 
own plants safer for their men, and of 
permitting the company to pay them and 
the other members a higher return at the 
end of the year, through the fact that 
losses or accident payments are made a 
minimum. 

Incidentally the fact that a plant is 
thus safeguarded, both by connection 
with a company of this sort and by the 
provision of safety appliances, should 
also attract the highest grade of work- 
men—men with a regard for careful 
and conscientious work. Such mutual co- 
operation should be productive of the 
highest results, both in preventing ac- 
cidents and in lowering the ultimate 
cost of insurance. 


Boston, Mass. S. G. Koon. 
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Angle Cutting Off Shear 


On page 617, J. M. Henry describes 
and illustrates a punch and die for cut- 
ting off angle iron. No doubt Mr. Henry 
used this die only for angles with even 
flanges. For angles with uneven flanges 


experience with cutting-off shears has 
taught me to make them as here illus- 
The operation of the shears in 


trated. 
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Referring to letters and articles previously published 
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The Efficiency of Worm 
Gearing 


Referring to the article under this 
title on page 561, we wish to say that 
we have made a large number of tests on 
worm gearing and our results do not con- 
firm those presented by Mr. Kenerson. 
We should be glad, therefore, to have 
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ANGLE CUTTING-OFF SHEAR 


cutting off angles of uneven flanges was 
not satisfactory until the upper blade 
was ground with corrugation as shown. 
The tool blade A is % in. thick. The 
90-deg. dotted lines B represent the cut- 
ting edge of the lower shear, merely 
showing the action of the shearing. The 
projection C shows the shearing edge, 
which makes it easy for the scrap to drop 
through the bedplate hole D. The space 
E for the punch is always visible. 
Chicago, III. J. F. ZIEGNER. 








Duplicating Drawings 
I noticed on page 701, an article on 
“Time Saving Designing Methods.” 
I have a way of printing or duplicating 
a drawing from a blueprint or other piece 
of paper that I consider an advance over 
any of these methods. Take the blue- 
print or drawing that is to be transferred 
and hold it against a window. With a 
blue pencil scratch the lines of the draw- 
ing to be traced, and then brush the 
paper where scratched to avoid smearing. 
Now fasten the blueprint on the draw- 
ing board and transfer the lines by go- 
ing over them with a hard pencil and 
the drawing will be reproduced in blue. 
Cleveland, Ohio. N. F. FRETTER. 


certain points explained. The general 
trend of the tests given in Tables 1 and 5 
shows that the efficiency decreases with 
the load; this is entirely opposed to our 
results. 

It appears to us that the loss in fric- 
tion is proportional to the working pres- 
sure between the teeth; therefore, when 
the working pressure is less the loss in 
friction is less. However, in Table 2, 
“Second Speed” test, the loss at 36.95 
hp, is 0.84 hp. and at 19.12 hp., 1.14 hp. 
In the same table on the “Direct Speed” 
the loss at 49.35 hp. is 1.21 hp., and at 
30.73 hp., 1:89 hp. We cannot see how 
these figures (and there are several sim- 
ilar cases in the other tables) can be sub- 
stantiated. 

We also note a statement that: “The 
higher loads indicated were abnormal for 
the gears under consideration and would 
not occur in any use to which the gears 
would normally be put.” A consideration 
of the tables shows that as the highest 
efficiencies are always obtained at these 
abnormal loads the gear should surely be 
tuken to be correctly rated for thesé loads 
anda smaller and (according to these 
results) more efficient gear should be 
designed for the normal working load 
required. It also appears from the tables 


that if the load were still further in- 
creased an efficiency of 100 per cent. 
might readily be obtained. 

In conclusion, we may say that our ex- 
perience gives the following general re- 
sults: That the efficiency of a correctly 
designed gear increases considerably 
under light load and decreases under 
overload, and that the temperature rise of 
the oil gives an exact measure of the 
power loss in the gear. 

A. V. WALLWORK 
Manager Gear Dept. 
Henry Wallwork & Co., Ltd., 
Manchester, England. 





Abuse of the Catalog Privilege 


In Vol. 36, page 725, an editorial ap- 
peared relative to the use and abuse of 
manufacturers’ catalogs. Knowing the 
manufacturers’ side of the matter, I have 
always made it a point when writing for a 
catalog to state that I was not a prospec- 
tive purchaser, but wished to keep in- 
formed on what was newest and best in 
the trade and would appreciate the cour- 
tesy of a catalog. 

The variance in the recent replies re- 
ceived to such requests is interesting. 

Out of ten requests addressed to prom- 
inent advertisers, two ignored them en- 
tirely and one sent the time-honored ex- 
cuse of “our new catalog is in the hands 
of the printer, etc.” Another answered 
that the inquiry had been referred to the 
firm’s New York representative, who, six 
weeks later, came into my office with the 
catalog and informed me that he “knew 
I wasn’t in any hurry for it.” 

Still another mailed a copy about a 
month after I had asked for it, although 
the company’s office is in my city. The 
other five it is a pleasure to speak of. 
They not only sent expensive catalogs 
promptly, but in three cases sent per- 
sonal letters, expressing their willingness 
to give additional details on any special 
items that I might be interested in, al- 
though they recognized that I was not a 
possible purchaser. 

There is still another type of reply that 
I have yet to meet in the machinery 
trade. That is from the concern that fol- 
lows up every inquiry for a catalog with 
the persistency of the proverbial book 
agent. One of the largest manufacturers 
of office equipment in this country an- 
noys every inquirer in this manner. 

There are numbers of machine-shop 
foremen, superintendents, and the like, 
who can influence the purchase of certain 































































equipment, yet have no direct voice in 
the matter, due to purchasing agents. 
Many of these men refrain from writing 
for catalogs because they anticipate the 
“follow-up” of the latter type. 

If the public and the manufacturers 
would play fair with one another in this 
matter, much of the annoyance would be 
stopped. 


New York, N. Y. J. J. Currey. 








Another Version of Night 
Work 


Generally speaking, I agree with 
several points expressed on the subject 
of night work in previous articles. But 
when a manufacturing concern can sell 
a much larger product than can be pro- 
duced with the equipment and space 
available, it is only natural that a night 
shift should be resorted to. 

The H. Mueller Mfg. Co. has for 10 
years operated a night shift in two brass 
manufacturing departments, one having 
a force of 80 men, and the other a force 
of from 45 to 50. 

For about one year it was what Gen. 
Sherman said war was. The night 
force blamed the day force and vice 
versa, for broken tools, spoiled work, 
lost tools and everything else that any 
sort of an argument could be started 
about. 

But now all operations, tool orders, 
and everything required by the workmen, 
are so arranged that damaged tools, 
spoiled work or any irregularity can be 
traced to the guilty party. As a result, 
the men do not try to cover mistakes but 
tell their foreman about them at once, 
and so save much time and any further 
work that may formerly have been done 
on spoiled work after it was spoiled. 

The night shifts turn out as much 
work proportionately as the day men, and 
are never allowed to transfer to the day 
shift. The work, however, is machine 
hands’ work, not machinists’ or tool 
makers. This is another reason why 
night work is a success in this place. 

The night force works only 5 nights 
a week and many men actually would 
rather work this way than 6 days a week, 
because they all have all day Saturday 
and Sunday and do not work until Mon- 
day night again. Some of the men have 
been on night work for ten years. The 
pay averages about two cents an hour 
more. 

Your contributor, J. J. Hall, on page 
742 says: “Frequently a slovenly night 
workman is put in control of a machine 
operated by a careful workman through- 
out the day,” etc. This is hardly an 
argument for or against night work, as 
the day operator is just as likely to be 
the careless one. Experienced men do 
not wear or break tools any more at 
night than during the day. 

Speaking of ventilation; if a shop is 
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properly ventilated it can be used 24 
hours per day. Several years ago I 
worked at the Rock Island Arsenal 
where they worked three eight-hour 
shifts. Personally, | would not work at 
permanent night work any time, for 
double pay, but when night work gives a 
number of men employment and in- 
creases the output of a factory in a 
manner not possible in any other way, 
I think it quite desirable. 
J. J. VOELCKER. 
Decatur, Ill. 


A Dividing Head Problem 


The dividing-head problem on page 
487, was interesting, but I wish to submit 
a solution which is easier and more di- 
rect. To do this, let me call attention to 
an article on differential indexing in Vol. 
34, page 823. A little study of this arti- 
cle will show the method to be simple, 
easy and as nearly universal as anyone 
could wish. For example, 187"/. divi- 
sions can be cut as readily as 63 or 99, 
and contrary to the usual impression the 
method is applicable to very large num- 
bers even up to three or four thousand 
without any spacing plates or anything 
more than regular equipment. 

Using the same notation as in the arti- 
cle referred to, 

Let n = Number of divisions possible 
by simple indexing; in our case assume 
n= 36. 

Let N = Number. desired; in our ex- 
ample, 35.5. 

Then on the Cincinnati dividing head, 


(n — N) = =+ & (wheel ratio) 


where 
C = Gear on worm, driving index 
plate, 
and 
E = Gear on work spindle. 


Substituting in the above formula, we 
have: 

Cs 
E— +72 

Therefore, with 40 on the worm, and 
72 on the spindle, and the idlers ar- 
ranged to move the index plate in the 
same direction as the crank, one gets 
exactly 35.5 divisions. 

Let us now assume a much larger, 
fractional number to cut, say 3349.5. 
The 66-hole circle is the largest one reg- 
ularly sent with this head. Therefore, 
moving a single hole in the 66 circle gives 


40 
(36 — 35.5) %- > 


ae Of go = ween revolution 
Assume 
n = 2640; 
N = 3349.5 number required. 


Now, (n — N) “= _ ; becomes 
40 709.5 43 
oo 9. —_ — —_— = <, 
(2640 3349.5) 2640 = = 4 
3 14 2 8 
——3y #44__72,, % 
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72 is put on spindle; 

24 is put on first intermediate; 

86 is put on second intermediate; 

24 is put on worm driving plate. 

The minus sign means that the index 
piate must move in a direciton opposite 
to the crank; or the sign may be omitted 
if one remembers that when the required 
divisions are greater than the assumed 
number the plate must move opposite; 
when the required number is smaller, 
both must move in the same direction. 

To go into still larger numbers, use a 
plate similar to Mr. Allen’s with one 
hole half way between the pins, con- 
verting a 66 circle into a 132 circle. For 
example: By simple indexing 

tz Of fy = sien revolution 

Now run the plate opposite to the mo- 
tion of the crank in the ratio of nine turns 
of the plate to one of the spindle by 
using "/m xX 7/x. 

Substituting in the formula and solv- 
ing for N gives 


——s +3 
and 
N = 6468. 


Boston, Mass. L. J. RODGERs. 








Does Reading Technical 
Papers Pay? 

After reading on page 782 J. F. Win- 
chester’s letter, “Does Reading Techni- 
cal Papers Pay?” it occurred to me to 
make known my method of making this 
reading profitable. 

Upon receipt of such technical litera- 
ture I skim through it, marking all arti- 
cles which seem to be of interest, or ap- 
ply in any way to my work. Then at my 
leisure I read the marked articles, at 
the same time making note of them in a 
small card index under separate head- 
ings, such as: Milling jigs, drilling -jigs, 
grinding jigs, tools, cams, etc. 

In this way, when a problem comes up 
to be solved, after a moment’s search 
through the index, I have at my command 
a number of articles bearing upon the 
subject in question, and can avail my- 
self of the experience of others who have 
dealt with this particular problem. This 
method obviates the necessity of search- 
ing through a stack of magazines for 
some half remembered article, and 
serves as a useful key to valuable ine 
formation which might otherwise remain 
buried. 

R. W. ULLMANN. 

Chicago, IIl. 

——— 

The use of tiquid fuel for locomotive 
purposes is spreading rapidly all over 
the world. The latest railway to ex- 
periment with oil fuel for its locomo- 
tives is the Meklong Railway of Siam. 
Petroleum wells have been discovered in 
Siam and the product will doubtless be 
used for industrial purposes. 
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Af Simple Job Shop System 


The following system should be of help 
to owners and foremen of the smaller 
shops, where regular time or cost clerks 
are not employed. It is system of time 
and job keeping and consists of a job en- 
velope, Fig. 1, a job card, Fig. 2, and a 
time sheet, Fig. 3. 

Every job issued comes to the foreman 
under a serial number, written or stamped 
on the envelope. This envelope also car- 
ries the name of the customer, with in- 
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By A. N. Sherg* 


A simple system especially 
adapted for shops in which reg- 
ular time or cost clerks are not 
employed. 


Only three forms are used and 
the minimum of clerical work 
required. 


*Foreman, Atlas Machine Co., Nash- 


ville, Tenn. 


foreman then makes out the job card with 





If the job requires more than one day, 
the workman turns in his job card every 
evening, so that his time can be entered 
on the time sheet. This same job card 
is returned to him the next morning. In 
doing this, the foreman knows just who is 
late, as no workman is supposed to be- 
gin work without a job card. This is 
quite an item in the small shop, where 
there is no time clock. 


THE Time SHEETS 
These are yellow and are bound in 
wire-stitched, perforated book form, One 
book, alphabetically arranged, is kept for 
each workman. They are filled in during 







































































the corresponding job number on it. He the day, as soon as the workman turns 
also puts this number on the sketches (if in the job cards. By evening, there- 
Job No. Date Fe Oaiee 
Name 
Remarks . 
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}} 
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Fic. 2. Jos Carp—FRONT—5'4x3% IN. 


any), for the different operations. Thi se 
cards he keeps in a handy file marked 
“jobs ahead.” This enables him to have 
his work laid out ahead at all times, and 
his material and stock ready. 

The foreman then places the envelope 
in numerical order in a file on his desk. 
When the job cards for the different op- 
erations are turned in as finished, and 
are checked up by the foreman in regard 
to time and material. used, they are put 
in the envelope and turned into the office 
to be figured up and billed. This en- 
velope with its job cards, final cost and 
small sketches, is filed in numerical or- 
der in the office for easy reference, in 
case of a duplicate order. 


THE Jos CarD 


This card, with the necessary instruc- 
tions written thereon, is given to the 
workman when he commences the job. 
The workman then enters, on the face of 
the card, the time required on the job; 
whatever material he used is entered on 
the back of the card. He then turns 
the card in to the foreman, who checks 
up the material and gives him another 
card. The foreman then copies the work- 
man’s time onto the regular time sheet, 
Fig. 3, which sheet is made out and 
turned into the office every evening by 
the foreman. 


fore, only the last job number remains to 
be entered and the total time computed. 

The date and total time are also en- 
tered on the stub, above the perforated 
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line, together with the reason (if any) 
the workman did not get in full time. 
These are torn off the sheet at the per- 
forated line, leaving the stub for refer- 
ence in case of a dispute about the time 
on pay day. This saves the trouble of 
consulting the office and books, and also 
keeps the foreman in closer touch with 
his men. The system is quite satisfac- 
tory for a job shop employing between 
30 and 50 men. : 








An Employees’ Mutual Bene- 
fit Association 
By H. C. WicHT* 


The Mutual Benefit Association of the 
employees of the Platt Iron Works Co., 
Dayton, Ohio, at present has over 400 
members, or two-thirds of the men on the 
shop payroll. During the first year, the 
receipts were $960.69, and the expendi- 
tures $610.69, which left a balance for 
future liabilities. The good done is best 
described by stating that the average 
benefit was $22.10, or 41 per cent. of the 
pay lost by the men on account of their 
disability. This amount may seem triv- 
ial at first glance, but in most cases it 
was the only income and went for food 
and house rent. 

The dues paid by the men work no 
hardship. The initiation fee of $1 includes 
the first month’s dues. Afterward the 
cost is but 25c. a month. The benefits 
come when they are appreciated and are 
as follows: Fifty dollars in case of 
death. This sum is paid within 24 hours; 
and $5 a week in case of sickness or 
accident. This is paid every two weeks 
after being approved by the executive 
committee, and continues as long as the 
employee is unable to return to work, 
up to 13 weeks. After 13 weeks the em- 
ployee is reduced to “half benefit,” which 
continues till recovery or death. 

All claims are investigated, first by the 
visiting sick committee and then by the 
executive committee, thus lessening the 
liability of fraud. It is an association of 
the employees, managed by employees. 
The men cannot fail to see what it does 
for those who need assistance and so the 
factory where such protection is afforded 
becomes a better place to work. The 
management is benefited, as the men are 
less likely to move to some other factory 
on slight provocation. 

Dangerous appliances about the plant 
are watched by all the members of the 
association, as these mean additional risk. 
A fair percentage of factories now have 
some sort of a relief association. Before 
organizing, a large number of these were 
investigated. The results obtained made 
the question not: “Should every factory 





*President, Platt Iron Works Benevo- 
lent Association. 
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have such an organization?” but “Can 
any factory afford to be without one?” 


DETAILS OF THE WORK OF THE ASSOCIA- 
TION 


A number of the details that have been 
worked out are worthy of mention. 
Printed application blanks and sick no- 
tice cards are furnished to each member: 
The constitution and by-laws are on the 
back of the application blank. The fol- 
lowing questions must be answered: 

1. Married ? 


2. Age? 

3. Ever had insurance application re- 
jected ? 

4. What medical advice has been 


necessary in the past two years? 

5. Nature and time of confinement 
during the past two years? 

A constitution is given to each mem- 
ber on payment of the initiation fee. In 
case of loss a duplicate may be ob- 
tained on payment of 10c. Each mem- 
ber is also provided with a postal card 
to be used in case of sickness or acci- 
dent. This is addressed to the secretary 
of the association and gives the name 
and address of the sick member on the 
back of the card. It should be mailed 
within three days. Upon receipt of the 
notice the secretary appoints a sick com- 
mittee of three living near the indisposed 
member, whose duty it is to visit him 
at least once a week and report his condi- 
tion to the secretary in writing after each 
visit. 

The constitution provides for manage- 
ment by an executive committee consist- 
ing of the four officers who are elected at 
the annual meeting of the association and 
three members appointed by the presi- 
dent and vice-president. This board 
serves for one year. The members meet 
twice a month or oftener if necessary, 
pass on all benefits, and transact all 
necessary business. They are limited to 
a cash balance of $200. Everything above 
this sum must be turned over to the 
trustees of the association who look after 
its investments. A trustee is elected ev- 
ery year and serves for three years. 


SECOND-CLASS MEMBERSHIP 


To further protect the association, it 
was necessary to have the pay lost when 
absent exceed the benefit received, as 
otherwise some of the boys earning less 
than $5 per week could take vacations 
and plead illness. We have a second 
class of membership, which costs 15c. 
per month and pays $2.50 benefit. This 
class is open to all whose weekly pay is 
less than S6 per week. 

The method of collecting the money is 
simple and satisfactory. The initiation fee 
of $1 must be paid in cash by the candi- 
date. This settles any question about the 
membership being voluntary. The month- 
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ly dues are taken from the pay checks 
from lists furnished by the secretary. 
This collects all of the money, collects it 
on time, and with the least possible 
trouble. ° 


One excellent feature of some of the 
larger associations is in having the as- 
sociation doctor attend all cases. One o* 
our present main troubles is with the 
doctors. In doubtful cases, where the 
person claiming benefits apparently takes 
a vacation at the end of a brief illness, 
or is merely indispesed, we require a doc- 
tor’s certificate. This does some good, 
though where there is a tendency to take 
advantage of the association, the doctor 
often upholds the patient, for if the pa- 
tient fails to get the benefits the doctor 
has less chance of collecting his fee. 


MEDICAL ATTENDANCE 


Any large association of 500 members 
or more looks attractive to any good 
young doctor. The salary is from 75c. 
to $1 per year for each member on the: 
books. This makes a fair salary for part 
of his time and also gives him the prac- 
tice essential to later success. 


He makes all house visits to sick mem- 
bers free, and gives office advice at half 
his regular prices. This small charge pre- 
vents members from going to the doctor 
when they are not really in need of at- 
tention. The successful doctor not only 
has the free trade of all members, but 
gets the family practice as well. 

In spite of the cost, the association 
saves money by having a paid doctor. 
Naturally the doctor works to get his 
patients well as soon as possible, espe- 
cially if he gets nothing for the visits. 
This reduces the amount of benefits that 
have to be paid. Further, the association 
providing free medical attention is a 
more attractive proposition. This means 
a larger membership and guarantees the 
maximum of good. 


OTHER ACTIVITIES OF THE ASSOCIATION 


Other work may be annexed by the 
relief association. Ours has charge of 
the factory picnic in the summer and of 
the mid-winter entertainment. In organ- 
izing such an association, it is often best 
to suggest it to some good man who will 
start the movement with the codéperation 
of the company officials. The association 
means doing good where it is needed. It 
means help for the man and better re- 
sults for the company, by building up a 
spirit that will increase the efficiency of 
the organization. . 





It seems hardly credible, but between 
60 and 70 tons of high carbon steel, in 
the form of fish hooks of foreign manu- 
facture was sold by a single concern in 
Boston to the cod fishermen last year. 
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OUTLINE OF TOPICS, PAGE 237 





What a pleasure it is to recognize true 
progress in some line for which one has 
beer working! Indeed, such recogni- 
tion is a duty which must be generous- 
ly fulfilled. 

A few enlightened men have persisted 
in pointing out the need of foreign trade 
to a healthy expansion of American in- 
dustry. They have urged broad-gage, 
fair, courteous methods of dealing with 
foreign customers. They have suggested 
that we should go at least half way in 
such dealings and should really try to 
find what is wanted and supply it. 

These men will be gratified to learn 


that their labors are bearing fruit. Here 
are the facts: 
A distinguished Russian engineer, 


when in this country, visited the selling 
agency of a large United States steel cor- 
poration. He asked for a price on a cer- 
tain grade of steel, which was to be pur- 
chased in only one size and the 
amount of some $100,000 worth annually. 
The sales manager treated him in an off- 
hand way, gave him a lecture on how to 


to 
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prepare steel specifications and wound up 
with, “Send us your detail specifications, 
as I have told you, and an order for, say, 
five carloads, and we will make it up and 
send it over to you to try. If it isn’t 
right, sent us another specification and 
another five-carload order.” 

The spirit of meeting the other fellow 
half way is so well shown in this inci- 
dent, that if it is generally followed, we 
may soon expect a boom in Russian trade 
and foreign trade generally. 





Balancing to Prevent Wear 


and Noise 
In some recent experiments’ with 
high-speed ‘drilling it was found that 
drills up to % in. in diameter could be 
run up to 6000 r.p.m. on most shop 
metals without burning the drills. This 


of course, meant the use of a good lu- 
bricant, a sensitive machine and a skill- 
ful operator. 

The experiment resulted in a largely 
increased output, and, strange to say, a 
decrease in the drills broken per hundred 
holes. It also demonstrated that none 
of the drilling machines commonly used 
would stand up at this speed. Ball bear- 
ings whipped themselves to pieces and 
the whole machine showed signs of be- 
ing overdriven. 

Tests of the running parts, spindle, 
quill and shafts, on a Norton balancing 
machine showed that they were not well 
balanced. There is little doubt as to this 
being largely responsible for the fail- 
ure to stand up to the work, as an un- 
balanced spindle whips in its bearings, 
and soon gives trouble at high speeds. 


Another case, which shows the re- 


lation between unbalanced parts and 
noise, is interesting. 
A gasoline automobile motor was 


fitted up as usual, all parts having been 
tested for standing balance. The mo- 
tor, especially the transmission, was very 
noisy. It was then taken apart and each 
shaft, with its gears, was tested for run- 
ning balance. Most of them required 
considerable rebalancing, although 
perfect standing balance. When reas- 


in 


sembled, the mofor and transmission ran 
smoothly and were quiet. 

There are doubtless many cases of 
noisy machinery which can be cured in 
the same way. 





Factory versus Engineering 

The columns of the AMERICAN Ma- 
CHINIST show two quite marked types of 
correspondents, one whose point of view 
is that of the builder of interchangeable 
machines in large quantities, by the aid 
of more or less elaborate jigs; the other 
the job-shop type, which, enlarged, should 
be dignified by the term engineering shop, 
where only one machine is expected to be 
built from a given design. That these 
men should bring differing attitudes to 
discussions in these columns is not mere- 
ly inevitable, but desirable. 
equally necessary in the field of mechan- 
ics is admitted by everyone. 

In spite of this, however, each type of 
man is apt to look on the devices of the 
This 
becomes a really serious matter as we ap- 


other as useless or impracticable. 


proach debatable ground, as, for example, 
in a shop building heavy machinery to 
order, but manufacturing unit parts appli- 
cable to machines of varying specifica- 
tions. The factory type of man is then 
anxious to build elaborate jigs for every- 
thing for which he expects repeat orders, 
ard the job-shop man is all for what 
might be called 
Right here is ene of the largest oppor- 
tunities for the exercise of good judg- 
ment. 


“versatile” machinery. 


To say that no jig should be built un- 
less it would pay for itself in a year, or 
two, or three, is as illogical as to say 
that nothing should be jigged that 
weighed over 10, 50 or 100 Ib. To drill 
oil holes that had better be drilled with a 
portable drill in a jig so large that it ties 
up an expensive machine, is as poor 
economy as to try to remove quantities 
of metal with inadequate machinery and 
the best of jigs. Here there is an oppor- 
turity to balance an uncertain future use 
against certain present application, to 
balance machine tools against special 
tools and reach a final practical result. 


That each is 
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Business Ethics 

We all like to think that there are 
no really mean men connected with ma- 
chinery building. Sometimes such ideas 
get a jolt, and the following incident hits 
hard. 

A certain manufacturing firm sent a re- 
quest for a bid on 250 special machines 
to a machine-building firm. The price 
given was said to be satisfactory, but be- 
fore placing the order the manufacturing 
firm asked to have a specimen machine 
built for trial. This was done. Its re- 
ceipt was acknowledged and then nothing 
more was heard. 

Several weeks later a rival machine- 
building firm was discovered to be mak- 
ing 250 machines identical with the ex- 
rerimental one. The manufacturing com- 
pany had tried this out, fourd it satisfac- 
tory, obtained a lower bid from the sec- 
ond machine shop, and given the order. 
The parts of the special machine were 
used as patterns and models for the large 
lot. Naturally, under such circumstances, 
the second machine shop could make a 
low price. 

This is downright dishonesty. Both the 
manufacturing compary and the second 
machine-building firm were dishonest, 
The first obtained the benefit of valuable 
experience and skill in designing from 
the first machine builder under false pre- 
tenses. The pretense was made that 250 
machines would be ordered, but only one 
was taken and paid for. The second ma- 
chine builder took a dishonest advantage 
of his competitor by unfairly bidding on 
the latter’s machine and then using the 
parts of that machine for patterns and 
models. 

Public opinion should grill the men 
who do such things. It is useless to go 
after the firms. Go after the men. Put 
them in your estimation beside the thief 
who steals brass and copper scrap from 
your yard, or drills and files from your 
toolroom. They all belong together. 
There is no difference in the quality of 
their acts. 





Tool Balance 
In these davs of the extensive use of 
machine and special tools, one sometimes 
wonders if the buying and making of 
these are ever executed with any regard 
for system. The haphazard way seems 
to rule. Two cases illustrate this. 


In one shop, there is a good equipment 
of large machine tools, but a noticeable 
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scarcity of small ones. What is the 
result? Many of the large tools are idle 
a large part of the time, awaiting the de- 
livery of work from the smaller ones. 

The manner in which the special tools 
—jigs, fixtures, cutters and the like— 
are kept is another source of waste. 
These are stored, or, stated more cor- 
rectly, thrown in a heap in a corner of 
the shop. When a tool is wanted it usu- 
ally requires from 10 to 30 minutes to 
dig it out from the heap, and when 
found the too! has to be overhauled and 
repaired. Bent studs and pins, missing 
bushings, washers, nuts and traps, are 
as common as grease spots on overalls 
at Saturday noon. 

The second shop pursues a different 
policy with its equipment. As the man- 
eger said, “We believe in tool balance.” 
That is, the number of small tools must 
be sufficient to provide work at the rate 
required by the large tools. The number 
of large tools must correspond to the 
rate of production and must be kept in 
operation. The proposition briefly stated 
amounts to this: Assuming a certain vol- 
ume of work, and starting the large and 
small tools together, neither must inter- 
fere with the other’s production. 

The jigs, fixtures, etc., are also made 
and used under a system. The design is 
of the best arid the tools are kept sys- 
tematically when not in use. The men 
using them are taught to handle them 
carefully and are required to return them 
in a clean condition to the tool room. 
Should any repairs be found necessary 
the workmen must report them at once. 
These tools are used approximately 85 
per cent. of the time; yet no delay in 
operation occurs, because of the system 
under which they are used and stored. 

What is the difference between the 
tool equipments of these two shops? The 
machine tools of the former are work- 
ing unbalanced; in the latter there is a 
balanced equipment. The first shop has 
practically no system of keeping its spec- 
ial tools. This breeds a spirit of in- 
difference in the workmen. The com- 
plete small-tool system of the other shop 
inspires the men to be careful in their 
vse and preservation. It likewise pro- 
duces a balanced condition between tools 
and machines, and also greatly facilitates 
the determination of time required for 
the completion of an order inasmuch as 
the variable quantity waste of time is 
eliminated. 
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Holding Up Machines for 
Lack of Small Parts 


To appreciate thoroughly the advan- 
tages, not to say necessity, of a routing 
system that shows the condition of work 
at all times, we must see what it costs 
to be without it. One instance that re- 
cently came to notice was where the ship- 
ment of a large order of heavy machinery 
was delayed for several weeks from the 
lack of two kegs of insignificant rivets. 

There was no check on the supply of 
parts for the machines and the rivets were 
overlooked or not ordered far enough 
in advance. A good routing or follow-up 
system would have shown at once that 
these were missing or behind in deliv- 
ery, and means for hurrying them up 
could have been adopted. It is details 
of this kind that make a man’s hair gray 
unless he has a shop system which takes 
care of them; and even this must not 
be left to run itself. 





A Machine Tool Exhibit 


An added feature of the Thirteenth 
National Automobile Show, to be held in 
New York City, will be a machine-tool 
exhibit. This will be arranged during 
the second week, or Part 2, of the show, 
January 20 to 25, 1913. It is planned to 
devote the entire third floor of the new 
Grand Central Palace to this purpose. 
Many of the sections can be provided 
with power if desired, to set up working 
machines. 

The general plan has been approved 
by the executive committee of the Na- 
tional Machine Tool Builders’ Associa- 
tion. Active. work is in progress to en- 
courage automobile builders to send their 
production managers and superintend- 
ents to the show during this week. It 
is further hoped to make this display of 
the products of the machine-tool indus- 
try an annual feature at subsequent 
shows. 





At the November monthly meeting of 
the American Society of Mechanical En- 
gineers, William Kent, in referring to the 
absurdity of a negative efficiency, said in 
substance, that the only idea he could 
get of it was something like this: If a 
100 per cent. efficiency shoveler was told 
to shovel coal from a barge to a wharf, 
and instead shoveled from the wharf to 
the boat, he might be said to be minus 
100 per cent. efficient. 
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Monorail System for Cranes 


The special feature of the monorail 
electric-crane system shown in the il- 
lustrations is that the track switch has 
no moving part and the operator can se- 
lect his route. The system thus elimi- 
nates the necessity of setting the switch. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 
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it engages a curved rib, on the underside 
of the central switch-tongue and swivels 
the leading truck, thereby diverting it on 
to the spur track. By a positive means, 
which is not dependent on the operator, 
the trailing truck is also guided on to 
the spur track. This is accomplished by 
the track switch shown in Fig, 2. 





Fic. 1. 


The two I-beams constituting the main 
or straight-through track, and the third 
I-beam constituting the spur or curved 
track, terminate near the point of iang- 
ency of their center lines and have rigid- 
ly secured to each a cast-steel extension- 
piece or tongue, the projecting portion of 
which is on the same level as, and con- 
stitutes a continuation of, the bottom 
flange of the I-beam. These tongues are 
so shaped as to leave between them open 
slots, through which the truck sides of 
the trolley pass, as it traverses the track- 
switch. 

On approaching a _ track-switch at 
which the operator desires to run from 
the main to the spur track, he pulls the 
steering lever, which is located on the 
trolley, near the controllers. This raises 
a horizontal roller to a position in which 


MONORAIL ELECTRIC CRANE SYSTEM 


The upper view is a sectional plan, 
showing a right-hand track switch; also 
the truck sides of the trolley. It is taken 
at the track level, that is, at the level of 
lower flanges of the track beam. The 
lower view is also a sectional plan, but 
taken at a lower level, namely, that of 
the trolley frame. It shows only the rear 
truck and a portion of the trolley frame. 

Indicated by L, R and F, respectively, 
are the center lines of the leading truck, 
rear truck and trolley frame. The trucks 
are free to swivel relative to the trolley 
frame, through an angle which, in the 
case of the rear truck, has been denomi- 
nated A in the drawing. As will be seen 
from the lower view, the angle A is 
limited by an adjustable setscrew SI, lo- 
cated in the truck side RI. 


The operation is as follows: If the 


— 


trolley is so far to the left that both 
trucks are on the main track, the center 
lines L, R and P would coincide in di- 
rection; that is, angle A would be zero. 
As the trolley runs toward the right and 
the leading truck begins to take the 
curve, the trolley frame F begins to swing 
over relative to the center line R, there- 
by diminishing the space between itself 
and the end of the setscrew Sil. When 
the rear truck reaches the point at which 
the curve begins, the angle A attains its 
maximum value, the trolley frame being 


~ then in contact with the setscrew SI and, 


as the trolley motion proceeds, the frame 
pushes on the setscrew, thereby slewing 
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the rear truck around and compelling it 
to run onto the spur track. 

The setscrew S2, in the truck side R2, 
is provided for use at left-hand switches. 
As the trolley may run either end first, 
the truck sides L1 and L2 are equipped 
with setscrews which operate in a similar 
manner. 

This system is a recent development of 
the Shaw Electric Crane Co., Muskegon, 
Mich. 








A Power Press 


The halftone, Fig. 1, shows an inclin- 
able power press built by the Rockford 
Iron Works, Rockford, Ill. The shaft and 
driver are of hammered steel forged in 
one piece. All bearings are adjustable. 

The slide is adjustable at one side 
only. The connection and screw are of 
tool steel. The clutch is of the sliding- 
pin type and engages one of three driv- 
ers on the flywheel. An automatic safety 
stop prevents repeating. 

The knockout is hinged to the press 
and enters from the back. All working 
parts are interchangeable. A_ special 
feature of this press is the brake shown 
in Fig. 2. 
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The action of this brake is automati- 
cally controlled by the treadle and brak- 
ing action takes place only when the 
press slide is at the top of its stroke. 

The action is as follows: When the 
treadle is depressed the clutch release 

















Fic. 1. Power Press 














Fic. 2. THE BRAKE 


pawl A is drawn down, releasing the 
clutch pin B, which is forced forward by 
a compression spring into engagement 
with one of the hardened tool-steel driv- 
ing pins on the flywheel. Just previous 
to the release of the clutch pin B and by 
the same pressure on the treadle, the 
toggle joint C is broken. This lifts the 
brake D out of engagement with the 
hardened tool-steel projection E on the 
driver F, and the shaft is. free to turn. 
The release of the pressure on the foot 
treadle permits the pawl A to trip the 
clutch, the toggle C to straighten and the 
brake D to engage the piece E. 

Therefore the brake is in engagement 
enly during the time when it is required 
to stop the press and does not retard the 
press at other times. 
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A Boring, Milling, Drilling 
and Tapping Machine 


The halftone shows a recent product 
of the Rochester Boring Machine Co., 
Rochester, N. Y. This machine is fur- 
nished with either belt or motor drive. 
When electrically driven the motor is 
mounted as shown on the top of the col- 
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can be engaged at one time. Automatic 
knockouts are provided which act at the 
extreme traverse of saddle, column and 
spindle. 

Special equipment such as circular, 
swiveling or auxiliary tables, threading 
attachment, etc., can be furnished to or- 
der. These machines are built in a va- 
riety of sizes, with spindles from 3 to 5 




















BorING, MILLING, DRILLING AND TAPPING MACHINE 


umn where it is out of the way of chips 
and dirt. The column is adjustable along 
the bed by hand or power. Reversible 
feeds are provided for milling, also rapid 
power traverse for setting. 

The column base is provided with a 
groove on the side for accurately locat- 
ing the floor plate. The floor plate is 
planed top and bottom and is regularly 
provided with longitudinal T-slots. It 
can be made any desired size. 

The outboard bearing is regularly 
made with the same vertical and horizon- 
tal traverses as the main column. It is 
provided with concentric handwheels con- 
trolling movements of the column and 
the head. 

The spindle is of hammered, high-car- 
bon crucible steel running in phosphor- 
bronze boxes with provision for taking 
up wear. It is driven by two spline keys 
and can be furnished any desired length. 
By means of the concentric screw feed 
its full traverse is obtained without re- 
setting, regardless of length. Graduated 
scales are provided with verniers read- 
ing to thousandths of an inch. 

Friction clutches provide an element of 
safety when properly adjusted and pre- 
vent the mechanism from being dam- 
aged. Not more than one feed or speed 


in. in diameter, advancing by increments 
of % in. Twelve spindle speeds and 16 
drilling, boring and milling feeds are 
provided. 








Improved Cap and Pump 
for Gasolene Torch 


The halftone shows an improved gaso- 
line torch recently developed by the 
Turner Brass Works, Sycamore, IIl., the 
important change consisting of an im- 
proved pump cap and former. 

















DOUBLE-JET GASOLINE TORCH 
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The cap is now made long enough to 
enable the plunger to be drawn up into 
it. The cap can then be screwed on and 
the plunger forced down into the cylinder 
without any trouble. 





Motor Driven Hacksaw 

The halftone shows a motor-driven 
hacksaw recently developed by the W. 
Robertson Machine and Foundry Co., 
Buffalo, N. Y. 

In general the machine is similar to 

that described on page 205, with the mo- 
tor-drive feature added. 
_ The motor speed is reduced by a 
countershaft supported on the bracket to 
which the motor is attached. The motor 
furnished is direct current 110 or 220 
volts, or alternating current 1, 2 and 3 
phase in 110 and 220 volts. 

The frame accommodates 18-in. blades 
and has a capacity for cutting 6-in. 
angles at 45 deg. It can be taken down 
to accommodate 10-in. blades. 
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Large Roller Bearings 


The Standard Roller Bearing Co., Phil- 
adelphia, Penn., recently made some large 
bearings on order for a hydro-electric in- 
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Stallation, the construction of which is 
shown in Fig. 1. 

The roller cage is 62'4 in. in diameter 
and is cast from bronze with 40 radial 
cored slots in it. These slots are bored 
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MOTOR-DRIVEN HACKSAW 





> . 
: me Es ra = " EN 
‘OE Ew xii) ee 
4 s é 


< = 


ee 


ei 


Fic. 2. BORING OUT A LARGE BRONZE ROLLER-BEARING CAGE 


& 


@» 
4 


LAle 


> |) | | 


ox 


eS 
lel 


———————e 








Fic. 3. TuRNING LARGE CONCAVE LEVELING WASHER 
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DETAILS OF A LARGE HyYDRO-ELECTRIC BEARING 


| 1) 
Concave Levelin ie 
Washer 
<p 
—~, — | 
7 
and reamed on a Binsse boring mill, as 


shown in Fig. 2. An index plate with 
properly spaced holes in its rim is used 
under the cage to be bored, and the locat- 
ing is done by means of a pin and 
bracket. 

The holes or slots bored in these cages 
are 2'4 in, in diameter, and the 40 slots 
hold 260 rollers, the slots holding six 
and seven rollers alternately, so as to 
break the bearing lines. 

The bearing and leveling washers are 
finished on a large Bullard boring mill, 
which is shown in Fig. 3, turning the out- 
side bevel of a concave leveling washer 
85 in. in diameter. When finishing the 
concave center of this washer, the cam 
slot A is used to give the proper curva- 
ture to the cut, a roller on the upper end 
of the tool slide fitting the slot and guid- 
ing the tool. 








In grinding copper on a carberundum 
wheel, the copper is very apt to clog. By 
rubbing on tallow this is avoided, and it 
does not impede the cutting action of the 
wheel. 
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New PuBLIcATIONS 


THE NEW INDUSTRIAL DAY. By Wil- 
liam C. Redfieid. Two hundred and 
thirteen 5x7%-in. pages. No illus- 
trations. prtoe, F1e The Century 
Co., New York, N. Y. 


It is a source of regret that engineers 
and manufacturers pay so little attention 
to the social and economic effects of in- 
dustry. But there is a bright gleam of 
comfort in the knowledge that this atti- 
tude is beginning to change, and that 
here and there are men who are keenly 
alive to what is styled broadly, the pres- 
ent-day social problem. Congressman 
Redfield stands in the forefront of such 
men. This volume, “a book for men 
who employ men,” is far-seeing, sane, 
human and just in its treatment of in- 
dustrial problems and in the view of the 
future. 

Its subtitle states that it is a book for 
men who employ men, but it is more 
than that. It is a book for everyone in 
industry and for everyone else who 
wishes to do his part in solving the great 
social problem before us. The dedica- 
tion of the book shows this, “To those 
friends at hammer, machine and vise 
with whom it was my privilege to be long 
associated, whose loyalty has endured 
through years and whose confidence has 
always been an inspiration.” 

In the opening chapter, “Wealth and 
Waste,” a picture is drawn of the fight 
the American people have waged with 
the rigors and rude forces of a wild, un- 
conquered continent. The tremendous ex- 
tent of the natural resources which 
seemed, and in fact were limitless to the 
early settlers, naturally bred wasteful- 
ness. This spirit was passed down as a 
part of the heritage of succeeding gen- 
erations, until today we realize that our 
vast resources are limited and that we 
must turn at once from wastefulness to 
conservation. This conservation must be 
applied to much more than material re- 
sources. It must be applied to our men 
and our women. We read: 

Much of the waste and the loss, both 
of natural resources and of life are the 
price we have had to pay for progress, 
and our power, our comforts, our effi- 
ciency, all that make up the material 
side of our national life, are the results 
that we have bought at this price. The 
paying of this price was undoubtedly 
largely inevitable as a part of the cost 
of the nation’s growth. But now that 
we have, so to speak, found ourselves, 
need this price be longer paid? May 
we not have a siill more prosperous and 
happy America based upon an energy 
which shall be no longer reckless in its 
expenditure of resources or life? 

For there is room all about us for the 
use of effort of hand and brain in saving 
of waste and in producing at a less fear- 
ful cost than we have hitherto paid. We 
must stop the losses from the waste of 
human labor, waste from fatigue and 
waste through preventable illness and 
deaths. 
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For whether we look with the eyes of 
the altruist or of the economist, we shall 
see, if our vision is clear, that the great- 
est value in America lies in our men and 
our women. 


One reason for the waste that is thus 
condemned has been the “rule-of-thumb,” 
which has prevailed in so many of our 
factories. In the past our industrial 
growth has been so splendid, the vic- 
tories of our manufacturers at home and 
abroad so brilliant, inventive skill so 
astonishing, courage so matchless, that 
we have excelled in the industrial race. 
But the time has passed when these 
things will be sufficient. Scientific knowl- 
edge must take the place of the “rule-of 
thumb.” Such is the drift of the second 
chapter, in which we read: 

The new scientific spirit in manage- 
ment cries out in protest. It would 
throw a keen light of ascertained facts 
into every dark cornér of industry, and 
first of all into the manager's office. He 
may be right in his views or he may be 
wrong, but modern methods of manag- 
ing say to him, “Find out whether you 
are right or wrong, abandon prejudice, 
tradition, custom, habit; stand, as it 
were, outside of yourself, and look at 
yourself coldly, calmly, clearly, to see 
whether you are what you think you are 
or not.” In this, at least, no one will 
quarrel with the advocates of efficiency 
save those who object to this keen self- 
analysis. 

The third chapter has for its title a 
quotation which stands for the narrow- 
ness of the American attitude toward 
foreign trade. It is “What Have We Gort 
to Do with Abroad?” Here Congress- 
man Redfield shows how vitally the in- 
terests of American industry and Amer- 
ican prosperity are tied up with foreign 
markets. It is the strongest kind of a 
plea | for the intelligent upbuilding of 
foreign trade. 

The extent and strength of the grip 
of Gérmany and Great Britain on foreign 
markets is clearly. set forth, and it is 
boldly stated that in spite of these there 
is now the “big three’ in foreign trade, 
composed of Great Britain, Germany and 
the United States. Every live American 
manufacturer should heed this third 
chapter. 

The fourth and fifth chapters treat of 
costs and their causes. A single quota- 
tion will show the drift, which is that 


_high wages do not necessarily mean high 


costs, and in fact usually mean the re- 
verse. 


A steadily decreasing labor cost per 
unit of product is not inconsistent with, 
but on the contrary is normal to, a coin- 
cident advance in the rate of pay for 
the work when accompanied by carefu: 
study of methods and equipment, as 
previously suggested. Conversely, low- 
priced labor nearly always is costly per 
unit produced, and usually is inconsist- 
ent with good tools, equipment, and 
large and fine product, else such labor 
would not be low-priced. 
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Some of the abuses in methods of pay- 
ment are forcefully presented. Note the 
condemnation in the following, mildly 
phrased though it is: 

I have touched but mildly upon the 
abuse of the piecework system, but I 
know one factory where the rate was 
cut five times, lest the men earn too 
much, 

The mutual advantages to both em- 
ployer and employee when pleasant and 
just working conditions are established 
are shown in Chapter 6, which is entitled 
“Half Way on the Industrial Road.” 
Numerous illustrative incidents show 
what has come to pass in some industrial 
plants where an enlightened policy has 
been followed. Three incidents tell of 
the offer of loans from employees to the 
heads of manufacturing concerns who 
were sorely troubled over financial mat- 
ters during the hard times of 1903 and 
the panic of 1907. Who can read this 
without a stirring of the heart? 

A factory manager was facing a finan- 
cial storm. His banks had declined 
further accommodation and were de- 
manding payment. Funds due could not 
be collected. As the day closed he could 
see no way out of his troubles, and as 
the whistle blew shut his books with a 
saddened heart. 

There was a knock at the door; open- 
ingsit he found a committee from his 
workmen who said the men wanted to 
see him in the factory yard. He and 
his men had. been friends through many 
years and it was the thought of what 
might. happen to them that was now one 
of his serious troubles. He could not 
beHeve they meant to make demands 
upon him at this crisis. He went with 
the. committee to the steps where he 
could.see the men, waiting with thetr 
dinner.pails to go home and then one of 
the, committee said to him something 
like this: 

‘Colonel, we know times are hard and 
orders scarce. We hear that money is 
pretty hard to get, and we just want to 
say that a lot of us have worked here 
with you for many years and we have 
saved some money. It is in the savings 
bank, and we are here to tell you that 
it is at your disposal, if it will help you 
through this squeeze. 

And the strong man bowed to tears, 
scarcely able to speak his thanks, went 
back to his office glad im*the thought 
that the greatest thing in his industrial 
life had come to him, and ready for any 
sacrifice and effort. 


Yet many manufacturers today are ig- 
norant of the mighty power that a happy 
working force can bring to their support. 

The next chapter, “The Rise in Human 
Values,” strikingly conirasts the labor of 
the Far East with the labor of America. 
Human values in this country have risen 
and are rising. We are beginning to pro- 
tect our working people from accident, 
from sickness due to employment; are 
beginning to furnish the best of sanitary 
workrooms and to take up industrial edu- 
cation in a constructive manner. All 
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these point to a still keener recognition 
of the value of the men and women of 
our country, for they are Our grea‘est 
national resource. Some of the sanest 
words on vocational education that the 
reviewer has ever seen are these: 


Let us look further, briefly, at this 
subject called vocational education to 
see what it means to the family, the 
factory and the public. It does not mean 
what is called manual training or teach- 
ing a little facility in some sort of work 
to a boy or girl. It is much more 
thorough than that. Many of our boys 
at fourteen are coming toward the point 
where self-support will soon be neces- 
sary, but they do not know what to do 
nor have they been fitted to do anything. 

The world to them is a good deal of 
a haphazard chance. There seems no spe- 
cial place for them in it. They do know 
how to use either brains or hands to 
help themselves. They eagerly enter a 
school which offers them a year of pre- 
paratory study, looking toward their 
taking a man’s place in the industrial 
world; which follows that year by an- 
other in which they work half the time 
for wages in a regular factory and con- 
tinue to study the other half of the time 
in school, with an opportunity for vaca- 
tion work at pay if they wish it; and 
crowns this with a third year similarly 
divided but advanced; and at last turns 
them out mechanics trained in some defi- 
nite industrial work, knowing the why 
and wherefore of it and equipped to take 
a man's place in the battle of life. 

The boy’s parents gladly see their son 
trained because he becomes an 
earner even while his education still 
progresses, and when his training is 
done is far better able to care for him- 
self or for them than he would be with- 
out it. The boy thus equipped in mind 
and hand is a better citizen, a more pro- 
ductive industrial element, and a 
stronger man, 


thus 


Chapter 7, “The Scientific Spirit in 
Management,” emphasises the need of a 
science of management in these words: 

And yet, if a science ever were needed, 
meaning definite principles based on ex- 
act knowledge of facts, it is in this 
very matter. 

The final chapter, which is given the 
seme title as the book itself, gives a vis- 
io. as to what some of the new indus- 
trial conditions may be. These condi- 
tions will be based upon simple justice. 
This will do away with struggles between 
capital and labor and between employer 
and employee, and will bring in an era 
of conservation; conservation of the 
lives and strength of our men and wo- 
men, and the setting up of surroundings 
that will make them happy. But the 
author wisely warns against haste: 

It is not my thought to advocate any 
sudden or radical change in method or 
action. I believe in evolution, slow, 
steady, patient, progressive, not in revo- 
lution, which turns things quickly up- 
side down. This is a case for the appli- 
cation of the Scripture phrase: “Come, let 
us reason together.” More than any- 
thing else T dread, in what should be 
a sober, serious weighing of facts and 
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search for truth, the entrance of im- 
patience or of prejudice, those twin ene- 
mies of calm judgment. 


HYGIENE FOR THE WORKER. By 
William H. Tolman and Adelaide 
Wood Guthrie. Two hundred and 
twenty-five 4%x7%-in. pages. Nu- 
merous illustrations. Indexed. Price, 
50c. American Book Co., New York, 
Cincinnati and Chicago. 


This book is the second volume of a 
two-book elementary series designed to 
teach every-day hygiene to boys and girls 
from 13 to 18 years of age, thus aiding 
in their training for the life of a worker. 
It is further intended for special classes 
desiring to pass examinations for labor 
certificates and for use in vocational, in- 
dustrial and manual-training schools. In 
its preparation, access has been had to 
the models, reports and records of the 
American Museum of Safety, and the col- 
lection of exhibits of the International 
Exposition of Hygiene, held at Dresden, 
in 1911. 

It is not based upon the assumption 
that a knowledge of anatomy is necessary 
to understand personal hygiene, but that 
it is necessary to consider the ever-recur- 
ring acts and affairs of daily life with 
reference to good health and the cultiva- 
tion of correct habits. Thus the sub- 
jects taken up by the various chapters 
deal with the every-day life of the work- 
er, as shown by these headings: Apply- 
ing for a Position; Preparing for the 
Day’s Work; Good Habits for the 
Worker; Suitable Clothing; Food and 
Drink; Alcohol and Tobacco; the Noon 
Hygiene of the Workroom; 
Fatigue; After Hours; Holidays and Out- 
ings; Choice of an Occupation; Occupa- 
tional Dangers; Accidents; Occupational 
Dangers; Poisons and Fumes; Fire; 
First Aid to the Injured; What the 
Worker has a Right to Expect; Seasonal 
Hygiene; Tuberculosis. An appendix 
gives a brief summary of the compulsory- 
education laws of the State of New York. 

This little book has been prepared 
with a very earnest purpose and can well 
be carefully studied by young people 
who are, about to start working and by 
many who are already at work. 


HOW TO READ A DRAWING. By Vin- 
cent C. Getty. Sixty-four 6x9%-in. 
pages; 61 illustrations. No index. 
Price, $1 net. J. B. Lippincott Co., 
Philadelphia, Penn. 


REVIEWED BY ARTHUR L. ORMAY 


It is difficult to justify the publication 
of this volume, not for the reason that 
the fieid is already overloaded, but from 
the fact that the subject is handled in a 
totally immature manner. The treatment 
of the subject in general is disjointed 
and illogical, and while it is unpleasant 
to condemn harshly a work that was 
probably inspired to serve a useful pur- 
pose there is not even a single chapter 
on which the reviewer can base favorable 
comment. 

Brevity may be a virtue, but essen- 
tials must not be sacrificed in order to 
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accomplish it. Chapter 2, under the 
title of “Views Needed,” does not even 
enumerate the commonly used views in 
projection drawing. It is hard to under- 
stand how the author expects any stu- 
dent to become proficient in reading 
drawings from one “side elevation” and 
one “section” given as examples. The 
superficial way in which the book has 
been written is typically illustrated by 
the chapter on “Mechanical Drawing,” 
which consists of four pages. 

Some parts of the book border on the 
absurd. For instance, the following state- 
ment appears at the conclusion of Chap- 
ter 6, comprising three pages of text and 
nine illustrations: “All the main prin- 
ciples of structural drawing have been 
explained, and all that is required now 
by the student is experience in order to 
become proficient.” 

This book is the best sort of ammuni- 
tion to be fired at those who maintain 
that the reading of drawings requires 
practically no study.” According to its 
author this requires: “Less study than 
almost any other branch of useful 
knowledge.” Such an impression is de- 
plorably erroneous. Really proficient read- 
ing of the various classes of drawings 
comes not only from careful study, but 
requires a knowledge of descriptive 
geometry, a science which the author 
of the book under review seems to over- 
look. 

In addition, the author is careless in 
his English and guilty of an irritating 
repetition of certain phrases. The il- 
lustrations show: poor execution and are 
not well arranged. 





Catalogs Wanted in Russia 


A Russian firm building special ma- 
chinery is completing a new factory 
building and desires a file of catulogs of 
American machinery firms. These are for 
reference purposes, and will be carefully 
arranged and kept by the engineering de- 
partment. 

Catalogs are desired of all kinds of 
machinery that might be used in Russia 
in addition to machine tools and small 
tools. 





The firm’s address is: J. M, Aivaz Co., 
4 Volchovskoy Per, St. Petersburg, 
Russia. 
PERSONAL 


E. E. Slick recently resigned his posi- 
tion as chief engineer of the Carnegic 
Steel Co. in order to become general 
manager of the Cambria Steel Co. 

Cyril J. Atkinson, we!l known in con- 
nection with the gas producer develop- 
ment, has severed his connection with 
the Dornfeld-Kunert Co., Watertown, 
Wis., and has joined the gas producer 
department of Fairbanks, Morse & Co. 












Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 








MetTAL WorkKING 
NEW ENGLAND STATES 


rebuilding his ma- 
Maine, recently 


Hanson is 
chine shop at Garland, 
destroyed by re. 

Samuel Tibbits is building a machine 
shop and a boat factory at New Harbor, 
Maine. 

The Bureka Vending Machine Co. con- 
templates the construction of a plant at 
Burlington, Vt. 

The Raymond Engineering Co. is pre- 
paring to install machinery in the Har- 
riman mill on Tower St., Hudson, Mass., 
for the manufacture of automobiles, mo- 
tors, etc. H. M. Warner is supt. 

The Skinner Chuck Co., New Britain, 
has purchased the planer chuck depart- 


H. H. 


ment of the Frances Reed Co., at Wor- 
cester, Mass., and will move its stock 
and patterns to that plant. 

The Worcester Pressed Steel Co. has 
awarded the contract for the construc- 
tion of a boiler house at its plant in 


Worcester, Mass. 

The Critchley Machine Screw Co., Wor- 
cester, Mass., has purchased the stock 
and machinery of the Reed & Curtis Ma- 
chine Screw Co., 108 Gold St., and will 
operate the same in the present quar- 
ters as its own plant is running to full 
capacity. 

The L. W. Pond & Foundry 
Co., Madison St., Worcester, Mass., has 
awarded a contract for the construction 
of an addition to its factory. The new 
building will be of brick, steel and ce- 
ment, two stories, 100x150 ft. 

The Wyman & Gordon Co., Worcester, 
Mass., manufacturer of drop forges and 
specialties, has purchased the plant of 
the International Power Co., at South- 
gate and Armory Sts., as a site for ex- 
tensions to its plant. 

The Critchley Machine Screw Co., Wor- 
cester, Mass., has purchased the stock 
and machinery of the Reed & Curtis Ma- 
chine Screw Co., Worcester, and will op- 
erate the plant. James Verner Critchley 
is pres. 

John L. Snyder, Newport, R. L, is 
building a fireproef garage on Third St. 


Machine 


The, structure will be built of cement 
blecks’ with a cement floor and steel 
roof 

The Goodwin & Sherman Motor Car 


Co. is erecting a new salesroom and ser- 
vice station, at Providence, R. I. The 
building will be of cement blocks and 
mill construction, 50x92 ft. 

The American Silver Co., Bristol, Conn., 
is negotiating the purchase of additional 
land to the south ané east of its plant, 
for extensions. 
has 


The Risdon Tool & Machine Co. 
awarded the contract for the construc- 
tion of a new factory on Andrews Ave., 
Naugatuck, Conn. F. Alton Clark is 
arch. 

The Skinner Clutch Co., New Britain, 


Conn., has purchased the plane chuck de- 
partment of the Francis Reed Co., manu- 
facturer of drilling machines and chucks, 
Hammond St., Worcester, Mass., and will 
remove it to New Britain. 


The Stanley Rule & Level Co., New 
Britain, Conn., owner of the factory of 
the George E. Wood Tool Co., destroyed 
by fire, Nov. 12, will rebuild. 


The American Brass Co. has completed 
plans for the construction of a tube mill 
at the Benedict and Burnham plant on 
South Main St., Waterbury, Conn. The 
building will be of brick and steel, 199x 
224 ft., one story. James R. Coe is engr. 


ATLANTIC STATES 


Co., Black Rock, 
erection of an 
Niagara St. It 
120x150 ft., of 
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The Sterling 

N. Y., contemplates the 

addition to its plant on 

will be one story high, 
brick. 
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William Boilerman, 448 Niagara St., 
Buffalo, N. Y., has had plans completed 
for a two-story brick factory to be 
erected at its plant, for the manufacture 
of water heaters. 


The. Atlas Steel Co., 
has awarded contract. for 


Dunkirk, N. Y., 
the construc- 


tion of two additional buildings at its 
plant. Each shop will be 60x100 ft. 
The Niagara Motor & Mfg. Co., Inc., 


Dunkirk, N. Y., successor to the Niagara 
Gasoline Motor Co., of Buffalo, will erect 
a factory building, 105x200 ft., concrete 
and steel construction, on a four-acre 
site at the Lake Shore R.R. 


The Remington Typewriter Co., Tlion, 
N. Y., is contemplating the erection of 
an addition to its plant. 


The Arrow Motor Car Co., Long Island 
City, LL L, N. Y., has filed plans for a 
four-story factory, 200x205 ft., with an 
extension 54x51 ft., on Freeman Ave., be- 


tween Fifth and Sixth Aves. The esti- 
mated cost is $300,000. 
Herbert S. Connell, 250 West 76th St., 


New York, N. Y., has awarded a contract 
for the construction of a two-story gar- 
age at Belle Terre, L. L, N. Y. 


3ids have been received by Goldwin, 


Starrett & Van Vleck, archs., 45 Union 
Square, New York, N. Y., for the con- 


struction of a five-story factory, 70x195x 
75 ft., for the Ford Motor Car Co., Jack- 
son Ave., Long Island City. 


The Firestone Tire & Rubber Co., 1871 
Broadway, New York, N. Y., has awarded 
a contract for the construction of a four- 
story garage, 150x100 ft. 


A. C. Wicks, 412 East 102d St., 
York, N. Y., has had plans prepared for 
the construction of a two-story garage, 
100x25 ft. The estimated cost is $8000. 


The American Telephone Fire Alarm 
Co., Ine., Rochester, N. Y., recently in- 
corporated with a capitalization of $5.,- 
000,000, will build a plant for the manu- 
facture of fire-alarm, telephone and tele- 
graph apparatus. W. S. Harring and 
F. H. Smith are among the incorporators. 


The Merchant Tron Mill, Rome, 
two additional build- 


Rome 
N. is erecting 
ings to its plant. 


Plans have been completed by _ the 
General Electric Co., Schenectady, N. Y., 
for a repair shop and storage building 
102x203 ft., one story high, which it will 


add to its plant. The estimated cost is 
$56,000. 
The M. E. Blasier Mfg. Co., Columbia 


St., Utica, N. Y., manufacturer of press- 
ing machines, hardware attachments, 
wind shields for automobiles, etc., has 
incorporated under new firm name of the 
Blasier-Sanborn Mfg. Co., with capital 
of $350,000, and plans are being prepared 


for an addition to its present plant at 
an estimated cost of $10,000. Noted 
Oct. 31 

Louis P. Croce, Asbury Park, N. J., 


operating a commercial garage and ma- 
chine shop, has organized the Croce 
Automobile Co., with a capital of $250,- 
000, to manufacture automobile trucks 
of special design. The company will ac- 
quire a two-story brick and steel fac- 
tory now in course of erection on First 
St., and equip with necessary machinery. 


Bids are now_being received by the 
Central R.R. of New Jersey, 143 Liberty 
St.. New York, N. Y., for the construc- 
tion of a one-story roundhouse at Cran- 


ford, N. J. Joseph O. Osgood is City 
Engr. 
Thomas W. Wills, 116 Orange Ave., 


Irvington, N. J., has awarded a contract 
for the erection of a commercial garage, 
Sash ft., at 358 Belleville Ave., Newark. 


The Central R.R. of New Jersey, 143 
Liberty St.. New York, N. Y., is consid- 
ering plans for the construction of a one- 
story roundhouse in Jersey City. Joseph 
OQ. Osgood is Ch. Engr 
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Schantz & Eckert, Perth Amboy, N. J., 
will build a new steel machine shop 
and foundry building, 35x85 ft., at 278 
Front St. A permit for the structure 


has been issued. 


The Newark Second Hand Machinery 
Co., Newark, N. J., has purchased a plot 


measuring 95x103 ft.. on which it will 
rg a four-story brick and stone fac- 
ory. 


The Edison Storage Battery Co., -West 
Orange, N. J., will erect two new L- 
shaped additions to its plant on Lake- 
side Ave. The new structures will be 
four and six stories high, respectively, 
and are estimated to cost $150,000. 


The South River Garage Co., South 
River, N. J., has commenced the erection 
of a commercial garage on George St., 
near Reid St. 


Wesley Gibbs, Trenton, N. J., has ac- 
guired property adjoining the White City 
Hotel, and will build a commercial gar- 
age and repair plant. 


The Standard Tinplate Co., Canonsburg, 
Penn., has awarded a contract for the 
construction of four additional bays to 
its hot mill dept. 


The Elliott-Fish Typewriting Co., Har- 
risburg, Penn., has started construction 
ay new factory, 250x60 ft., four stories 

gh. 


The Eagan-Rogers Steel & Tron Co., 
Crum Lynne, Penn., has awarded a con- 
tract for a one-story foundry, 200x990 ft. 
The estimated cost is $50,000. Bradley 
Stoughton, 105 Broadway, New York, N. 
Y., is engr.-in-charge. 


Finnery & Kobler, Taney and Parish 
Sts., Philadelphia, Penn., has awarded a 
contract for the construction of a one- 
story double garage, 120x80 ft. The es- 
timated cost is $8000. 


Berger Bros., manufacturers of metals, 
Philadelphia, Penn., are receiving bids 
for the construction of a five-story fac- 
tory, 65x31 ft., at Arch and Broad Sts. 


Thomas Hanna, Arch., Keenan Bldg., 
Pittsburgh, Penn., has revised plans for 
the $50.000 automobile garage to be 
erected in Highland Ave. for illiam R. 
Laird. Noted Nov. 7. 


Bids are asked as follows by the Pay- 
master-General, U. S. . Chief of the 
Bureau of Supplies and Accounts, Navy 
Dept., Washington, D. C., until 10 a.m., 

ec. 10: 

Schedule 4984, for delivery at Brook- 
lyn Navy Yard, Class 71, 160 pneumatic 
scaling hammers; Class 72, 95 pneumatic 
chipping hammers: Class 73, 30 pneu- 
matic riveting hammers: Class 74, 10 
pneumatic holders-on; Class 75, 87 pneu- 
matic nonreversible drilling machines; 
Class 76, 10 pneumatic reversible drill- 


ing machines: Class 77, 186 pneumatic 
corner drilling machines: Class 78, 3 
pneumatic wood-boring machines. 


Schedule 4985, for delivery at Norfolk 
Navy Yard, 12 coal-hoisting buckets, 
side-latch, capacity 1120 each, for U. S. 8S. 
“Orion” and “Jason.” 

Schedule 4996, Class 131, for delivery 
at Newport Torpedo Station, 1 Universal 
grinding machine. 

Schedule 4997, Class 141, for delivery 
at Boston Navy Yard, one geared head 
engine lathe, 18 in. by 8 ft., for U. S. S. 
“New Jersey.” 

Schedule 4980, Class 51, for delivery at 
Newport Torpedo Station, one open-type 
combined feed-water heater and meter, 
750 horsepower. 

Until 10 a.m., Dee. 17, Schedule 4973, 
Classes 31 to 78, large quantities of steel 
bars, plates and shapes, for delivery at 
the various navy yards. 

Schedule 4975, Classes 91 and 92, steel 
floor plates and boiler plates, for de- 
livery at Puget Sound and Mare Island 
Navy Yards. 

Schedule 4977, Classes 99 to 104, large 
quantities of steel or iron pipe and fit- 
ines, for the various navy yards. 

Schedule 4978, Class 111-2, 90 tons, 70- 
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lb. steel tee rails, with angle splice bars, 
switches, frogs, guard rails, bolts. and 
track spikes, Classes 113 to 120, cast- 
iron and galvanized-iron pipe and fit- 
tings, hydrants and valves. 


SOUTHERN STATES 


The Independent Scale Co., Asheville, 
N. C., has incorporated with $65,000 capi- 
tal stock and will manufacture automatic 
comparing, scales. James P. Sawyer is 
pres., H. W. Plummer is vice-pres., L. H. 
Jones is secy. and treas. 


The Denmark Machine Works Co., Den- 
mark, N. C., was recently incorporated 
with $20,000 capital, and will erect a two- 
story building, 40x80 ft. It will have a 
wood frame, with iron siding and felt 
roof. W. J. Platt, Aiken, S. CG, is pres. 


The Universal Plow Co. has taken 
over the Plow Co. of Red Springs, N. C., 
and has secured a site at Florence, S. C., 
upon which a plant will be erected. 


The Texas & Pacific R.R. Co. has pur- 
chased a site at New Orleans, La., upon 
which it will construct terminal facilities 
at an approximate cost of $3,000,000. 


The Sanford-Day Iron Works, Knox- 
ville, Tenn., has purchased a site of 33 
acres near the plant of the Empire Mar- 
ble Co., west of the city, and will erect 
an iron foundry. 


The Louisville & Nashville R.R. Co., 
Louisville, Ky., will build and equip car 
shops at Irvine, Ky., and possibly at 
Winchester, Ky. 

Cc. H. Berryman, Lexington, Ky., plans 
to erect a large garage with a complete 
repair shop in connection, which will be 
in charge of O. R. Hukle, of the 
city. 

Cc. M. Marshall & Co., Lexington, Ky.., 
are preparing to build and equip in that 
city a service garage, with machine tools 
for automobile service and repair. 


Special machinery will be required for 
a factory for the manufacture of a port- 
able derrick, under consideration by 
Thomas F. Moore, Winchester, Ky. 


WEST 


The Wellman Bronze Co., Cleveland, 
Chio, brass founder, has let contracts 
for new additions to its present plant. 

The White Automobile Co., Cleveland, 
Ohic, has awarded the contract for the 
construction of a 160x240-ft. one-story 
brick and steel machine shop. The es- 
timated cost is $40,000. 


The Otis Steel Co., Ltd. Cleveland, 
Ohio, has purchased 200 acres in the 
upper valley of the Cuyahoga River, as 
a site for a large steel plant. Estimated 
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cost, $10,000,000. George Bartol is pres. 
and treas. 

The Nickel Plate Elevator Co., Cleve- 
land, Ohio, will erect a new factory on 
Grant Ave. S. E., Cleveland. 

The K. & W. Ignition Co., Cleveland, 
Ohio, magneto maker, will add a new 


department to its plant to be 75x75 ft. 


The tool shup of the New York, Chi- 
cago & St. Louis Ry., at the foot of Fill- 
more Ave. S. W., Cleveland, Ohio, has 
been destroyed by fire. Loss, $5000. 


The Acme Iron Foundry Co., Cleveland, 
Ohio, has raised its capital to $150,000. 
New foundry equipment will be installed. 

The Guide Motor Lamp Co., Cleveland, 
Ohio, has awarded contracts for the erec- 
tion of a two-story, 60x130-ft. brick and 
steel machine shop, at West 114th St. and 


Madison Ave. N. W. It will cost $17,000. 
Charles W. Behlen & Son, Vine and 
Mercer Sts., Cincinnati, Ohio, will erect 
a one-story garage, 47x150 ft., to cost 
$15,000. 
The Kelly Motor Truck Co., Spring- 
field, Qhio, has let the contract for the 


construction of the proposed addition to 
its factory. 


The Toledo Motor Truck Co., 
Ohio, is constructing a 54x236 ft., 
story structural steel building. 


The Crawford & McCrimmon Foundry 
& Machine Co., Brazil, Ind., has purchased 
a 12-acre site on which to erect an entire 
new building, work to commence in the 
early spring. Bids will be received as 
soon as plans are completed. Cc. : 
Crawford is pres. 

The E. F. Giberson Stove Co., Bedford, 
Ind., will erect an addition, one-story, 
60x224 ft. 


Toledo, 


one- 


The Graver Tank Works, East Chicago, 





same ~- 
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Ind., will erect a factory, to cost $20,000. 
The building will be two stories, 60x180 


ft., of brick. 


The Federal Motor Co., Indianapolis, 
Ind., has placed the contract for the con- 
struction of a one-story addition to its 
factory building. The new structure will 
cover 50,000 sq.ft. 


Fire, Nov. 18, destroyed the erecting 
plant of the American Car & Foundry Co., 
Terre Haute, Ind. Loss, $100,000. 


The Chalmers Motor Car Co., Detroit, 
Mich., has awarded contracts for the con- 
struction of an addition to its plant. 

The Studebaker Corporation, Detroit, 


Mich., is making preparations to rebuild 
its forge shops at Clark St. 


The Cadillac Motor Car Co., Detroit, 
Mich., has secured a building permit for 


the erection of a $29,000 addition to its 
present plant. 
The Jackson Motor Car Co., Jackson, 


Mich., is considering the construction of 
a branch factory, to cost approximately 
$200,000. 


Charles Fettig, 130 South Franklin St., 


Grand Rapids, Mich., will erect a black- 
smith and carriage shop, two-story and 
basement, 60x73 ft 

The Bolton Automobile Co. Grand 
Rapids, Mich., will erect a garage and 
automobile salesrooms to cost $20,000. 
The building will be two-story and 
basement, 60x120 ft. 


Fire damaged the Nezerg Auto Works, 
ne., 2439 South Michigan Ave., Chicago, 
ll. Loss, $15,000. 


Hubbard, Spencer & Bartlett, whole- 
sale and retail hardware merchants, Chi- 
cago, Lil, will build a 50x100-ft. auto 
truck garage at 303 East Erie St. 

G. Winegar is building a one-story 
garage, 75x125 ft., at 5651 West Madison 
St., Chicago, Il. 


Emil Poeppel, 3433 Leavitt St., Chicago, 
Tll., will erect a one-story machine shop, 
25x75 ft. 

Paul Hanke, 3545 West North Ave., 
Chicago, Ill, will erect a garage. T. N. 
tell, 1820 South Spalding Ave., Chicago, 
is arch. 


The Elgin, Joliet & Eastern Ry. Co.. 
East Joliet, IL, has *tarted work on its 
proposed locomotive repair plant at East 
Joliet. 

Charles F. Hurburgh, 
will erect a garage and store buildings. 

Schmidt & Kreuser, Appleton, Wis., 
are erecting a garage, to cost 310,000, 


I 
I 


Galesburg, TI1., 


The Lyon Metallic Mfg. Co., Montgom- 
ery, Tll., will erect a factory, one story, 
100x200 ft. Gaut & Chase, 122 South 
Michigan Ave., Chicago, IIL, are archs. 


The Foete Concrete Machine Co., North 


Chicago, Ill., will erect a machine shop, 
one story, 75x200 ft. C. Webster, 308 
Cutting Blidg., Joliet, Tll., is arch. 


Nepie & Tyk, Oak Park, TIl., are award- 


ing contracts for the erection of a one- 
story garage, 50x100 ft. Estimated cost, 
$9500. 


WEST OF THE MISSISSIPPI 


Blake & Wagner, Ackley, Iowa, have 


started work on their new garage. It 
will be 50x90 ft. and will cost about 
$10,000. 


The Buick Motor Car Co., Kansas City, 


Mo., contemplates the erection of a 
three-story addition to its garage. The 
estimated cost is $20,000. 

J. S. Kendall and W. O. Connor, Dal- 


las, Tex., have awarded the contract for 


the construction of a two-story garage, 
to cost about $15,000. 

The Continental Gin Co., Dallas, Tex., 
will erect a new foundry at its piant, 


to replace the one recently destroyed by 
fire. 

D. H. Bradley, Jr., 1700 Rampart St., 
El Paso, Tex., contemplates the erection 
of a two-story garage, 90x120 ft., of re- 
inforced concrete and steel, on Pionecr 
St. 


WESTERN STATES 
R.R. will build 


The Oregon Short Line 


a four-stall roundhouse at Blackfoot, 
Idaho. 
The Copper Queen Gold Mining Co., 


Stoddard, Ariz., will install a plant for 
treating the ore. ‘Louis Goldman is pres. 
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Schlessinger & Wallace, sash and door 
manufacturers, Ellensburg, Wash., will 
rebuild their machine shop, which was 
recently destroyed by fire. Roted Nov. 28 


Henry Linster, Bend, Ore., will erect 
a machine shop at Bend. It will be 60x 
100 ft. 

The Bell-Wildman Co., Portland, Ore., 


will erect a machine shop, 50x100 ft., on 
East 33d and Halsey Sts., Portland. The 
cost is $7000. 


The Brisco Consolidated Iron Co., 
Hanford, Calif., recently incorporated 
with a capital of $500,000, will erect a 
plant for the manufacture of gas and 
gasoline engines, pumps and electrical 
appliances. 


, The Blue Ribbon Mfg. Co., Hanford, 
Calif., recently incorporated with a capi- 
tal of $100,000, will erect a plant at Han- 
ford, for the manufacture of a patented 
pump. Lewis Bruce, David Murray and 
Ss. F. Peterson are interested. 


The Atchison, Topeka & Santa Fé Ry 
Co. will erect a wheel shop at San Ber- 


nardino, Calif.. to cost : “Ox > 

Theo} < approximatel)s 
The American Can Co. has had plans 

completed for the erection of a three- 


story factory building of reinforced con- 
crete, on 19th St., San Francisco, Calif 
The estimated cost is $30,000. 


CANADA 
The Fisher Machinery Co., Ltd., Han- 
over, Ont., recently incorporated with a 


capital of $500,000, will erect a foundry 
and machine shop. Wm. H. and Arthur 
W. Fisher, David and Jacob S. Knechtel 
and B. F. Ahrens are incorporators. 


The Campbell Steel & Iron Co., Ltd. 
Ottawa, Ont., will erect a factory on 
Carling Ave., to cost $40,000. New ma- 


chinery will be purchased. 


The Bateman-Wilkinson Co., Ltd., has 
been incorporated at Toronto, Ont., with 
an authorized capital of $500,000, and is 
considering plans for a plant to manu- 
facture agricultural machinery, railway 
and contractors’ supplies. / 


The Massey-Harris Co., Toronto, Ont., 
manufacturers of reapers and other agri- 
cultural machinery, has purchased a site 
at Edmonton, Alta., upon which it will 
erect an extensive plant as headquarters 
for northern Alberta. 


The Everett Motor Co., Detroit, Mich.. 
has secured a site of 10 acres at Wind- 
sor, Ont., and will erect a Canadian 
branch factory. 


The Presto Heater Co. will erect a fac- 


tory costing $50,000, at Edmonton, Alta. 
Bids will be asked shortly for a new 
smelter for the jranby Consolidated 


Mining & Smelting Co., Grand Forks, RB 
C., for its Hidden Creek Mine. Estimated 
cost, $1,500,000 


A site has been purchased at Winni- 
peg, Man., by the William Galloway Co., 
Waterloo, Iowa, manufacturers of ‘agri- 
cultural implements, and a plant will be 
erected in the spring. 





New INCORPORATIONS 


METAL WORKING 


_ The following companies have been 
incorporated to manufacture: 
_ Empire Radiator Co., Inec., Buffalo, N. 


.; automobile radiators. Capital, $1,000,- 
000. Incorporators; Edward Green, Wil- 
liam B. Wicks, Charles J. Ellis, Buffalo. 


Buffalo & Interurban Motor Delivery 
Co., Buffalo, N. Y.; automobiles and mo- 
tor trucks Capital, $125,000. Incor- 
porators: J. George Bermer, Wilbur R. 
sera ciaon. Clinton T. Horton, Buffalo, 


Steel Products Enameling Co., Inc.. 

Farmingdale, N. Y.; steel. Capital, $91,- 

000. Incorporators: W. B. Walsh, Brook- 

yn: W. E. Kelly, W. L. Glenn, New York 
Vv. 


Empire Railway Appliance Corpora- 
tion, Boro. Manhattan, N. Y.: railway ap- 
pliances. Capital, $500,000. Incorpor- 
ators: M. Mager, Middle Village: J. 


Rowan, J. F. Nugent, New York City. 


Harring-Ford Pick & Tool Co., Inc 
Boro. Manhattan, N. Y.:; tools, mechani- 
cal devices. Capital, $50,000. Incorpor- 
ators: I. Ross McCombe, Alice L Hart- 
ford, George S. Wing, 447 West 140th 
St.. New York. 

The Metals Reduction Co., Inc., Boro 
Manhattan, N. Y. Capital, $10,000. In- 
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corporators: Frank K, Barton, Manfred 
E. Bolte, Frederick H. Schauffler, 7 East 
42a St., New York. 


National Calculator Sales Co., Inc., 
Boro. Manhattan, N. Y.; calculating ma- 
chines. Capital, $50,000. Incorporators: 
H. W. Freeman, L. W. Seligmann, New 
York City; S. E. Ginsburg, Brooklyn. 


Fire Board & Pulp Products Drying 
Machine Corporation, Mineola, L. “ 
Capital, $100,000. Incorporators: J. H. 


Pease, F. T. Harbach, Harry Proctor, Coe, 
Hotel Imperial, New York. 


The Inter-State Metal Cornice Co., Jer- 
sey City, N. J.; metal work. Capital, 
$10,000. Incorporators: Iszac Nesseloritz, 
Hyman Eckstein, Ida Nesseloritz. 


Peerless Skylight & Ventilating Co., 
Newark, N. J.; manufacture ventilating 
device. Capital, $100,000. Incorporators: 
H. E. Thompson, H. G. Trautwein, Mrs. 
E. R. Trautwein, Newark, N. J. 


United States Can Co., Newark, N. J.; 
tin cans. Capital, $100,000. Incorpor- 
ators: H. Gerber, S. M. Kuilowski, J. 
De Poli, New York. 


McCaleb Adding Machine Co., Wilming- 
ton, Del; adding machines. Capital, 
$1,000,000. Incorporator: W. F. Mce- 
Caleb, San Antonio, Tex. 


Northway Motor Co., Cincinnati, Ohio; 
internal combustion engines, automo- 
biles. Capital, $600,000. Incorporators: 
Ralph E. Northing, William Pabodie, of 
Hartwell, Wesley Turste, E. B. Decke- 


bach, Cincinnati; F. B. Enslow, Hunt- 
ington. 
The Crane Spring Steel Fence Co., 


Cleveland, Ohio; wire fence, gates, win- 
dow screens. Capital, $25,000. Incor- 
orators: N. J. Crane, N. T. Forrest, H. 
K Peldon, M. P. Normile, C. 8S. 


The John Immel] & Sons Co., Columbus, 
Ohio: automobiles, carriages, wagons. 
Capital, $60,000. Incorporators: John 
Immel, Christian Immel, Frederick J. 
Immel, Robert F. Immel, Henry F. Immel. 


The J. Leukert Co., Columbus, Ohio; 
mortiser machines. Capital, $30,000. In- 
corporators: J. Leukert, K. Leukert, W. 
J. Leukert, C. M. Leukert, W. Y. Leukert. 


Fenton. 


The Dayton Equipment Co., Dayton, 
Ohio; all kinds of accessories and equip- 
ment for automobiles and other motor 


or self-propelled vehicles. Capital, $10,- 
000, Incorporators: Henry Stoddard, 
George L. Baker, Gilbert J. Loomis, Wel- 
lington C. Smith, Charles D. Heald. 


The Dayton Paper Bottle Co., Dayton, 
Ohio; machines for the making of paper 
bottles and other novelties. Capital, 
$75,000. Incorporators: Charles rist, 
William Giessman, E. C. Long, Jacob 
Detrick, W. W. Watkins. 


The Gem City Machine Co., 
Ohio; machinery, tools, dies. Capital, 
$25,000. Incorporators: Joseph E. Mc- 
Adams, Harry G. Noble, W. C. Smith, J. 
N. Van Deman, Edward F. Burkhart. 


The Scharf Gearless Motor Car Co., 
Richmond, Ohio. Capital, $5000. Incor- 
porators: George W. Worden, John E. 
Scharf, W. N. Siples, E. M. Payne, L. J. 
McCoy. 

The Rogers Mfg. Co., Toledo, Ohio; 
machinery, mechanical devices and ap- 
pliances. Capita’, $25,000. Incorpora- 

I 


Dayton, 


tors: Wal*er Rogers, C. V. Webb, F. 


J. Dalton, W. Webb, Elmer E. Davis. 

The Herrick Mfg. Co., Toledo, Ohio; 
manufacturing Herrick lacing hook. 
Capital, $30,000. Incorporators: F 4 


Herrick, E. Bunscomb Moore, J. M. Hilde- 
brand, Clarence B. Keener, 

The General Refrigeration Co., Youngs- 
town, Ohio; cooling machinery. Capital, 
$300,000. Incorporators: W. M. Park, 
G. J. Renner, Jr., G. Rudge, Jr. 

South Bend Motor Car Works, South 
Bend, Ind. Capital, $10,000. Incorpor- 
ators: John D. J. Farnemann, Alfred C. 
Mecklenburg, Hilton Hammond. 


Vacuum Ice Machine Co., South Bend, 
Tnd. Capital, $25,000. Incorporators: 
Herbert r Wills, George H. Alexander, 
William F, Eger, Albert J. Stahl, Belle 
Stahl. 


Chandler Engine Valve Co., Chicago, 
Tll.;: engines, valves. Capital, $60,000. 
Tnecorporators: G. A. Chritton, N. B. 
Dearborn, E. F. Hoskin. 

American Carbonator 
Chicago, Tll.: machinery. 
000. Incorporators: W. 
Ayer, Albert H. Meads. 

Commerce Lock & Steel Corporation, 


Corporation, 
Capital, $500,- 
Fogel, Leslie J. 
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Chicago, Ill.; metal articles. Capital, 
$150,000. Incorporators: T. ° otts, 
M. T. Healy, A. R. Gibson. 

Gumprice Motor Truck Co., Chicago, 


automobiles and automobile sup- 
lies. Capital, $1,000,000. Incorporators: 
Pr E. Rice, Jr., W. C. Haight, P. Corkell. 


Kottusch Patent Pulley Co., Chicago, 
Tll.; machinery and tools. Capital, $75,- 
000. Incorporators: E. Kottusch, &, 
Schmidt, W. J. S. Hyde. 


Perfection Linotyping Co., Chicago, I11.; 
linotype machines. Capital, $10,000. In- 
corporators: W. . Riordan, James J. 
Renney, Chas. L. Hoffman. 


Til. ; 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 


The Chalmer Sawmill, at Albion, Maine, 
was totally destroyed by fire, Nov. 22. 

The Bingham Lumber Co., recently in- 
corporated, will build a mill at Bing- 
ham, Maine. 


The American Shoe Finding Co. will 
build an addition to its plant at Bing- 
ham, Maine. 


The H. P. Hazard Co., Gardiner, Maine, 
manufacturer of shoes, contemplates ad- 
ditions to its plant to accommodate 400 
more employees. 

The plant of the Waterboro Box & 
Milling Co., Waterboro, Maine, was to- 
tally destroyed by fire, Nov. 22. Loss, 
$10,000. 

Fire, Nov. 22, 
coal tower and 


destro;ed the B. & M. 
machin ‘y, at westerly 
end of Mystic Wharf Coal receiving 
docks, Boston, Mass wWLoss, $15,000. 

The Mackie Bros. Co. will build an ad- 
dition to its box factory at 32 Mulberry 
St., Brockton, Mass. The building will 
be one story, 39x29 ft. 


The bottling plant of the Chelmsford 


Spring Co., Chelmsford, Mass., was de- 
stroyed by fire, Nov. 20. Loss, $20,000. 
G. A. Armstrong is mgr. 

F. S. Smith will build a two-story 
laundry building, 50x37 ft., on Manning 
Ave., Leominster, Mass. 

The Thomson Crooker Shoe Co. con- 


templates the construction of a factory 


on Boston St., Lynn, Mass. 

The Wright Health Underwear Co., 
North Adams, Mass., is planning to build 
an addition to the south side of its pres- 
ent mill. 

The Milton-Bradley 
of games, Springfield, 
its new No. 6 factory. The building will 
be six stories and basement, 124x60 ft., 
and is estimated to cost $55,000. 

The factory of the Stoneham Japanning 
Co., 99 Spring St., Stoneham, Mass., was 
destroyed by fire, Nov. 17. Loss, $30,000. 
Matthew Connel, Lynn, Mass., is owner. 


Matthew J. Whittall, manufacturer of 
carpets, Worcester,. Mass., contemplates 
the construction of two additional build- 
ings for the dyeing department. Plans 
have been completed by Frost & Cham- 
berlain, archs., Slater Bldg., Worcester. 
One of the proposed buildings will be 
two stories, 25x35 ft., and is estimated 
to cost $8000. 


The Standard Woven Fabric Co., Wor- 
cester, Mass., has purchased a site of 
three acres on Clark St., South Framing- 
ham, and will build a factory estimated 
to cost $60,000. It is planned to remove 
the entire business to South Framing- 
ham. 

The R. L. Green Paper Co., Union St., 
Providence, R. I., has purchased a tract 
of land and plans to erect a building. 
Nathan L. Gardner is treas. 


Carl J. Horch, hat manufacturer, 
Sheriden St., Danbury, Conn., will build 
a two-story brick building, 30x45 ft. 


The Jewett City Textile Novelty Co. is 
building an addition to its plant at 
Jewett City, Conn. The building will be 
of brick, 64x48 ft., two stories. New ma- 
chinery will be installed as soon as the 
building is completed. Noted Nov. 7 


B. A. English, New Haven, Conn., will 
build a laundry 37x59 ft, with ell 
13x29 ft., at 509 Orchard St. 


Fire, Nov. 21, destroyed 11 buildings 
at Putnam, Conn., including the store- 
houses and yards of the Wheaton Build- 
ing & Lumber Co., and the shoe factory 
of H. Carr. Total loss, $300,000. 


Co., manufacturer 
Mass., is building 
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MIDDLE ATLANTIC STATES 


Fire, Nov. 25, destroyed the factory 
of the Union Sulphur Co., manufacturer 


of chemicals, Brooklyn, N. Y. Loss, 


$1,000,000. 


Plans are being drawn for a factory, 
50x165 ft., four stories high, of concrete 
construction, to be erected by the 
La Clede Mfg. Co., makers of paints and 
colors, on a site recently acquired at 
West and Forest Aves., Buffalo, N. Y. 


Plans have been completed for a brick 
dairy, barn and office building to be 
erected on Seneca St., by the Queen City 
Dairy Co., Buffalo, N. Y. The estimated 
cost is %60,000. 


Bids are now being received by Colson 
& Hudson, archs., Dun Blidg., Buffalo, 
N. Y., for a factory and laboratory 
building, 90x100 ft., three stories high, 
to be erected at Main and Bryant Sts., 
for the Foster-Milburn Co., manufac- 
turers of medicines. The estimated cost 
is $60,000. Noted Oct. 31. 


Plans have been completed by the 
United Indurated Fibre Co., Lockport, 
N. Y., for an addition 200x250 ft., which 
it will make to its plant. The new build- 
ing will be equipped for the manufac- 
ture of pulp and paper. 


The Goodyear Improvement Co., rub- 
ber manufacturer, Long Island City, L 
I, N. ¥., has filed plans for the construc- 
tion of a new factory, at Jackson Ave. 
ana Honeywall St. It will be four 
stories high, 268x52 ft., of brick, and will 
cost $225,000. 


Griggs & Holbrook, Engrs., 5 William 
St.. New York, N. Y., are preparing plans 
for a new woodworking shop, dry kiln 
and power house, to be erected by the 
Century Cabinet Co., Utica, N. Y. 


The Spirella Corset Co., Niagara Falls, 
. ¥., contemplates the erection of an 
addition to its present plant. 


It is reported that the Diamond Match 
Co. contemplates the erection of an addi- 
tion to its plant at Oswego, N. Y., which 
will equal in size its present factory. 


The Brooks Knitting Co., Oswego, N. 
Y., has awarded a contract for erection 
of two-story addition to its plant. 


Fire. Nov. 22, destroyed the evaporator 
of Myers & Co., North Main St., Savan- 
nah, N. Y. Loss, $1000. 

The Syracuse Bread Co., Syracuse,’ N. 
Y., wil erect a new manufacturing plant 
at East Washington and Maple Sts., to 
cost approximately $130,000. 

N. H. La Vaute, arch., Syracuse, N. Y., 
has completed plans for a bottling plant, 
52x31 ft., one story high, to be erected 
- _ Norwood Bottling Co., Norwood, 


The Webster Dehydrating Corporation, 
Webster, N. Y., which was recently in- 
corporated, is arranging to build and 
equip a piant for the dehydrating and 


proaerving of foods, fruits and vegeta- 
les. C. Van Nostrand, W. Brooks and 


W. J. Lee, of New York, N. Y., are the in- 
corporators. 


The Alexander Smith & Sons Carpet 
Co., Yonkers, N. Y., has been granted a 
parent to erect a brick addition to its 
plant. 


The Duryea Mfg. Co., 
of oils, Jersey City, N. J., has purchased 
the Mount Zion Sanctuary grounds on 
the New York Bay shore, at Greenville, 
Jersey City. Construction work will 
soon be started for a new plant. 


The C. Trefz Brewery, Beacon St., 
Newark, N. J., has taken out a permit 
to make alterations and improvements 
in its bottling works plant. 


The South Jersey Glass Works, 
Swedesboro, N. J., is having plans pre- 
pared for the rebuilding of its plant, 
which was destroyed by fire on Sept. 27. 
The new structure will be entirely of 
concrete and steel. . 


The Roberts Manufacturing Co., of 
New York, recently incorporated with a 
capital of $1,000,000, plans the erection 
of a rubber-goods manufacturing plant 
at Trenton, N. J., where its president, 
Frederick T. Roberts, resides. he com- 
any will specialize in sectional inner 
ubes for automobile tires. Walter L. 
Watson, Weehawken, N. J., and Edward 
Howitz, New York, are also interested 
in the company. 

The Maddock Pottery Co., Trenton, 
N. J., has awarded a contract for.the 
erection of a three-story brick addition 
to its plant. 


manufacturer 
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The Trenton Potteries Co,, Trenton, 
N. J., manufacturer of sanitary earthen- 
ware, has taken out a permit to erect 
a new four-story brick and steel addition 
to its plant. 

Fire, Nov. 23, destroyed the Sunnyside 
planing mill of gs Hartzell, Boyer- 
town, Penn. Loss, $8000. 

The Brighton Worsted Co., Tioga and 
D Sts., Philadelphia, Penn., has awarded 
a contract for the construction of a 
third story adidtion, 150x50 ft. and a 
one-story addition, 50x34 ft., to its plant. 

Fire, Nov. 25, destroyed the cabinet 
factory of Robert Tarlo & Son, 413 South 
Ht St., Philadelphia, Penn. Loss, 


Bids have been received by Ballinger 
& Perrot, archs., 1211 Arch St., Phila- 
delphia, Penn., for the construction of a 
two-story factory, 81x69 ft., for Jacob 
Gerhardt, manufacturer of shirts, Hazle- 
ton, Penn. The estimated cost is $25,- 
000. 

Fire, Nov. 24, destroyed the grist_mill 
of Charles Oswald, near Slatedale, Penn. 
Loss, $10,600. 

William S. Moore, of Fruitland, Md., is 
at t.2 head of a company, which will 
establish a cannery to cost $20,000. 

The American Ice Co., Washington, 
D. GC. will erect an ice plant at Taylor 
St. and Kansas Ave., N. W., to cost $58,- 
866. 

SOUTHERN STATES 


The Interstate Chemical Co., of Vir- 
ginia, has been organized with a capital 
stock of $100,000, and will locate a plant 
at Norfolk, Va. 

The Lexington Mirror Co., Lenoir, N. 
C., has awarded a contract for the erec- 
tion of its new factory at a cost of $8000. 
It will be of ordinary construction, 48x 
150 ft. The equipment will cost about 
$3000. Noted Nov. 7. 

E. Warren & Son, Wilmington, N. C., 
will equip an ice and refrigerating plant 
at a cost of $10,000. They will also man- 
ufacture ice cream. 


The 
Rubber Co., 


Automobile Tire & 
Ga., has leased a 
plant, including a site of 33 acres and 
four buildings. It will install $50,000 
worth of equipment for manufacturing 
rubber tires and automobile accessories. 


The Bibb Mfg. Co., Macon, Ga., has 
awarded a contract for the erection of a 
large addition, to be known as Bibb 
Mills No. 2, with a capacity of several 
thousand spindles. The building will 


Inter-state 
Atlanta, 


be of brick and concrete construction, 
two stories, 75x350 ft. It will cost about 
$100,000. 


Thomas B. Whitted, Charlotte, N. C., 
and associates, are planning to estab- 
lish a cotton mill at Savannah, Ga. 

The American Chemical Co., composed 
of Toledo and Cleveland, Ohio, men, has 
purchased seven acres at Valdosta, Ga., 
and will erect a factory costing about 
$400,000. Its products will be paints, 
oils and varnish made from pine trees, 
stumpage and waste. 

The Brooksville Packing & Preserving 
Co., Brooksville, Fla., is making exten- 
sive improvements to its plant, and will 
require complete new equipment. 

Fire, Nov. 20, destroyed the Columbia 
cotton oil mills, Columbia, Ala. Loss, 
$50,000. 

The Farmers’ Cotton Oil Co., Dothan, 
Ala., will rebuild its mill which was re- 
cently destroyed by fire at a loss of 
$10,000. 

J. C. Turbeville & Sons, Martin, Tenn., 
have secured a site of six acres at Jas- 
per, Ala., and will establish a stave plant. 


W. S. Shure and associates will estab- 
lish a canning plant at Summerdale, Ala., 
for which equipment will be required. 


Fire, Nov. 21, destroyed the cotton gin 
near Latannier, La. Loss, $8000. 

The Son Custom Apparel Co., New Or- 
leans, La., has leased one floor of a build- 
ing on Carondelet St., and will equip it 
for manufacturing wash suits. 

The Chilhowee Hosiery Mills has been 
organized at Knoxville, Tenn., with a 
capital of $50,000, and Ropes to have its 
factory in operation by Jan. 1. Ea. §S. 
Houk is interested. 


Ice machinery will be required by a 
new plant of which W. W. Johnson, man- 
ager of the Tennessee Ice + Memphis, 


Tenn., will communicate the details. 
The Nashville Creamery & Mfg. Co., 
Nashville, Tenn., Horace M. Vise, Nash- 


ville, general manager, will erect a com- 
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plete plant for the manufacture of butter, 
cheese and ice cream. 


Cc. N. and J. A. Beddeal have purchased 
coal properties at Morganfield, Ky., the 
Sovelopanens of which they propose to 
push by the improvement of existing 
plants, for which additional mining ma- 
chinery and accessories will probably 
be needed. 


The Farmers’ Union Mill Co., Ver- 
Sailles, Ky., has awarded a contract for 
machinery and equipment of a 100-bbl. 
flour mill on North Main St. J. N. Cam- 
den is pres., C. A. Howard is gen. mer. 


Canning machinery will be required 


for the equipment of a factory bein 
lanned for Whitesburg, Ky., by S. 
Webb, Vanceburg, Ky. 
MIDDLE WEST 
Davies-Bach Mfg. Co., Alliance, Ohio, 
will erect a factory to manufacture hard 


rubber automobile tires. 


The Goodyear Tire & Rubber Co., Ak- 
ron, Ohio, is preparing plans for the 
construction of two large additional fac- 
tory buildings. Construction work is 
expected to begin in the spring. 


The Knight Tire & Rubber Co., Canton, 
Ohio, contemplates the erection ofa 
large addition to its plant. The author- 
ized capital stock of the company was 
recently increased from $331,500 to $1,- 


The Empire Knitting Co., Cleveland, 
Ohio, just organized by M. L. Cohn, W. 
Adler and others to make a line of knit 
goods, will erect a new factory. 


Theodo e Kuntz Co., Cleveland, Ohio, 
manufacturer of cabinet work, will 
build a six-story addition to its plant, 
100x133 ft. 


Fire destroyed the plant of the Scran- 
ton Road Lumber Co., Cleveland, Ohio, 
Nov. 23, causing a loss of $50,000. 


M. B. Scharfield, Society for Savings 
Bldg., Cleveland, Ohio, will remodel the 
Kennard shoe factory building at 1140 
West Third St., into a suit and cloak 
factory. Cost, $20,000. 


The Cleveland-Galion Motor Truck Co., 
Galion, Ohio, motor truck manufacturers, 
has raised its capital to $1,000,000, and 
improvements will be made in the fac- 
tory equipment. 


The Irving Drew Shoe Co., Portsmouth, 
Ohio, will erect a five-story and base- 
ment addition, 55x150 ft. Cost, $35,000. 


The Chevrolet Motor Co., Detroit, Mich., 
contemplates the erection of a $50,000 
lant for the manufacture of automobile 
»0odies on a site recently acquired at 
Flint, Mich. 

The Parish Mfg. Co., Detroit, Mich., 
has awarded the contract for the erec- 
tion of a tick addition to its present 
plant. The company manufactures auto- 
mobile frames. 

The Hanreddy Brick Co. has leased 
for a term of years a tract of land, 404x 
1253 ft.. at N. Lincon St: and Lawrence 
and Argyle Aves., and will build a fac- 
tory at once for the manufacturing of 
pressed brick. 

W. C. Ritcher & Co., paper-box manu- 
facturers, now located at West Van Buren 
and South Green Sts., Chicago, Tl., are 
having a three- and five-story brick fac- 
tory built at 8841-45 Erie Ave. It will 
be 75x125 ft. 


The Chicago, Rock Island & Pacific 
Ry. Co. will erect a boiler and engine 
house. A Hawk, 139 West Van 


.. “ae 
Buren St., Chicago, Tll., is arch. 
The Hogue Tile Co., Mattoon, TIL, will 
erect a drain-tile plant. 
The Sanichas Ice Cream Co., Danville, 
Tll., will erect an ice-cream factory. 


WEST OF THE MISSISSIPPI 


The Iten Biscuit Co., Council Bluffs, 
Iowa, contemplates the erection of a five- 
story addition of reinforced concrete, to 
its plant. 

Fire, Nov. 20, damaged the commercial 
fertilizer plant of Swift & Co., South 
St. Paul, Minneapolis, Minn. Loss, $10,000. 


Fire, Nov. 22, damaged the plant of the 
Tilinois Glass Co., Alton, Mo. Loss, 


$75,000. 
The Wayne Mfg. Co., St. Louis, Mo., 
makers of washing machines, will erect 


an addition to its plant at 106 Sydney 


in and 


Fire, Nov. 19, destroyed the 
Oak, 


sawmill of Charles Craig, Blac 
Ark. Loss, $6500. 
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The Todd Lumber Co., Todd, Tex., will 
erect a saw mill with a daily capacity of 
20,000 ft. M. W. Harvey is interested. 

The Wichita Falls Glazing Co., Wichita 
Falls, Tex., will establish a plant at 
Wichita Falls, for the manufacture of 
window sashes. 

Fire, Nov. 18, damaged the Constantine 
PH a onmery. in West Tulsa, Okla. Loss, 

000, . 


WESTERN STATES 


The plant of the Wattsburg Lumber 
Co., Port Hill, Idaho, recently destroyed 
by fire, will be rebuilt at once. 

W. J. Lunn & Son and C, A. Crawford, 
Auburn, Wash., will erect a lumber mill 
near Auburn. 

The Superior-Portland Cement Co. 
Concrete, Wash., is planning to add 
seetpmont to its plant, including a large 

ry n. 


The D. & M. Lumber Co., Dieringer, 
Wash., will erect a shingle mill on Lake 
Trapps, to cost approximately $100,000. 

The Northern Pacific Ry. Co. is having 
plone prepared for an ice plant with a 
aily capacity of 300 tons, to be erected 
at Pasco, Wash. Estimated cost, $50,000. 

Michael Earles, Port Angeles, Wash., 
has had plans prepared for the construc- 
tion of a sawmill, planing mill and box 
factory at Port Angeles. The estimated 
cost is $500,000. 

The Bryant Lumber Co., Seattle, Wash., 
will build a new mill to cost approxi- 
mately $7000. A. B. Pracna, 821 Pender 
St.. W., Vancouver, B. C., is the arch. 


R. Seidler, Wenatchee, Wash., has 
awarded the contract for the construc- 
tion of an ice plant. Noted Nov. 21. 


The Hammond Lumber Co., Astoria, 
Cre., will make extensive improvements 
and additions to its plant. Several new 
machines will be installed, to increase 
the capacity, and later a sash and door 
factory will be erected. 


The Hawley Pulp & Paper Co., Oregon 
City, Ore., will make extensive improve- 
ments to its plant. New machinery will 
be installed. 


The Benton County Fruit Growers’ 
Association, Corvallis, Ore., is planning 
to enlarge its fruit-canning plant at 
Corvallis. It is understood that plants 
will also be erected at Monroe and Philo- 
math, Ore. 

The Corvallis Concrete & Construction 
Co., Corvallis, Ore., is planning the erec- 
tion of a plant, estimated to cost $50,000, 
on the Peninsula, near Portland, Ore. 

A. Peck, Claremont, Calif., will make 
extensive improvements and additions to 
his woodworking plant at Claremont. 


Fire, Nov. 17, destroyed the factory and 


planing mill of the California Casket 
& Supply cCo., Eureka, Calif. Loss, 
$25,000. 

The Consumers’ Ice Co., Fresno, Calif., 
plans to erect an ice and cold-storage 
plant at Porterville, Calif. 

The Sacramento Valley Sugar Co., 
Hamilton City, Calif., will construct ad- 
ditions and make extensive improve- 
ments to its plant. 

The Hanford Oil Refinery, Hanford, 
Calif., recently incorporated, has pur- 
chased several acres of ground near Han- 
ford and will erect an oil-refining plant. 
It will have a daily capacity of 100 bbl. 


of gasoline and an equal amount of dis- 
tillate and coal oil. 

The California Enameled Brick & Tile 
Co., Inglewood, Calif., has started the 
erection of a plant at Inglewood for the 
manufacture of its products. It will be 
175x270 ft. A. C. Myers is interested. 


W. C. Rogers, Sacramento, Calif., con- 
templates the erection of a stone-cutting 
plant at 23d and P Sts., Sacramento, for 
the manufacture of monuments and vari- 
ous kinds of ornamental marble and 
granite work. 

The Cuyamaca Sand Co., San Diego, 
Calif.. has been organized by the Inde- 
pendent Stone Co., San Diego. The new 
company will erect a plant at Foster, 
near San Diego, for the manufacture of 
concrete materials. H. Nelson is 
pres. 

George Shima, Stockton, Calif., is plan- 
ning the erection of a large cold-storage 
plant at Stockton. 

Abe S. Reel and M. J. Carr, Venice, 
Calif., are planning to erect a steam 
laundry plant at Venice. 


Fire, Nov. 17, destroyed the fruit drv- 


ing plant of the Riverside Evaporati 
3506 eidge St., Watsonville, Calif. "Yeon 
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The Glenn County Nursery Co., Wil- 
lows, Calif., recently incorporated with 
a capital of $2000, will erect a fruit, and 


vegetable canning plant at Willows. A. 
J Zumwalt, Hannah Bachrach and A. R. 
tachrach are interested. 


CANADA 


The Consumers’ Cordage Co., 283 Pat- 
rick St., Montreal, Que., will rebuild its 


factory, recently burned at a loss of 
$150,000. New equipment will be re- 
quired. Noted Nov. 14. 

The Dominion Oilcloth Co., Montreal, 


Que., has secured a permit for the erec- 
tion of a factory building at Notre Dame 
St. It will cost $40,000. 
The Russell Chemical Co., Russell, Ont., 
intends erecting a building for the pur- 
a 


pose of manufacturing chemicals. 
G. E. Lindsay, Walkerville, Ont., has 
leased a site at Toronto, Ont., and will 


erect a factory for the manufacture of 
high-grade interior woodwork. 

A site of 30 acres has been purchased 
at Welland, Ont., by the Beaver Co., 
Buffalo, N. Y., which will erect a plant 
for the manufacture of beaver board, an 
interior wall covering for builders’ use. 
Wm. F. McGlashan is pres. 

The Bemis Bag Co., Boston, Mass., has 
secured a site at Welland, Ont, and will 
erect a factory for the manufacture of 
cotton bags. 

The Regina Storage & Drying Elevator 
Co. has been incorporated at Regina, 
Sask., and will erect a storage and dry- 
ing elevator. The company is capitalized 


at $1,000,000. 
The planing mill of the Wattsburg 
Lumber Co., Proctor, B. C., which re- 


cently was destroyed by fire, will be re- 
built. 





New INCORPORATIONS 


GENERAL MANUFACTURING 


The following companies have been 
incorporated to hanufacture: 


The Stevens Mills Paper Co., Auburn, 
Maine, leather-boara, paper. age. 
$10,000. Inecorporators: George C. Web- 


ber, Auburn, Maine, pres.; H. L. Webber, 


Auburn, Maine, treas. 

The Russell-Lack Furniture Co., Au- 
gusta, Maine; furniture. Capital, $300,- 
000. Incorporators: E. M. Leavitt, Win- 


throp, Maine, is pres. and treas. 
McTernen Rubber Mfg. Co., Augusta, 
Maine; rubber vessels, tubing, heels and 
poms. Capital, $1,000,000. E. M. Leavitt, 
Vinthrop, Maine, is pres. and treas. 
Casement Co., Inc., 
Jamestown, N. Y.; casement windows of 
leaded and stained glass. Capital, $50,- 
000. Incorporators: J. A. Westman, T. H. 
Ringrose, C. A. Ogreu, Jamestown, N. Y. 


International 
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WANTS 


25 cents per line for each insertion under 
“Men and Positions Wanted,’’ 50 cents per 
line under ‘‘Miscellaneous.’' No advertise- 
ments abbreviated. 


Copy should reach us not later than Fri- 
day noon for ensuing week's issue. Answers 
addressed to our care, 505 Pearl St., New York, 
will be forwarded. 

No information given by us regarding any 
advertiser using box number. Original let- 
ters of recommendations or other papers of 
value should not be inclosed to unknown cor- 
respondents. 

No advertising accepted from any agency, 
association or individual charging a fee for 
“registration,”’ or a commission on wages of 
successful applicants for positions. 
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MeN WANTED 


Connecticut 


DRAFTSMAN AND DESIGNER, me- 
chanical, first class, with ideas of his 
own, experienced on heavy machinery in 
the line of mill work, wanted by a large 
machine concern; give full particulars 
as to experience and salary expected. 
Box 54, Am. Mach. 


FIVE TOOLMAKERS on jigs and fix- 
tures, four shaper hands, three Brown 
& Sharpe surface grinder operators, one 
young man, 18 to 22 years, as assistant 
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in testing department; three inspectors 
for machine department, who must be 
able to read drawings; steady employ- 
ment and good opportunities for ad- 
vancement. General Electric Co., Wind- 


sor, Conn. 
Illinois 


GENERAL MACHINISTS, experienced 
on boring mill, milling machine, lathe, 
drill press, vise and assembly work for 
tool maintenance, time study and demon- 
stration work; only first class men want- 
ed. Reply, stating experience and wages 
expected. Box 120, Am. Machinist. 


Massachusetts 


ASSISTANT SUPERINTENDENT by 
printing press manufacturing company; 


give experience and _ reftrences. Box 
161, Amer. Machinist. 

MECHANICAL ENGINEER OR DE- 
SIGNER for small motors; only those 


having wide experience on motors will 
be considered. Apply Employment Dept., 
General Electric Co., Pittsfield, Mass. 


Michigan 


OPERATORS—We are frequently need- 
ing good operators for turrets and gear 
cutters, principally Jones & Lamson and 

leason, and invite applications. Frost 
Gear & Machine Co., Jackson, Mich. 


Missouri 


DESIGNER, experienced on general 
machinery; state salary, experience and 
earliest date of reporting. Box 150, Am. 
Machinist. 


New Hampshire 


MAN to take charge of laboratory for 


chemical and physical testing; must be 
experienced in heat treatment of steel 
for manufacturing processes; give ex- 


perience and state salary expected. Sulli- 
van Machinery Co., Claremont, N. H. 


New Jersey 


MACHINIST FOREMAN 
men; tool-room foreman wanted for 
about 20 men; in both cases only first 
class men need apply. Box 55, Am. Mach. 


MACHINISTS—A few high-grade ma- 
chinists and tool makers familiar with 
ig, fixture and gage work, by a concern 
uilding special machinery; state age, 
where previously employed and wages. 
Box 46, Am. Machinist. 


New York 


TOOL MAKERS AND MACHINISTS. 
Address Box 105, Am. Machinist. 


TOOLMAKERS, first-class, on jig and 
fixture work. Address, stating experi- 
ence, wages expected, etc., Savage Arms 
Co., Utica, N. Y. 

DRAFTSMAN with some experience on 
furnace design, experienced on structural 
steel, piping, brick work also desirable: 
western New York; state salaries. Box 
133, Am. Machinist. 


DESIGNER of punches and dies for 
deep drawing press work; must be ex- 
perienced draftsman, capable of design- 
ing dies to obtain given shapes. King 
Sewing Machine Co., Buffalo, N. Y. 


MACHINE SCREW OPERATOR, auto- 
matic, on Brown & Sharpe and Acme 
machines: state experience and wages 
expected; references required. Address 
Camera Works, Estman Kodak (Co., 
Rochester, N. Y. 


MACHINISTS AND TOOL MAKERS. 
first class, men experienced on valve 
work preferred; good wages and steady 
positions for right men; state age, ex- 
perience and where last employed. Box 
118, Am. Machinist. 


TIME KEEPER AND DISPATCHER 
for large machine shop located within 
100 miles of New York City: only first- 
class experienced men need apply: state 
reference, experience and salary desired. 
Box 152 Am. Machinist. 


DRAFTSMAN, who has had consider- 
able experience on the designing of 
tools and fixtures, preferably for ma- 
chining automobile parts: state fully ex- 
perience, education, age and salary ex- 
pected. Box 116, Am. Machinist. 


YOUNG MAN between 21 and 30, to 
take charge of small assembling bench 
work: must have mechanical ability and 
excellent character. Address, with full 


for about 40 
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particulars, as to salary expected, refer- 
ences, etc., Box 160, Amer. Machinist. 


INSPECTOR—A motor vehicle manu- 
facturing plant has a vacancy for a 
thoroughly experienced machinist as an 
inspector of finished parts. Reply, stat- 
ing age, experience and education in de- 
tail, nationality and wages desired, to 
Box 117, Am. Machinist. 


BRASS FOUNDRY FOREMAN, first- 
class; must be a good handler of men 
and experienced in melting aluminum as 
well as bronze alloys; will give the 
right man share.in the profits and finan- 
cial interest if desirable; steady and lib- 
eral salary assured. ddress or call, 
Jamesville Mfg. Co., Jamesville, N. Y. 


Ohio 


DRAFTSMAN AND DESIGNER, one 
ae of designing a full line of verti- 
cal boring and turning mills. Box 122, 
Am. Machinist. 


MECHANICAL DRAFTSMAN with some 
experience on special machinery, tools 
and jigs; state age, experience and sal- 
ary wanted. Address Factory Manager, 
Box 113, Am. Machinist. 


SUPERINTENDENT—A man of all- 
around experience in the handling of: 
large number of men; prefer a man of 
technical training who has had several 
years of practical shop experience; must 
give best reference as to ability and 
character. Address P. O. Drawer No. 
$09, Toledo, Ohio. 


FIRST-CLASS machfnists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, hammermen and _  black- 
smiths, who wish to increase their op- 
portunities, to register with the free em- 
ployment department of the National 
Metal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 


TOOL MAKERS, several, first class, 
with experience on typewriter and add- 
ing machine, for fine jig and gage work. 
Box 163, Amer. Machinist. 


BORING-MILL HAND, first-class, on 
10-ft. and 20-ft. mill; none but first-class 
men need apply; good wages and piece 
work. Box 153, Am. Machinist. 


DRAFTSMAN, designer, familiar with 
gear cutters and hobbing machines pre- 
ferred; state experience and salary. Ad- 
dress Box 157, Amer. Machinist. 


MACHINE ‘'r0oOL DESIGNER, experi- 
enced in vertical boring and turning mill 
design; state age, experience and salary; 
all communications confidential. Col- 
burn Machine Tool Co., Franklin, Penn. 


DRAFTSMEN — Applications solicited 
from men with either ordnance, me- 
chanical-electrical or mechanicai-struc- 
tural experience; state fully age, experi- 


ence. education and salary expected. 
Box 88, Am. Machinist. 
ELECTRICAL INSTRUMENT MAK- 


ERS, first class, and Gridley and Brown 
& Sharpe automatic screw machine 
hands. Address Employment Department, 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Penn. 


GOOD MACHINERY DESIGNER AND 
DRAFTSMAN; must be able to do his 
own calculating and from sketch of a 
machine work out correct detail draw- 
ings; state experience, age, references 
and salary expected. Box 87, Am. Mach. 


OPERATORS—Gridley and Brown & 
Sharpe Automatic Screw Machine Oper- 
ators, first-class; also hand screw ma- 
chine operators and tool setters. Apply 
by letter to the employment department, 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Penn. 


ASSISTANT OFFICE MANAGER — 
Young man in branch sales office of 
steel manufacturing concern, having col- 
lateral experience; competent to handle 
correspondence and assist in the direc- 
tion of general office work; to receive 
attention state age, experience and sal- 
ary expected. Address “Steel Manufac- 
turer,” Am. Machinist. 


OPERATORS—The Monotype Schoo! is 
maintained to train young men to meet 
the constant demand for operators of our 
type casting and composing machine; 
these operators dc so well that we receive 
more applications for places than can be 


ll 
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filled; these qualifications carry most 
weight: Common sense, automatic ma- 
chinery experience, printing office exper- 
ience, type foundry experience. Full par- 
ticulars will be furnished to inquirers who 
furnish the same information about them- 
selves, and mention ene panes. Lanston 
Monotype Machine Co., Philadelphia. 


Washington 


DESIGNER AND DRAFTSMAN, first 
class, with experience in hoisting engine 
and aérial cableways; permanent posi- 
tion; give full particulars as to experi- 
ence and salary expected. Box 151, Am. 
Machinist. - 

Wisconsin 


MEN WANTED—Because of the rapid 
growth in our business we are con- 
stantly on the lookout for keen, able and 
practical men in the various depart- 
ments of our works: for men above the 
average such positions offer splendid 
Mt (eden men ma in addition to our assem- 
bling rooms we operate our own ma- 
chine shops, dro -forge plant, foundries 
and body w-rks and invite correspond- 
ence from men whose experience con- 
vinces them that their ability is above 
the ordinary; one-third of our present 
employees have been with the manage- 
ment of this company from eight to 
26 years. Address factory manager, the 
Thomas B. Jeffery Co., Kenosha, Wis. 





Positions WANTED 


Connecticut 


HIGH GRADE MECHANIC, 31, 16 
years’ experience on all Kinds of tools 
for sheet metal work and interchange- 
able machinery, desires responsible posi- 
tion. Box 166, Am. Machinist. 


Illinois 


SUPERINTENDENT desires position; 
interchangeable manufacturing or sheet 
metal goods; best of reference and rec- 
ord; at present employed. Box 162, Am. 
Machinist. 


DRAFTSMAN, age 24, two years’ tech- 
nical education, 1 year machine shop, 
1% years shop drafting and 1 year’s 
railway civil engineering and drafting 
experience; any state. Box 159, Am. Ma. 


PURCHASING AGENT and systema- 
tizer, young, married, 10 years’ experi- 
ence, wishes to return West and solicits 
correspondence with growing concern, 
where, if satisfactory, can have interest; 
Chicago or vicinity preferred. Box 154, 
Am. Machinist. 


Indiana 


SUPERINTENDENT, experienced in 
modern shop methods, desires connection 
with firm uilding power-plant equip- 
ment or general machinery requiring 
services of man capable of securing 
maximum results in foundry and shops; 
good executive and organizer, also ex- 
perienced designer: age 37; salary, $3000. 
Box 143, Am. Machinist. : 


Iowa 
IT’S EXPENSIVE, also embarrassing 


for me here to express the efficiency | 
an 


my ability—superintendent—past 
present employers will: specialty, eco- 
nomical production, electrical motors, 
sewing machines, etc. Box 149, Am. 
Machinist. 
Massachusetts 

TOOL DESIGNER, married man, age 
26; machinist and tool maker: eight 
years designer of jigs and fixtures, 


three years executive ability; reference. 
Box 144, Am. Machinist. 


MANAGER of executive business capa- 
city; $6000 man: thoroughly alive to all 
that is best in all modern systems of 
W®anagement; American, 37: open for en- 
gagement about Jan. 1. Box 127, Am. 
Machinist. 


SUPERINTENDENT 
position desired by a competent me- 
chanic th broad experience designing 
and buildin of automatic machinery 
and special i s and tools for all kinds 
good executive. Box 168, Am. 


OR FOREMAN 


of work; 
Machinist. 


Missouri 


ASSISTANT SUPERINTENDENT. tool 
room or shop foreman, by first class me- 
chanic; 8 years’ experience in shop and 
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tool room; technical man; can design 
tools, jigs and dies for quantity and in- 
terchangeable manufacture; single, 27; 
Box 158, Am. 


Ee. anywhere; references. 
achinist. 
New Jersey 
GENERAL FOREMAN of machine 
works, first-class mechanic, of broad 
experience and leader of men; best of 


reference. Box 137, Am. Machinist. 


SUPERINTENDENT OR GENERAL 
FOREMAN, age 41, now employed as su- 
perintendent of large factory, desires 
change; 15 years executive in uptodate 
factories. Box 83, Am. Machinist. 


ASSISTANT SUPERINTENDENT or 
general foreman for a machine shop; 
practical ,all-around mechanic, good ex- 
ecutive ability with 18 year’s shop ex- 
perience: acting foreman for the last five 
Box 94, Am. Machinist. 


years. 
New York 
SUPERINTENDENT, nine years, of 
large concern, desires change. Box 96, 
Am. Machinist. 
GENERAL MANAGER, 35; technical 


education, 7 years with one concern; 


best of references. Box 79, Am. Mach. 


FOREMAN, tool room manufacturing, 
or inspection, energetic, producer of re- 
sults, best of references. 3ox 164, Am. 
Machinist. 


DRAFTSMAN, mechanical, expert for 
automatic machinery, wants home work; 
confidential. Max Doring, 141 Broad- 
way, New York City. 


FOREMAN, modern, energetic, execu- 
tive ability, broad experience, too) room 
and manufacturing; can produce results. 
Box 148, Am. Machinist. 


DRAFTSMAN, accurate and reliable, 
technical education and shop experi- 
ence: location, New York City or vicin- 
ity. Box 169, Am. Machinist. 


SUPERINTENDENT OR ASSISTANT 
for manufacturing concern (typewriter 
specialty); 35 years of age; 10 years in 
last place, and has ability. Box 141, 
Am. Machinist. 


ENGINEER, holding executive position 
and assistant in charge of designin 
staff doing hydraulic, mechanical an 
structural work, desires change. Box 
138, Am. Machinist. 


WORKS SUPERINTENDENT, practical, 
good executive ability, heavy or medium 
machinery, engines, pumps, compressors, 
now employed in like position in large 
concern. Box 146, Am. Machinist. 


GENERAL MANAGER, 35, college man, 
high class in every respect; good execu- 
tive and mechanical ability; inventor of 
special machinery; excellent references. 
Box 78, Am. Machinist. 


SALES OR SUPERVISORY ENGINEER 
by German university graduate, member 
S. M. E., now chief draftsman with 
prominent American concern; good sales 
propositions on a commission basis con- 
sidered. Box 139, Am. Machinist. 


YOUNG MAN, 27, graduate electrical 
and mechanical engineering, Cooper 
Union dav school; several years’ experi- 
ence drafting, machine-shop work and 
inspection: esires good connection in 
any capacity. Box 145, Am. Machinist. 


SUPERINTENDENT, up on labor sav- 
ing management and the design of spe- 
cial machinery, a production booster, 
practical man, experienced in machine 
tools, engines, autos; technical educa- 
tion, age 37, salary $3000. Box 156, Am. 
Machinist. 


SUPERINTENDENT or general fore- 
man, 32 vears’ experience in tool and 
all kind of paper machinery, electric and 
gasoline automobiles in uptodate fac- 
tories, an all-around practical mechanic 
of executive ability desires change. Box 
136, Am. Machinist. 


MECHANICAL ENGINEER and de- 
signer, technical graduate: 18 years’ ex- 
perience: thoroughly familiar with mod- 
ern machine-shop, pattern-making, foun- 
dry and boiler-shop practice; resourceful 
in design and processes for reducing 
costs and increasing output; salary, 
$2000. Box 131, Am. Machinist. 


FOREMAN, tool room or manufactur- 
ing: uptodate mechanic: one who knows 
how to handle help and produce highest 
results: age 26 years: good knowledge of 
English, German and French: cares more 
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for steady position than high wages: 
city or country. Address J. ze Foreman, 
317 E. 20th St., New. York City. 


FACTORY MANAGER OR SUPERIN- 
TENDENT, mechanical engineer with 
good technical education and extensive 


practical shop and commercial experience; 
good executive, organizer and production 
engineer; can organize best methods of 
shop management; can design tools and 
appliances for most economical and ac- 
curate duplicate manufacturing: can re- 
duce costs and increase production; very 
capable, reliable, successful, with splen- 
did personality and character; good judg- 
ment, good common sense; splendid rec- 
ord and references; at present engaged, 
but for good reasons desires change; any 


location. Box 165, Am. Machinist. 
Pennsylvania 
CHIEF DRAFTSMAN or mechanical 


engineer by experienced man. Box 89, 


Am. Machinist. 

SUPERINTENDENT OR ASSISTANT 
SUPERINTENDENT of gas-engine plant; 
prefer a new concern; practical experi- 
ence only. Box 140, Am. Machinist. 

SUPERINTENDENT OR FACTORY 
MANAGER; experienced typewriter, add- 
ing machines, cash register and other 
high grade manufacturing; considered a 
hustler and organizer; desires change 
Box 167, Am. Machinist. 


Wisconsin 


HIGH-GRADE MECHANIC, 
special machinery, executive and sales- 
man, wants position where above com- 
bined successful experience will count. 
Box 124, Am. Machinist. 


designer 


Foreign 


EXPERIENCED SWISS 
MAN, with thorough practical knowl- 
edge of the machine technical trades, 
offers his exclusive services for agency 
of first class American firm with serious 
specialties; best,references. Please ap- 
ply to Z. O. 3664, care Rudolf Mosse, Ad- 
vertising Agency, Ziirich, Switzerland. 


BUSINESS- 








MISCELLANEOUS 


Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 


Punch press tools, jigs, fixtures, 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 


Gas-saving brazing forges. Send for 
circulars. J. L. Lucas, Bridgeport, Conn. 


ete 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am 
Machinist. 


I want to purchase a small machine 
shop, or a controlling interest in one. 
Box 147, Am. Machinist. 


Wanted — Four-spindle 20-in. drill 
press. Wanted—600-lb. board drop; must 
e in good condition. Box 155, Am. Mach. 





For Sale—Nine No. 02D Buffalo down 
draft forges, in good condition; size of 
fire-pan, 24”°x36%"”; price, $200. Box 


57, Am. Machinist. 


Work wanted for automatic gear cut- 
ters and Jones & Lamson turret lathes, 
also machinery to build. Sipp Machine 
Co., Paterson, N. J. 


For Sale—The patterns, drawings, pat- 
ent and good will of a very desirable line 
of special grinding machinery; weights 
range from 1300 to 4500 Ilb.; easy terms. 
“H.,” care of Am. Machinist. 


To users or builders of machinery 
wherein an endless conveyor, having an 
intermittent feed is used. or a simple 
and practical wav to effect any or all 
—~ thereof any desired distance apart, 
and to a fixed point automatically. Box 
142, Am. Machinist. 


Machine tools and small toolse—Alfred 
Herbert, Ltd.. Coventry, having an ex- 
tensive organization and a large staff of 
salesmen especially engaged on machine 
tools and small tools in Great Britain, 
France, Germany. Italy, Switzerland, Bel- 
| India and Japan. are open to han- 

le good agencies of all kinds and invite 


corespondence with manufacturers. 
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Talks With Our Readers 


By The Sales Manager 


One of the sights most in- 
teresting to the visitor to New 
York at present is the giant 
Woolworth building—the new- 
est and highest of the sky- 
scrapers to lift its head above 
Manhattan’s famous sky-line. 


This building as everybody 
knows is the result of the suc- 
cess of the Woolworth 5 and 
10 cent stores. Probably you have one of 
these stores in your own town. 





The most remarkable thing about the whole 
thing is that back of it is the personality of 
one man—a man in no sense a genius, just 
an everyday, companionable, modest man, 
but one who was capable of seeing a big 
opportunity and of seizing it. 


In a recent interview Mr. Woolworth talks 
of his early life :— 


‘There isn’t much to tell. I stayed there 
until I was twenty-one, working in the fields 
in the summer, attending district school in 
the winter, and finishing off with a couple of 
terms in a business college in a neighboring 
town. I never liked farm life and always 
wanted to get into the dry goods line, so the 
first chance I got I took a job in Watertown, 
N. Y. I thought perhaps they’d give me a 
small salary to start with, but the head of the 
firm contended on the contrary that I ought 
to pay him tuition while I was ‘learning the 
business,’ so we split the difference and I 
worked three months for nothing. After that 
I received $3.00 a week with the promise of 
a semi-annual raise of 50 cents a week. At 
the age of 26 my income was $6.00 a week— 
hours 7 a. m. to 10 p. m.—and when my 
earning capacity reached $8.50 a week I 


married the little woman who has been my 
best friend for nearly forty years.”’ 


Nothing extraordinary about that, is there? 
But then Mr. Woolworth got the idea which 
was to make him rich and famous. He got 
the idea of establishing 5 and 10 cent stores. 
At first he was not successful but he stuck to 
it. 


And to make a long story short, today the 
$13,500,000 Woolworth Building lifts its head 
to the clouds. 


“Now, looking backward, Mr. Woolworth, 
what do you consider has been the secret of 
your success?’ he was asked. 


“First, because I gained a reputation of 
giving value for value,’’ was one of the things 
he replied. 


‘Value for value’’ a simple phrase and yet 
consider all it means. No business can really 
grow big without it—no idea whatever its 
value can succeed without it. Bringing it 
right down to all of us, consider the adver- 
tisers who week after week tell about their 
products in the American Machinist to you, 
its readers. No force on earth could hold 
them in its columns issue after issue unless 
they gave “value for value.”’ 


Mr. Woolworth’s career must be an in- 
spiration to every red-blooded man living in 
this land of opportunity. It is a direct 
challenge to every such man to seize the 
opportunities around him. 


Your opportunity is to equip your shop so 
that it attains the highest efficiency. And 
the products advertised in the American Ma- 
chinist give you the means to do it. 


Only reliable products can be continuously advertised. 
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Klaxon Signal Parts Manutacture 


Everyone is familiar with the startling 
u-r-r-r-r sound, like a rooster with a 
bad cold, coming from the horn of an ap- 
proaching automobile, but few know 
how it is produced, though generally 
willing to move promptly when they 
hear it. 

On the signals made by the Lovell- 
McConnell Manufacturing Co., Newark, 
N. J., the sound is produced by a mo- 
tor-driven, ratchet-toothed wheel called a 
rotor, the ends of the teeth of which rub 
against a small knob or button in the 
center of a steel diaphragm, causing it 
to vibrate at the rate of 30,000 times per 
minute. 

Of the various models made by the 
company mentioned, there are the large 
size or Klaxon; the medium size or Klax- 
onet, and the small Klaxet. A complete 
Klaxon is shown at A, Fig. 1, and at B 
is a Klaxon motor and diaphragm frame, 
with the rotor exposed. At C and D are 
parts of Klaxonet and Klaxet signals, 
which show different types of rotors. 
Steel diaphragms with the buttons in 
place, as seen from opposite sides, are 
shown at E and F. 


By Ethan Viall 





The operation and manufac- 
ture of a well known automobile 
signal. Operations on the dia- 
phragms and rotors. Punching 
and assembling the armature 
cores. Assembling and machin- 
ing the commutator segments. 





A special shaft grinder. Field 
coil work. Brush spring assemb- 





ling devices. Method of prevent- 
ing damage when shipping. 











MAKING THE DIAPHRAGMS 


The diaphragms of the Klaxon models 
are punched from cold-rolled, high-car- 
bon, vanadium steel, and are 5% in. in 
diameter and 0.024 in. thick. Those for 
a Klaxonet are 454 by 0.016 inch. 

The diaphragms are distorted some- 
what by the punching process and have 
to be straightened by hammering in the 
same way as with a saw. This is done 

















An Macwinist 





Fic. 1. 


COMPLETE SIGNAL AND PARTS SHOWING RoTorRS AND DIAPHRAGMS 


by using a hammer and anvil plate, like 
those shown in Fig. 2. 

The buttons riveted to the center of 
the diaphragms are forged from carbon 
steel and are hardened glass hard on the 
contact surfaces. In shape, these but- 
tons are somewhat like a round-head 
rivet with a stem of oblong cross-section. 
This stem is slipped through a slot in the 
center of the diaphragm, a washer is 
slipped on and the end of the stem is 
upset with a peening hammer, using the 
riveting block shown in Fig. 3. 

This riveting block consists of a heavy 
cast-iron base A into the center of which 
a hardened block B, channeled to suit 
the hardened button head, is set. The 
pins C and D guide the diaphragm and 
keep the button over the block. The two 
diaphragms E and F, respectively, show 
the contact point and back of the button. 

After the buttons are riveted in, the 
diaphragms must be again hammered flat 
as before, which accounts for the hole 
being needed in the center of the anvil. 


GRINDING Rotor TEETH 


In order that the ends of the rotor 
teeth will all rub against the diaphragm 
button alike, they are ground after being 
assembled on their own motor shaft. 
This is done as shown in Fig. 4. The 
Klaxon motor A is held on the V-block 
B, by means of the strap and screw C. 
The rotor is revolved at about 6000 r.p.m. 
by sending current through the motor. 

A stick of abrasive at D is fed onto the 
teeth of the rotor by means of the two 
feed screws which are at right angles 
to each other, and the ends of the rotor 
teeth are quickly trued up. Similar grind- 
ers are used to true the teeth of the 
other types of rotors, the principal dif- 
ference being in the angle at which the 
motor shaft is held. 


MILLING BRACKETS 


The brass brackets used to hold the 
Klaxon signals, are turned as far as pos- 
sible and then the strip on each side of 








Fic. 2. 


STRAIGHTENING DIAPHRAGMS 
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Fic. 3. PUTTING IN BUTTONS 
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the arm is milled with an end mill, using 
the apparatus shown in Fig. 5. 
An end mill A is held in the vertical 
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Fic. 4. GRINDING ENps OF RoToR TEETH 

















METHOD OF PUNCHING DOWEL 
PINS 


Fic. 6. 


spindle of the machine and a dividing 
head is fitted with the special chuck jaw 
attachments B. These jaw attachments 
are simply segments screwed to the regu- 
lar universal chuck jaws. The cupped- 
out side of the bracket is slipped over 
these jaws and then they are expanded, 


SAFEGUARDED DIES FOR ARMATURE 
DISKS 


Fic. 7. 


holding the brackets solidly in place. The 
chuck is revolved, while cutting, by turn- 
ing the indexing handle C. 


PRESS-FORMED DOWEL PINS 


In the small-sized signal, the dia- 
phragm frame is made of heavy pressed 


Fic. 5. MILLING OUTSIDE OF BRACKETS 


metal, and in order to locate the motor 
frame accurately on it, dowel “pins” are 
punched in it during the piercing opera- 
tions, as shown at A and B, Fig. 6. These 
dowels fit the holes C and D of the 
frame. 


MAKING THE MoToRs 


A more satisfactory product is obtain- 
ed by manufacturing at home the motors 
used in the signals, than if purchased 
from a specialty company. The arma- 
ture cores are made up of 42 soft-steel 
disks, which are blanked and pierced in 
the press shown in Fig. 7. The first die 
pierces seven holes near the edge and 
one in the center of the intended disk, 
and then a plain follow die cuts out the 
disk itself. 

These disks are not counted but are 
weighed on small scales and the right 
number placed on pins stuck in a board, 
from which they are taken by the as- 
sembler and dropped over the two guide 
pins A and B, Fig. 8. The guide plate C 
is then laid over the top and an armature 
shaft is placed in the ram of the press, as 
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shown at A, Fig. 9. 











Fic. 8. ASSEMBLING ARMATURE CORE 


DIsKSs 











Fic. 9. READY TO RUN THE SHAFT 


THROUGH 


Fic. 10. READY TO REMOVE FROM 
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Fic. 11. PAPERING ARMATURE CORES 





Fic. 12. WINDING ON THE WIRE 


Fic. 13. WouNnp ARMATURES 
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FIG. 
The armature shaft has six raised 
“keys” running lengthwise of it, which 


are punched in it by V-edged punches in 
a special fixture. These shafts are run 
down through the hole in the center of 
the guide plate and the disks are com- 
pressed by the ram, till the pins B and C 
will enter the slots D and E of the 
handled gage. After the top guide plate 
has been removed, the shaft and disks 
look as shown in Fig. 10. 

After the disks have been assembled 
on their shafts, the next thing is to cover 
the outside of the armature with insulat- 
ing paper. This is done by slipping cut 
pieces of gummed paper into the slots 
and thrusting in steel pins as shown at 
A, Fig. 11. This leaves the ends of the 
paper sticking out as shown. These ends 
are dampened, spread apart and stuck to 
the nearest end-in the ‘next slot, the 
pasted-down pieces looking as at B. After 
the paper has dried enough to stick well, 
the pins are withdrawn, leaving the 
armature looking as at C. 


WINDING ARMATURES 


The next step is to wind the armature. 
This is done by hand with the work held 
between centers, as shown in Fig. 12. As 














16. TooLs FoR SIZING SEPARATING 
STRIPS 


Fic. 


14. ASSEMBLING THE COMMUTATORS 





Fic. 15. 


the wire is wound on, paper is placed 
over the ends of the armature core, in 
order to thoroughly insulate it, the fin- 
ished job looking as shown at A and B, 
Fig. 13, the ends of wire shown stick- 
ing out being used to solder to the com- 
mutator, as shown at C and D. 


, : 
MAKING THE COMMUTATOR 


The commutator is made up of seven 
segments of copper separated by insulat- 
ing strips of mica, held together by a 
flanged sleeve. 

The first step in the assembling of 
these commutators, is to place seven 
segments in a ring, with pieces of mica 
between each, as shown at A, Fig. 14. 
The segments are next pressed out of 
this ring into another smaller one, as at 
B, and then into a third, still smaller, as 
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Fic. 17. MACHINE USED FOR SETTING 
SLEEVES 


PRESSING 
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SEGMENTS INTO SMALLER RING 
at C, the pressing being done in a large 
screw clamp fitted as shown in Fig. 15. 

In order to make these parts fit well 
in the rings, the mica pieces must be of a 
certain thickness, and in order to be sure 
that they are not too thick, they are 
forced under the knife A, Fig. 16, with a 
thin piece of fiber B. This process trims 
off any superfluous thickness. 

The object of compressing the seg- 
ments and mica pieces into the rings is to 
hold them securely, so that they may be 
faced off on the ends and bored out. The 
hole bored in them is made with a 
“hook” shoulder on each end, so that a 
sleeve with cupped ends can be used to 
hold them together after the outer ring is 
removed. The boring and facing are 
done in a turret lathe, with the rings 
held in a spring chuck. 

After being machined, the sleeves, 
which are shouldered on one end and 
threaded on the other, as shown at A, 
Fig. 17, are slipped through the bore, 
a cupped washer B is put on and the nut 
C screwed down. The shouldered end of 
the sleeve has two small spanner holes 
in it, and so has the nut. When screw- 
ing these together, the ring and sleeve 
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18. SOLDERING WIRES 
MUTATORS 


Fic. 
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Fic. 19. MACHINE FOR GRINDING BEVEL ON ARMATURE SHAFTS 


are placed in the holder D, which has 
two pins in the bottom of the hole to 
catch the spanner holes. The nut is 
screwed down by turning the handle E, 
which carries two similar pins in the 
lower end of the spindle. 

The retaining rings are next pressed 
off, the commutator is placed on the 
armature shaft and the ends of the wires 
soldered to it, the soldering being done 
with a special type of gas-heated solder- 
ing iron, as shown in Fig. 18. 

Next, the assembled armatures and 
commutators are dipped into a special 
insulating solution and baked at a low 
heat in an oven for some time. This 
solution not only insulates exposed por- 
tions but serves to bind the wires and 
paper into place so that they are not 
easily displaced. The outside of the 
commutator is then turned and the cone 
on the end of the shaft is ground where 
it comes in contact with the ball bear- 
ings. 


GRINDING THE SHAFTS 


The grinding is done on a special ma- 
chine, shown in Fig. 19. In this ma- 
chine, the commutator end of the shaft is 
thrust through the chuck hole A, and the 
other end is held in the taper spindle- 
plug B, which is thrust in from the back 
and locked in by the swinging clamp C, 
after which the point D of the shaft is 
ground bevel, with the wheel E. 

The machine, with the parts in place 











WRAPPING THE COILS WITH 
TAPE BY HAND 


Fic. 23. 


























Fic. 2t. WINDING FIELD COoILs 


ready for grinding, looks as shown in 
Fig. 20. This view shows plainly how 
the work spindle is geared to the drive 
pulley at the back. The grinding wheel 
is mounted on the spindle of a small 
electric motor. The wheel is brought to 
the work by turning the handle A; and 
feed parallel with the bevel wanted is 
obtained by turning the handwheel B. A 
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Fic. 22. FIELD-COIL MANDREL 


diamond mounted in the tool post C is 
used to keep the wheel true. 


FieELD Coit WorK 


The field coils are wound by hand, 
using the small winder shown in Fig. 21, 
the mandrels used being shown in Fig. 
22. Two of the coils temporarily wired 
to hold them together, are shown at A 
and B. 

The next step is to tape the coils, 
which is done as shown in Fig. 23, after 
which they are bent to conform to the 
curve of the armature and motor shell, 
in an arbor press fitted with forming 
dies, as shown in Fig. 24, one of the 
formed coils being shown at A. 


ASSEMBLING BRUSH HOLDERS 


Brush holders are placed in the motor 
shell as shown at A and B, Fig. 25. The 
springs that force the brushes onto the 








Se 


Am» MacHInist 


B 








qf 








Fic. 24. PRESS FOR SHAPING FIELD 
CoiLs 





Fic. 25. Motor SHELLS AND BRUSH 
HOLDERS 
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commutator are assembled in the holders 
by the use of two devices that do the 
work quickly, and without the trouble 


that would be experienced in handling 
such small parts without them. 
The first device, shown at the left in 
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spring loop. 
into the position shown, which brings the 
spring loop just high enough above the 
surface of the body to allow a small pin 
to be thrust under the loop. The body is 
then pulled out and slipped off the hook. 
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Fic. 27. SCREWDRIVER STAND 


Fig. 26, has two pointed posts A and B, 
on which the loops of the small coil 
springs are placed, and then these points 
are spread apart by pulling on the ec- 
centric lever C. As the spring stretches 
the loops are opened enough to allow the 
end of the piece D to be slipped through. 
Releasing the lever C allows the spring 
to retract and the loops to close. 

This spring and attached piece must 
now be assembled in the body of the 
brush holder and fhe loose end of the 
spring pulled taut through a hole in the 
body, and a small retaining pin thrust 
through. This is done in the fixture at 
the right. 

The piece E has a hook on the end, 
which is thrust down through the hole 
in the holder body, and hooked into the 





Fic. 28. NAME-PLATE BENDING PRESS 


In assembling the motors, a conven- 
ient screwdriver guide is used. This is 
shown in Fig. 27. Flat name plates are 
bent to conform to the shape of the mo- 


The body is then slipped» 
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pack them so that if the motor was up- 
permost and the packing case was 
dropped, it would not dent the projector. 
Various schemes were tried, but finally 
the difficulty was overcome by packing 
with the projector uppermost, and fitting 
the packing cases with rope handles, as 
shown in Fig. 29, which makes it almost 
certain to be handled and set down prop- 
erly. 








Special Drill Jigs 
By E. J. Bowers 


A number of bolts were to be drilled 
at A, Fig. 1, for a spring pin. The jig 
for this purpose was made of cold-rolled 
stock drilled the size of the turned part 
B part way through the jig with the 
thread size of bolt. A piece of wire was 
placed, bent and cut to the right length 
to form a stop for the head, and when 
drilling, the bolt is held against the wire. 
This simple attachment »roduced the pin- 
roles in the same position for all the 
bolts. 








Fic. 29. CASES WITH HANDLES 


Another job was the drilling of two 
holes in opposite positions in the governor 
balls. The jig made for this operation is 
shown in Fig. 2. The handle is shown at 
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A BoLTt PIN 
HOLE Jic 


tor shell in the small hand press shown 
in Fig. 28, some of the bent plates being 
shown at the right. 


PACKING TO SAVE DAMAGE 


When shipping the complete signals, it 
was found to be almost impossible to 








= - 


Fic. 2. Dritt Jic Por A GOVERNOR 


WEIGHT 


A; the stud B fits freely in the governor 
hole. The. piece was bent to: form legs 
as at C, made of a width to suit the gov- 
ernor ball. The parts were case-hard- 
ened where the drill went through, thus 
obtaining the necessary durability for 
such a tool. 





968 





AMERICAN MACHINIST 





Vol. 37, No. 24 


Cutting and Graduating a Spiral 


The halftones show an unusual and 
rather intricate piece of instrument work 
recently performed at the laboratories 
of John A. Brasher, Ltd., at Pittsburgh, 
Penn. It is the making of a disk for 
a range finder. The operations include the 
cutting of the spiral groove, the cutting 
of the lines of graduation and the scrib- 
ing of the figures corresponding to these 
lines. 


The disk is shown in position on 
the end of the range finder in Fig. 
1. It is 5 in. in diameter, is made 


of brass, black nickel plated, with the 
lines and figures of the graduation 
brought out in white. This gives a 
beautiful contrast and produces a scale 
that is very easily read. The purpose of 
the groove is to carry the index along 
the scale as the disk is rotated. 

It will be seen that the numbers range 
from’ 2000 to 30,000, these representing 
yards and that a further line is graduated 
and marked “infin.” (infinity). This 
scale gives fhe range of the object in 
yards. The scale on the right is an 
auxiliary. 

As the instrument for which this disk 
was made was in the nature of an ex- 
periment and as but one was to be built 
it was necessary to produce the parts at 
a reasonable cost, consequently no spe- 
cial tools or devices could be considered. 
If these disks were to be produced in 
large quantities the graduations could be 
made by some automatic device, or even 
etched. But neither of these processes 
is adapted to the production of a single 
piece. 

For these reasons, and to make use of 
machines at hand, the graduating of the 
disk was done on a small gear cutter. 
At the outset the spacing of the lines 
was calculated to the nearest 0.01 deg., 
and the angular distances between the 
lines made to vary in geometrical pro- 
gression. 

THE GEAR CUTTING MACHINE 

The machine used is shown in Figs. 2 
to 6 inclusive with various setups for 
the different operations. It is an old 
machine originally made for cutting 
small bevel and spur gears for clock and 
watch work. When put into use in the 
shop where the work under consideration 
was done it was fitted with a new index- 
ing wheel having 360 teeth and accurate 
to an error of 15 seconds of arc. This 
shows that it is sufficiently accurate for 
the work described. 

The disk is 5 in. in outside diameter. 
The spiral groove is yy in. wide, yy in. 
deep and has a pitch of ™% in. in one 
turn. The graduating lines number 614, 


each cut about 0.006 in. wide and 0.008 
in. deep. 
groove 


In graduating the lines this 
forms a stop for the tool. 





By George W. Klages 








An unusual job in instrument 
making. The tools and opera- 
tions used in cutting, graduating 
and numbering a spiral on the 
disk of a range finder. 














The only attachment made especially 
for the job was the bracket shown at the 
extreme left in Fig. 2 carrying a train of 
gears, the studs for these gears, two gears 
for the train (the rest were taken from a 
miller), the universal joint connection D, 
and the small chuck which held the mill- 
ing cutter in the grooving operation. 

The screw which moves the head of 
the machine has a pitch of \% in. and the 
gearing is such that the worm revolves 
90 turns to one turn of this screw. 


CUTTING THE SRIRAL GROOVE 


The first operation, cutting the spiral 
groove, is shown in Fig. 2. Here the 


lathe centers. This was _ temporarily 
rigged up by being clamped to the step 
of a ladder, the ladder being weighted to 
hold it in position. An endless belt about 
fs in. in diameter made of hemp twine 
connected the pulley of the electric 
grinder with the spindle. 

After this setup was complete and the 
disk and mill were in proper relation, the 
mill was started into the disk while the 
latter was revolved to and fro for an 
angular distance of about one degree 
while the mill was fed in to its proper 
depth. After this was done the worm 
was revolved by hand with a gradually 
increasing velocity until the groove was 
finished nearly to the center of the disk. 
The cutting of the groove was started 
near the periphery of the disk. 


CUTTING THE LINES OF THE GRADUATION 


The setup, to cut the lines of the 
graduation, is shown in Figs. 3 and 4. 
The first is of the front of the machine, 
the second of the rear. The disk is 
mounted in the same manner as for the 
grooving operation. The head of the 
machine is tipped down to a horizontal 
position and is fitted with a slide carry- 
ing the graduating tool. This tool is of 
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Fic. 1. END OF RANGE FINDER, SHOWING SPIRALLY GRADUATED Disk 


disk A is seen mounted on the work 
mandrel. Above it is the spindle with 
the special chuck B. The cutter is a 
small two-lipped mill made from +-in. 
drill rod and driven at about 6000 r.p.m. 
A higher speed would have been prefer- 
able but this could not be easily ob- 
tained. The spindle-driving pulley is 
shown at C. 

Power was taken from a small port- 
able electric grinder used for grinding 


%-in. round drill rod ground to an in- 
cluded angle of 25 deg. with the point 
flattened about 0.003 in. In the illustra- 
tions this can be seen at A. 

The handle shown at the right in Fig. 
3,and at the left in Fig. 4 is connected 
to this slide and when moved draws the 
tool across the face of the disk to cut the 
lines. The lengths of these lines is va- 
ried by-an automatic stop operated by a 
pawl and ratchet. During the time of in- 








December 12, 1912 


AMERICAN MACHINIST 














Fic. 2. GROOVE-CUTTING OPERATION 


dexing for each line the tool is stopped in 
the spiral groove. 

This automatic stop consists of a 
notched disk B rotated by a pawl. The 
tool slide carries a stop pin which strikes 
upon the periphery of this disk or enters 
one of the notches, thereby varying the 
length of the lines. The paw! rotates the 
disk one-twentieth of a revolution at each 
stroke of the tool. 


It is obvious that as the disk is re- 
volved by hand through the worm and 
wheel, and the’ same train of change 
gears used as that for cutting the spiral 
groove, the line cutting tool will be car- 
ried along the same spiral path. Further, 
the motion of the tool across the face of 
the disk, as controlled by the sliding 
movement of the entire head, must be 
along a radial line of the disk. 
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To prepare for graduating, a table was 
computed giving the angular distance be- 
tween the lines of the graduation. The 
table herewith shows a few of the angu- 
lar spacings taken from both extremities 
of the original table. It will be noted 
that this begins at “infin.” and ends at 
2000 yards. The first range point given 
is 30,000 yards. This line is at an angu- 
lar distance of 96 deg. from the “infin.” 
line. 

The ‘“infin.” line was cut first at a 
point near the outer end of the spiral 
groove. The disk was then indexed 96 
deg. and the second line cut. This pro- 
cess was repeated until all of the 614 
lines had been made. The angular dis- 
tance from the “infin.” line to the 2000 
yard line is 1440 deg. 

The index plate on the worm of the 
gear-cutting machine has an outer row 
of 100 holes numbered consecutively 
from 1 up. These are arranged to pass 
a fixed indexing point. Each hole shus- 
represents 0.01 deg., and the table of 
angular distances between the lines was 
computed to the nearest hundredth of 
a degree to correspond. 

This computed table was laid on a con- 
venient place on the machine and covered 
with a sliding block arranged to expose 
the calculated position of the line next 
to be cut. Beginning with the “infin.” 
line the worm was revolved 96 turns, or 
96 deg. of disk movement, to give the 
position for the second line, then 1.63 
turns for the third line, 1.68 turns for 
the fourth line and so on. The last two 
lines were 7.16 turns of the worm apart. 


ENGRAVING THE NUMBERS 


The third and last operation was en- 
graving the numbers. Fig. 5 shows the 
pantagraph in position for this work. The 
disk was revolved as in the operation of 








Fic. 3. LINE-CUTTING OPERATION—FRONT OF MACHINE 














Fic. 4. LINE-CUTTING OPERATION—BACK OF MACHINE 
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graduating and the pantagraph moved 
along a radial line of the disk to follow 
the spiral. This, of course, was accom- 
plished by the same train of gears used 
for the other operations. 

The pantagraph reduction was in the 
ratio of 16 to 1 and the master figures 
were placed in the holder B at the top. 
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Selling Power of Machine 
Tool Exhibitions 
By F. P. Terry 


“There is nothing like an exhibition for 
selling machine tools,” said the young 
partner of a machine-tool firm ,to-me “a 
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always~-aim to give him what he wants.” 

“And it is the common sort of fellow 
like me who.requires the ‘fountain head’ 
and the exhibition ?” 

“But—but—you are like John, and—.” 
Whilé he meditated, I added, “We are 
two-off-urgent-and-the-pattern-lost.” But 
he refused to go further and we changed 








Fic. 5. CUTTING THE NUMBERS 


This holder is better shown in Fig. 6 
where the pantagraph is seen swung to a 
horizontal position. The numbers ap- 
pear upside down but this position was, 
of course, reversed as they were cut on 
the. disk. 
CUTTING THE NUMBERS 

In cutting a number the stylus C was 
entered into the outline of the first fig- 
ure, the knob D was depressed by the 
thumb of the left hand, which allowed 
a spring to force the scriber A down up- 
on the disk. Tracing the complete out- 
line of the figure by the stylus, cut the 
same figure, reduced in size and re- 
versed in direction, in the disk. This 
tracing was done about six times to cut 
a figure of the proper depth and with 
smooth edges. The clamp which holds 











Yards Degrees | Yards Degrees 
Infinity 0.00 2090 | 1377 .99 
30,000 96.00 2080 1384.62 
29,500 97 .63 2070 =| 1391.30 
29,000 99.31 2060 1398 .06 
28,500 101.05 2050 1404.88 
28,000 102.86 2040 1411.76 
27,500 104.73 2030 1418.72 
27/000 106. 67 2020 | 1425.74 
26,500 108 . 68 2010 | 1432.84 
26,000 110.77 2000 1440.00 








PARTIAL TABLE OF DIMENSIONS USED IN 
GRADUATING THE DISK 








the master figures in position is shown at 
F, Fig. 6. 
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few days ago as we met at an exhibition. 
“You get hold of the fountain head, so to 
speak, and all is plain sailing.” 

Most of us who are interested in ma- 
chine tools admire the exhibitors and the 
exhibition, and to say the least, a walk 
through is an education, on the some- 
thing-for-nothing basis. But the state- 
ment of my young friend is questienable. 
I know his firm and its machine-shop 
manager, and I also know that he gets 
nearly all he asks for in the machine- 
tool line. For selling power he is an ex- 
hibition in himself, for his firm’s spe- 
cialty. 

A few weeks ago, when on a business 
trip to this particular firm, I discussed 
with the manager a particular make of 
planer. He wanted one, had good hopes 
of getting it, and was anxious to know 
my opinion of its merits. We both went 
round it in cold blood and cold print. The 
visit of my young friend gave me, the 
opportunity to ask, “Has John got that 
new planer in yet?” 

“Well, not exactly,” he replied, with 
some surprise, “but it is coming along. 
We fixed up the order at the exhibition.” 
“Yes,” I said, “and it is one of Blank’s 
and.they haven’t a planer in the exhibi- 
tion.” “Ah well, you see there are few 
machine-shop managers like John; we 
have every confidence in his machine- 
tool knowledge, and if at all possible we 
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Fic. 6. POSITION OF MASTER FIGURES ON PANTAGRAPH 


the subject at his request. 


I have visited a large number of ex- 
hibitions; sometimes I have learned new 
ways of doing things. I have also seen 
some new machines, which I have fol- 
lowed up, until they have ultimately 
come under my charge. 


On one occasion I acted as a buyer. 
The machine in question I had previously 
put before my directors at three consecu- 
tive quarterly meetings, without success. 
And although I no doubt displayed a 
large amount of authority at the exhibi- 
tion, I quite forgot to mention, that “the 
machine was really ordered the day be- 
fore in my firm’s board room, and the 
sole object of my visit is to catch the 
‘fountain head’ and if possible get it 
listed for sooner delivery.” 


Although the view expressed by my 
friend may not represent the majority of 
the machine-tool builders, it is an easy 
matter for the exhibitor who books well 
to overlook the fact that the machine- 
shop managers and foremen have had 
their eye on his goods for months, 
through his advertisements and catalogs. 
A good deal of the business that follows 
may also be attributed to the same in- 
dividuals, who, after seeing, have follow- 
ed this up, until convinced “that what the 
machine can do and what they want it to 
do will dovetail.” 
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Lacks and Needs of College Dratting 


In planning a course of study to train 
men along any line of engineering work, 
colleges are confronted by two equally 
§rave dangers. One is the development 
of theory at the expense of practice; the 
other is the development of practice at 
the expense of theory. The institution 
which is able to keep on neutral ground 
between these two contending forces is 
indeed fortunate; and that all institutions 
do not must be evident to all who have 
experience with engineering graduates. 

These two difficulties confront teachers 
of drafting and they—like the colleges 
—do not always succeed in finding the 
nice adjustment needed to secure a course 
well balanced between theory and prac- 
tice. 

- Some institutions graduate men who are 
excellent in the technic of drafting and 
weak. in the theory; other institutions 
graduate ‘men who are strong in theory 
but weak in execution. These two con- 
ditions are equally bad, and of the two it 
must be said that the latter condition is 
the more prevalent. Men who graduate 
from technical schools are prone to be 
weak in the execution of drawings. 

Such a condition is indeed unfortunate, 
for it not only reflects on the institution 
but imposes a handicap upon its product. 
One of the easiest ways of gaining an 
entrance into the engineering profession is 
through the drafting room, and it is obvious 
that it behooves colleges to fit men for 
such openings. If men are not fitted for 
the position they seek, they will not get 
the job, any more than a college will ad- 
mit a man who is not prepared and fitted 
for college work. - 

Colleges are sincere in their desire to 
train men for engineering work, and in 
general their courses are well arranged for 
accomplishing this high purpose. While 
colleges themselves are not in any sense 
in competition with each other, it cannot 
be denied that their graduates are. Nor 
can it be denied that from the success 
or failure of these graduates the colleges 
get their reputations. 

Thus it becomes known that this college 
is strong in structural design; that col- 
lege turns out good electrical engineers; 
the other college ‘has'a fine course in ship- 
building. This is quite natural; it is 
proper and to be expected. And in just 
this way does it become known that men 
from this, that and the other college are 
good, poor or indifferent draftsmen. 


THE AIM OF THE DRAWING INSTRUCTOR 


Instructors in drafting should earnestly 
strive to accomplish this one thing: To 
train men to execute a design properly 
and within a reasonable time. 
endeavoring to do their part in fitting men 
for positions in the drafting room, this 
should be their aim, and if their students 


If they are . 


By F. G. Higbee* 


The aim of a college drafting 
course should be, ‘“To train men 
to execute a design properly and 
within a reasonable length of 
time.”’ 


Reasons why this is not accom- 
plished are: Insufficient nature 


of the instruction; ineffective co- 
ordination of the college work; 
impossible demands of the com- 
mercial world. Under the last 
item the lack of uniform conven- 
tions and practice in commercial 
drafting rooms is emphasized. 





*Department of Descriptive Geometry 
and Drawing, Iowa State University. 
fail to make good it must be for one or 
more of the following reasons: 

1. The character and quality of their 
teaching is insufficient. 

2. The system of coérdination in the 
college is ineffective. 

3. The training demanded by the com- 
mercial world is of such a character that 
the college cannot supply it. 

As a matter of fact, the first reason 
for failure dees not exist. In this day 
and age of effective management, incom- 
petence and inefficiency are not tolerated. 
This is true in our educational institu- 
tions no less than in our commercia! in- 
stitutions. As soon as a man shows that 
his job is too large for him, just that soon 
is he dropped. This applies to students, 
workmen and teachers alike. ; 

Lack of coéperation between depart- 
ments and lack of codérdination between 
related courses is the most serious fault 
in our technical colleges today. The col- 
lege drafting room and the college shop 
might be taken as an illustration. No 
reader needs to have pointed out the ne- 
cessity of a close relation here. Yet in 
college after college one will find the 
various courses in drafting being con- 
ducted without the slightest reference to 
the college shop; and it will also be dis- 
covered that. the college shop is conducted 
in sublime ignorance of what is being 
done in the college drafting rooms. Of- 
ten the order of the courses is so ar- 
ranged that shop practice must be ex- 
plained in the drafting room, or the read- 
ing of blueprints must be taught in the 
shop. , 

Not lorg ago the superintendent of a 
college shop made this statement: 

I believe that the courses in drafting 
and shop practice in our colleges should 
be under one head. They are closely re- 
lated, and each can be made such a 
valuable aid in the teaching of the other 
that I believe that they should be con- 
ducted under the direction of one man. 

One of the best tests that could be 


given of a man’s ability as a draftsman— 
outside of the mere technic of drafting— 


would be to give him an assembly draw- 
ing and the completed individual compo- 
nent parts to see if he can put the thing 
together. And in like manner a shop 
man should be able to take a detail 
drawing and make the part shown. 

A man who can make drawings is not 


a draftsman until he knows shop prac- 
tice, and a man is not a shop man until 
he is acquainted with drafting practice. 
Mere technic is not enough; it must be 
accompanied by a knowledge of related 
arts. 


In many institutions this lack of co- 
ordination exists and conditions are ripe 
for some man with a genius for organi- 
zation to effect a change of this condi- 
tion, which will make the institution fa- 
mous. 


THE LACK OF CodérDINATION 


The lack of coérdination exists also in 
other directions. In many colleges sub- 
jects directly related to drafting—such 
subjects as descriptive geometry and kine- 
matics—are taught by different men and 
in different departments. This not always 
unavoidable condition is in itself respon. 
sible for a lack of coérdination, but not to 
the extent which often exists in colleges. 

Not long ago it came to light in a cer- 
tain institution that five courses in which 
drafting was being taught were giver 
It also developed that five men from three 
different departments were doing the 
teaching, and that in no two classes was 
the character of the lines alike. Indeed, 
it developed that in two classes the stu- 
dents were allowed to make their own 
standards, using, for example, that kind 
of dimension line from day to day which 
suited their fancy. This, or even greater 
lack of coérdination and coéperation is 
not uncommon. 


One of the first and very hardest 
things to teach students in elemen- 
tary drafting is taste. It is a tru- 


ism that when a man has seen nothing 
better he will be satisfied with his own 
work. A high standard of excellence is 
one of the first points which must be im- 
pressed upon the young student, and then 
he must be taught to honestly measure 
his own work to the scale set by this 
high standard. This requires long and 
patient effort on the part of the instruc- 
tor, accompanied by boundless tact. 
The student must be continually held 
to this high standard or else in the press 
of work he will allow it to suffer a de- 
cline in quality. Imagine then the feel- 
ings of the instructor when he discovers 
that in their junior and senior year these 
same students over whom he has so long 
and faithfully labored, are making and 
having accepted drawings of poorer exe- 
cution than would be accepted in their 
freshman year. And how comforting and 
soothing an experience it is to have those 
conducting these courses complain of the 
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poor quality of the drafting these stu- 
dents are able to do! 

Such an elementary lack of understand- 
ing and coéperation in any college is to 
be most heartily condemned; no matter 
how much time is given to any one sub- 
ject, no matter to what high standard a 
student’s work may be elevated, without 
coéperation and coérdination with courses 
which follow, much of the good will have 
been wasted. 


UNREASONABLE DEMANDS OF EMPLOYERS 


Not always does the cause for failure 
in the commercial drafting room result 
from this lack of coérdination in the col- 
lege. Sometimes failure is due to an un- 
reasonable demand on the part of em- 
ployers; sometimes to a failure to under- 
stand and appreciate the limitations in the 
training of the man on trial. 

In the first place, drafting under com- 
mercial conditions and under college con- 
ditions is widely different; this is inevi- 
table and a man should be given time at 
least to make the necessary adjustments. 
Then, too, local conditions in each draft- 
ing room are different and peculiar, and 
a man cannot be given a knowledge of 
these conditions and peculiarities save by 
experience. 

There is the vexing question of stand- 
ards in addition. How long this shall 
continue to be a vexing question no one 
can predict. Teachers of drafting seek 
through countless drafting rooms for 
some uniform practice; they search 
through innumerable texts on drawing for 
some reasonable agreement on the funda- 
mentals. They seek in vain; their search 
is empty of reward. No such thing as a 
standard exists. As a rule the teacher 
selects some one or a combination of so 
called standards, which he sets before his 
students as good practice, only to find 
that in the courses which follow another 
or several other standards are insisted 
upon. 

The poor student is taught from two 
to five standards, only to find that none 
of them is in use in the drafting office 
where he gets his first job. In this day 
and age, when engineers and draftsmen 
are organized into societies, when the 
very keynote of modern business is stand- 
ardization, it is indeed disconcerting to 
find such a chaotic state of affairs. 

Drafting is the very language of the 
engineer; without it he is powerless to 
express himself;, vet today in this wor!d- 
read, widely written language there ex- 
ists no such thing as uniform practice in 
speiling, grammar or composition. 

It is not asking too much of the col- 
leges to expect them to know to what ex- 
tent men should be trained to fill positions 
in certain lines, nor is it too much to ex- 
pect of the world of industry to ask them 
to remember the limitations in experience 
in the young collegian and to give him 
time to get adjusted to the new environ- 
ment, new requirements and new stand- 
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ards. A little better understanding be- 
tween the commercial world and the col- 
lege world would be mutually helpful. 

No educational institution can be 
judged by the standards applicable to 
business. Yet institutions can do much 
for themselves by turning on the honest 
searchlight of investigation and examin- 
ing their organization. Just as in our 
universities each college tends to stand 
alone, so in our colleges does each de- 
partment tend to be sufficient unto itself. 
In equipment, in teachers, in sincere pur- 
rose our colleges are admirable, yet they 
can do much for themselves by closer co- 
operation with the commercial world; 
and much for their students by closer co- 
ordination within themselves. 

It is not the aim of colleges to train 
men for positions as commercial drafts- 
men; drafting as an opportunity by it- 
self is neglected, and only such. training 
as is needed as the accompaniment to an 
engineering education is given. Yet all 
of the important and essential courses 
in the training of a draftsman are given 
by the coileges, and were these courses 
but coérdinated the training would be 
complete. 

Without criticizing the aim of the col- 
leges to train engineers, it might be 
pointed out that the world needs drafts- 
men and that if it lies within their power 
tc offer such training by simply codrdinat- 
ing what they already have they are los- 
ing an opportunity to serve. Their ambi- 
tion to train men in engineering is admir- 
able, but they should add to their main 
product a byproduct, the draftsman. 








Real Pitches for Circular 
Pitch Spiral Gears 
By Wm. HAUGHTON 

The accompanying table will be found 
convenient in figuring particulars for 
spiral gearing, as it eliminates much 
of the work by shortening the pro- 
cess, thus making it quite an easy and 
simple matter to find the dimensions for 
either helical gears with axes parallel to 
each other or for gears with right-angle 
drive. The following is an example of 
the use of the table: A pair of wheels 
are required to be: Ratio, 6 to 1; normal 
pitch, | in.; driver, 6 teeth; follower, 36 
teeth; angle for driver, 66 deg.; angle 
for follower, 24 deg. 

Referring to the table we find that the 
real pitch for the driver is 2.4585. 

2.4585. « 6 (teeth) = 14.751 (circum- 
ference on pitch line). 

Cir. 14.751 =~ 2.246 (tangent) = 6.567 
(lead of spiral). 


Cir. 14.751 + 3.1416 = 4.695 (pitch 
diameter). 

For the follower the real pitch is 
1.0946. 

1.0946 « 36 — 39.4056 (circumfer- 
ence). 

Cir. 39.4056 ~— 0.4452 (tangent) = 


88.512 (lead of spiral) 


‘ 
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Cir. 39.4056 + 3.1416 = 12.543 (pitch 
diameter). 

Another method of finding the lead of 
spiral is to multiply the real pitch by 
the number of teeth, but for this purpose 
take the real pitch of the mating wheel. 

In the above example we should have 

Real pitch of follower, 1.0946 x 6 = 
6.5676, (lead of spiral). 

Real pitch of driver, 2.4585 x 36 = 
88.506. 

It will be noticed that there is a slight 
difference in the result but this is unim- 
portant, as it is only brought about by the 
dropping of a few decimal points in the 
tangent. 





Precedent or Experience 
By W. THOMAS 


I often wonder what sort of machine a 
first-class designer would turn out if he | 
forgot all precedent and had only exper- 
ience to guide him. This sounds rather 
oddly stated in just that form, but I am 
imagining that a designer is given a ma- 
chine to design that has never been made 
before. It must do a certain class of work 
that has never been done before, or at 
least not recognizable as having been 
done in the shape given. It is to be a 
machine to cut metal in a circular path, 
with a continuous cut on both small and 
large diameters. It must face off flat ci 


ee 


——. 
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Fic. 1. SHAPE OF WorK 


cular plates and finish the outside and in- 
side of fairly small and high cyliriders. 
as in Fig. 1. 

We will suppose that this designer 
never saw a boring mill, but that he knew 
cutting tools as cutting tools, pure and 
simple, could figure strength of structures 
and knew the ultimate and working 
strengths of the materials he must use 

Further he never saw a planer with its 
cross-rail or a lathe, in which the work 
moves, or a shaper, in which the tool 
moves. With this starting point, would 
he make a boring mill as we know it 
today or would it be a machine quite dif- 
ferent? 

To start with, I presume he would take 
the maximum work, the longest and thin- 
nest, the smallest and tallest, and figure 
the range that the cutting part of the tool 
must cover. At the same time, he would 
find what clearances were required, that 
is, whether the tool must go down into 
small holes or cut on the outside of thick 
parts, etc. 
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Would it be better to 
move the tool by the work or the work by 
between revolving 


To cut, the work and too! must have 
the tool? He would probably decide that 


for the small-diameter work there might 


not be much choice 
the tool or the wurk, although he would 


know that for a cutting tool supported 


on an overhung frame and boring a deep 


relative motion. 


hole he would probably get better results 
if the work revolved than if the tool re- 


volved. 


One of these reasons, and. ore that 
carries a great deal of weight, is that the 
cutting tool remains in one position and 
can be watched, and this on large work is 


decidedly important. Another is that there 
would be less floor space required and 


On this machine he must consider all 
less complication in the design. 


sizes, and he would probably decide to 
revolve the work for several good rea- 


sons. 
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st shape and 
it would be 


look 
useless to do so, it looks in a general way 


, but if the tool 


f work of such shape 
derth 


From the nature of 


The be 
the work we have to do, it will be advis- 


distribution of metal will depend on the 


amount and direction of resultant pres- 


the 
Without going into the 


matter deeply, which, on account of the 
variables, 
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pt when the tool is on the bottom 


unknown 


a 
— 

a 

~ 


Leaving out the question of multiple 
depends 


tools for the present, we have an idea of 


what the machine would 
New starting at the tool, what is the 


best form of support for it? 


is naturally 


Exec 
and very nearly central, there will be a 


We 


that a revolving tool working on the in- 
side would take less space than would be 


required to swing the work 

support must revolve and support the 
tool from outside the work, then it will 
always take up more room than the work. 
would have a revolving table for carry- 
ing the work, and the tool would be car- 
would have both horizontal and vertical 


movements. 
question of size being governed among 


other things by appearance and clearance 
sure on the cutting point of the tool, and 


this 
either side of its support or on the bot- 


ried on a supporting bar or arm that 
with weight and allowable size, this last 
amount of feed, rake of cutting edge and 
able to have the tool se that it can cut on 
tom. 

very heavy torsional strain on the support 
as well as a heavy bending action, which 
will be diagonally backward, due to the 
combined thrusts at the cutting point. The 
direction will vary for any one of several 
reasons, even if the cutting edge is al- 
ways on the same side of the support 
and will be doubled in direction by using 
as if a round support would come the 
nearest to meeting average conditions. It 
could be cored out eccentrically with the 


when boring holes. 
many other factors. 
the other side. 


many 
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thickest wall on the tension side and like- 
ly approach pretty closely to the most 
economical shape. 

Now, while there is a certain amount of 
end thrust on a cutting tool, by far the 
greatest thrust is in the direction of the 
cut; I, therefore, think our designer 
would look carefully into this point when 
designing the cross support, for he must 
have a cross support of some sort to 
meet the original conditions imposed. 

This back thrust when cutting with the tool 
some distance below the crossrail or sup- 
port, results in a large torsion on the rail 
and it is probable that a nearly circular 
section would again appeal to him. 

There would have to be a vertical 
traverse of both the tool support and tlie 
cross support to meet the conditions in 
the most favorable manner, for while it 
would be possible to bore a more nearly 
true hole with a bar projecting a constant 
amount than with one that varies its over- 
hang as the tool is fed out, there are rea- 
sons why it would be impracticable to get 
this benefit if it meant feeding the rail. 
He might possibly make a double bar, 
that is, a small one inside a larger, which 
would give him a very stiff bar where 
there was room for it, and the small one 
would be as stiff as he could use where 
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the space was limited in this respect. 
By an arrangement of this sort, there 
could be obtained some of the advantages 
of the bar of constant overhang. One 
objection to feeding the rail would be 
the extra height of machine required for 
a given work and another the weight and 
complication of parts necessary to feed a 


a 
\ \ Kp 
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Fic. 2. DIAGRAM OF HOUSINGS 








heavy rail in place of a comparatively 
light bar. Furthermore, it might be de- 
sirable to have two tools on the crossrail, 
and to have one move horizontally and 
the other vertically at the same time. 

It begins to look very much that if a 
designer were to work up a machine to 
do the work usually done on a boring 
mill, that a boring mill is what he would 
design, although I have an idea that in 
many features his machine would be quite 
a departure from most of the standard 
types on the market, even up to this point. 
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The next step would be the supporting 
of the crossrail, and I think the designer 
would perhaps make a preliminary sketch 
like Fig. 2. This is a plan of his ma- 
chine, and the arrows show the directions 
of thrust on the tools. He would thendraw 
in the supports or posts like A and B. His 
idea would be twofold, he would get a 
stiff construction for side thrust and cut 
down quite materially on the floor space 
at the rear. He would brace the posts 
together with a stiff deep brace, which 
would be shorter than if the posts were 
parallel. 

Some designers would say that the re- 
sultant of thrusts C and D would be at 
right angles to the crossrail, and, there- 
fore, the average thrust would be in that 
direction. But on the other hand the 
whole Crossrail tends to revolve with the 
table and the faces of the columns should 
be on radial lines drawn from the table 
center. 

From this point on, which consists 
mostly of the driving and feeding mech- 
anism, the development is a question of 
experience and ingenuity, the idea being 
to get them in with the fewest parts, and 
controllable by the operator with the least 
exertion. A pretty broad statement, but a 
good one to bear in mind. 











Tools in a Western Railroad Shop 


The shops of the Colorado & Southern 
Ry. Co., at Denver, Colo., contain many 
features of interest, particularly in the 
line of special tools and devices for 
facilitating the overhauling of locomo- 
tives. A number of these tools are here 
illustrated. 


BABBITTING FIXTURES 


A view in the babbitting department 
showing some of the fixtures for cross- 
head and guide operations is presented 
in Fig. 1. This view also includes the 
gas-heated melting pots, and in the fore- 
ground will be seen a pair of gas-fired 
furnaces, which like the melting equip- 
ment are home-made. These two fur- 
naces, by the way, are employed in con- 
nection with some pipe-bending appar- 
atus used in the same department. 

The babbitting fixture shown at the 
right is for babbitting crossheads. Figs. 
2 and 3 represent a single bar crosshead 
before and after the babbitting process 
has been accomplished. In Fig. 2 the 
crosshead is shown suspended from an 
air hoist, and in Fig. 3 it is seen in place 
upon the fixture. 

It is the practice at these shops to 
grind the crosshead guides true and par- 
allel, caliper the width of the guide and 
set the babbitting fixture by the calipers, 
for pouring the metal into the crosshead. 
The fixtures for babbitting blocks for 
single-bar crossheads and gibs for dou- 


By F. A. Stanley 


in- 


The special equipment 
cludes a set of babbitting fix- 
tures for crossheads, blocks and 
gibs; mold for packing rings; 
fixtures for axle brasses; and ap- 
pliances for handling wheel work, 
air pumps, valves and strainers. | 



































ble-bar crossheads are so devised as to 
run the proper thickness of metal upon 
these parts. When the crossheads and 
their blocks and gibs have left the bab- 
bitting fixtures no fitting of any kind 
whatever is required in mounting the 
crossheads on their guides. 


DETAILS OF THE FIXTURES 


Referring again to Fig. 2 it will be 
observed that the babbitting fixture con- 
sists of the two parallel jaws A, whose 
inner faces are tapered from the ends 
toward the center. Between these jaws 
are two wedge blocks B, which are 
drawn toward one another to expand the 
jaws, or are separated more widely to 
allow the jaws to close, by means of a 
right- and left-hand screw operated by 
the handwheel in front. The jaws are 
held in contact with the operating wedges 
by two C-springs at the ends. 


After the ground crosshead guide has 
been calipered for the width of its bar, 
the expanding babbitting fixture is ad- 
justed by the hand-wheel to the calipers. 
The crosshead suspended from the air 
hoist is then dropped into place as in 
Fig. 3 and a stop clamp C placed at the 
ends as shown. Shredded asbestos mixed 
with water until in heavy plastic condi- 
tion is applied to the open joints between 
work and fixture to prevent the babbitt 
from running out. The hot metal is then 
poured down the runner D. 

The tube extending from the funnel 
top of this runner is bent off center suf- 
ficiently to project directly over the 
opening to be poured in one side of the 
crosshead, and after the first face has 
been poured the runner is swung half 
way around, bringing its lower end over 
the opening for the other face of the 
work. 


BLock FIXTURES 


Two fixtures for babbitting blocks for 
single-bar crossheads are illustrated in 
Fig. 4. A block of this nature is repre- 
sented at E and its fixture at F. A sim- 
ilar babbitting fixture for a smaller size 
crosshead block is shown at G with the 
cover removed. 

This type of fixture is an open-ended 
box with two gibs at H, which are 
pressed by handscrews against the side 
of the crosshead block E when this is in 
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Fic. 4. BABBITTING FIXTURE FOR CROSSHEAD BLOCKS 








Fic. 1. BABBITTING AND PIPE-BENDING DEPARTMENT 


place, in order to close the cored open- 
ings along the sides of the block. 

The cover of the fixture is secured in 
place, after the work is seated, by taper 
wedges driven lightly into oblong open- 
ings in the studs which project through 
the cover. About 7 in. of metal is run 
onto the faces of the block, this being 
practically the same thickness as the 
babbitted surfaces poured in the cross- 
head itself. 

Both the crosshead and its block come 
from the babbitting fixtures with very 
smooth surfaces, the work and the fixture 
being well warmed prior to the pouring 
operation. Block tin is used entirely in 
this process. The melting pots have a 
capacity of about 250 Ib. each. 


BABBITTING GIBS 


The fixture for babbitting gibs for 
“two-bar” crossheads is shown in Fig. 5. 
One of the gibs is shown in place at 7, 
while a similar gib is seen standing at 
the end of the fixture. In this case the 
fixture is made up of a pair of taper 
bars, corresponding to a large adjust- 
able parallel, whose width is varied at 
will by manipulation of the screw 
threaded into the broad end of one of the 
tapered bars. 

This fixture, like the one shown in 
Figs. 2 and 3, is set by calipers to cor- 
respond to the width of the guides. The 
method of locating the work and guard- 
ing the ends to prevent the escape of the 
metal is shown clearly and needs no ex- 
planation. 


A MOoLp FoR PACKING RINGS 


, Another interesting device in this de- 
partment is the packing-ring mold shown 
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Fic. 5. BABBITTING FIXTURE FOR CROSSHEAD GIBS ' Fic. 6. MOLD FOR PACKING RINGS 











in Fig. 6. This fixture is found of great 
service as some 800 sets of rings, or 4000 
in all, are made every month. 

The mold is shown open. When closed 
the front plate J is swung up by the han- 
dle into contact with the fixed member K 
and held by the operator’s hand, while 
with the other hand he pours the hot 
metal from the ladle into the mold. The 
process is a rapid one and is carried on 
economically. 

FIXTURES FOR AXLE BRASSES 

Some fixtures for babbitting car-axle 
brasses and engine-truck brasses are 
illustrated in Fig. 7, the large fixture at Fic. 7; AXLE BRrAss FIXTURES 
the right in this group being for the en- 
gine-trailer brasses. These fixtures are 
very simple, enabling the brasses to be 
dropped into place with no trouble what- 
ever and poured readily. The form for 
the interior of the work is provided by 
the upright member of the fixture and 
the brass is held in place with the neces- 
sary degree of security by the screw and 
handwheel. 








PIPE EQUIPMENT 

The machine at the left in Fig. 8 is a 
home-made pipe ‘bender, which is 
adapted for making all kinds of bends 
in piping from 4 to 2 in. Some of 
these bends are put into the pipe by the 
use of rollers at the front as indicated, 
while other bends are made over the 
curved forms at the rear. Small pipe is 
handled also by means of suitable rolls 
at either side of the frame. 

Ordinarily the pipe is bent cold, but 
where desirable, owing to the nature of 
the bend or material, it is heated in one 
of the gas furnaces illustrated in Fig. 1. 
Sometimes the pipe is filled with sand to 
assure smooth bends, and in the case 
of copper pipe it is common practice to 
fill with resin before bending. Fic. 8. PIPE-BENDING MACHINE AND AiR Motor Drive For Pipe CUTTER 
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Fic. 9. AiR CYLINDER FOR SHIFTING LATHE HEAD 





Fic. 11. BENCH GRINDING RIG 


In connection with Fig. 8, attention is machine, but it has been rendered auto- 
called to the pipe threader and cutting-off matic in its drive by the application of 
machine at the right. This is a hand an air motor to the operating shaft, by 

















Fic. 12. STRAINER TOOLS 


Fic. 10. AirR-PUMP SLING 


means of which the desired speed is ob- 
tained without hand labor. 


PNEMUATIC ADJUSTMENT FOR WHEE! 
LATHE HEAD 


They have a good deal of narrow-gage 
work at these shops, and the wheel lathe 
in which both standard and narrow-gage 
axles are swung requires frequent ad- 
justment of one of the heads to conform 
tc the difference in the overall lengths 
in the two classes of axles. This fre- 


" quent shifting of the heavy lathe led 


to the installation of an air cylinder as 
illustrated in Fig. 9. This cylinder is 
secured between the lathe shears, and 
its piston is passed through the rear 
housing of the head where it is secured 
by a nut at the inside. The application 
of air pressure to the cylinder shifts the 
head the necessary distance of 18 or 
20 in. very quickly, and with no effort 
upon the part of the workman, the oper- 
ation being entirely pneumatic. 


An AIR-PUMP SLING 


A safe and convenient method of 
handling air pumps is illustrated in Fig. 
10, which shows a special sling by which 
the pump is carried by the crane hook 
when it is being removed from the engine 
or replaced. The main loop of this de- 
vice drops under the cylinder of the 
pump and takes the weight of the pump 
At the same time a loop made of lighter 
stock and pivoted to the main sling, drops 
over the front of the pump and makes it 
impossible for the latter to fall from 
the sling. At the same time the pump is 
lifted in perpendicular position, so that 
it is easily secured in place when lifted 
to the proper height alongside the loco- 
motive. 
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A GRINDING RIG 


The bench machine in Fig. 11 is used 
for grinding-in gage cocks and valves of 
all kinds. It consists of a simple head 
carrying a plain spindle with a chuck at 
the front end and a connection at the 
rear by which it is attached to an air 


motor. The speed of the spindle is 
easily controlled to suit the size and 
nature of the valve which is being 
seated. The spindle of the work is 


gripped in the chuck jaws and the body 
of the valve is held in the hands of the 
workman who applies emery and oil to 
the work and puts on the necessary pres- 
sure to accomplish the grinding opera- 
tion. 
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STRAINER TOOLS 


A set of tools for manufacturing hose 
strainers, which are made up about 5 in. 
high and with a flange diameter of 3% 
in., is shown in Fig. 12. The material 
is sheet copper about ss in. thick. A 
sheet of metal cut to a quarter circle as 
shown at A, is perforated by the punch 
and die B C. The punches are ¥ in. in 
diameter and the different rows are 
sheared slightly; that is, they are placed 
at different heights so that three or four 
rows pass through the metal before the 
next series of punches strikes the plate, 
thus making the operation much easier 
on the tools and preventing distortion of 
the copper sheet. 
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Use OF PUNCH AND SHEAR 


These tools are used in a metal punch 
and shear, and to insure accuracy of 
alignment between the punches and dies, 
the punch and die blocks are “sub- 
pressed” by means of two guide pins at 
the ends. After the perforating opera- 
tion is performed the section of copper 
is bent up to conical form and brazed, 
the. tool around which it is bent being 
shown at D. The open end of the cone 
is then flared out and flattened by insert- 
ing it in the sleeve E and applying the 
flanged punches F and G, which give 
the copper shell the required form at the 
end. 








Making the New York Air Brake—III 


The reservoirs require a facing and 
boring on each end, and as no other ma- 
chine work is necessary, except drilling, 
they are handled in a special center-drive 
lathe as shown in Fig. 1. This is on the 
order of the axle lathe, which drives 
from the center so as to allow both ends 
to be operated on at the same time. 

The driving chuck is worm driven and 
has a substantial sleeve, or quill, on the 
inside, which is equipped with heavy 
chuck jaws at each end as can be seen. 
These jaws enable the reservoir to be 
accurately centered, and firmly and sim- 
ultaneously held for the machining oper- 
ations at both ends. The tools for each 
end are carried in independent turrets 
equipped with power feeds. The work 
is handled accurately and rapidly. 


DRILLING THE RESERVOIRS 


These reservoirs are then taken to the 
two-spindle, vertical drilling machines 
shown in Fig. 2, where the holes for the 
end pipe connections are drilled and 
tapped. Each spindle is equipped with 
an auxiliary head, carrying three spindles, 
properly spaced for the holes to be 
drilled, one set carrying the drills and the 
other, the three taps used. 

The drilling machine is equipped with 
a rotary table with places for three reser- 
voirs and also a permanent drilling fix- 
ture, which swings from the central post 
so as to be readily located over the cyl- 
inder which is to be drilled. 

After the drilling operations, the work 
table is revolved one-third of a revolution, 
bringing the drilled holes under the tap- 
ping spindles and presenting an undrilled 
reservoir to the three drills. At the next 
movement of the table, the tapped reser- 
voir is swung to the front where it is 
quickly removed and another put in its 
place, so that the operations are almost 
uninterrupted. This makes a very com- 
pact and effective method of handling 
work of this kind. 


By Fred H. Colvin 








Double-ended, center drive 
lathes for boring and facing both 
ends of brake reservoirs. 

Multiple drilling by means of 
an indexing work table, as well as 
multiple spindles. 

Double lathes for turning cock 











bodies and keys at the same time. | 








Multiple-spindle machines of the usual 
type are also used in a number of opera- 
tions, one of these being shown in Fig. 3. 
This is the drilling of the freight-cylinder 
flange, which requires six spindles. The 
fixture shown is easily adjusted, and 
handles the work satisfactorily. 

The fixture consists of an angle plate A, 
the back end resting on the table and the 
front end being supported by the leg B. 
The top is drawn down against the cylin- 
der by the handle C, which controls a 


cam-operated hook-bolt, while the wedge 
D insures end location on the cylinder. 


AIR-BRAKE FITTINGS 


Air-brake rigging requires a large num- 
ber of angle cocks and other fittings so 
that a regular pipe-fitting department is 
required as part of the outfit. The ma- 
chine shown in Fig. 4 was made specially 
for this work and is shown, tapping these 
angle fittings at both ends at one oper- 
ation. 

The work is held in the revolving chuck 
A, which has four pairs of jaws, the 
rough castings being put in while at the 
top and the finished fitting being taken 
out in the same position. This chuck is 
automatically indexed in the various 
positions, the whole machine being espe- 
cially built by the Warner & Swasey Co. 
for this work. 

When it comes to plug cocks made of 
brass, the double lathe shown in Fig. 5 
is used to the exclusion of any other 
method. This is, in reality, two brass- 
working turret lathes mounted on one 
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RESERVOIR TURNING MACHINE 
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Fic. 2. DRILLING AND TAPPING RESERVOIRS 


bed. Each turret is mounted on a base 
which can be swung to the desired angle 
for the taper of the cock key, and while 
the body is being bored at A to the 
proper taper, the key is being turned at 
B to exactly the same taper as the turret 
slide at that end is set off to the same 
angle. 

The type of cock grinder used is shown 


i f- 
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in Fig. 6, the cock key being rotated first 
in one direction and then the other, by 
the geared segment A, driven from a 
small crank at the end of the shaft at 
the back. This gives a very good simu- 
lation of the hand grinding, the cock 
body being held in the hand. 

The machine in Fig. 7 is known as a 
triple-valve burnishing machine. This 
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Fic. 3. DRILLING THE RESERVOIR FLANGE 





means that the triple valves are run it 
this machine long enough ‘to burnish the 
piston rings in this cylinder and to insure 
a tight fit so as to prevent a leakage of 
air when the triple valves are put into 
operation. This is a belt-driven machine, 
the motion being imparted through the 
connecting rod and walking beam, the 
piston being carefully guided by the yoke, 
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FOR MAKING BODIES AND KEYs 
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Fic. 4. ANGLE-COCK TAPPING MACHINE 
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14 per cent.; in force four years, 1634 
per cent.; and during the coming year, 
policies in force five years will receive 
20 per cent. of the year’s premiums. 

On these policies in force the fifth 
year, the cost to the small policyholder 
is 34 per cent. less today than in the 
private companies, and 44 per cent. less 
than it was in the private companies be- 
fore 1907, after which date the companies 
reduced their rates. 

The insurance department of the Whit- 
man Savings Bank, at the close of its 
fourth financial year, after the payment 
of all death claims, expenses, and divi- 
dends, and after putting aside the full 
legal reserve on all policies, shows a 
surplus of $16,683.47. The insurance de- 
partment of the People’s Savings Bank 
of Brockton shows, at the end of the 





Four Years of Savings Bank 
Life Insurance 


On Oct. 31, 1912, the fourth financial 
vear of Massachusetts Savings Bank Life 
Insurance was completed. On this date 
there were 6665 policies in force repre- 
senting insurance to the amount of 32,- 
531,409. The four savings insurance 
banks show a total premium income of 
$101,632.27 for the financial year end- 
ing Oct. 31, 1912. This is an increase of 
33.1 per cent. over the premium income 
of the preceding year. 

On monthly premium policies, divi- 
dends have been declared as follows: In 
force one year, a dividend of one month’s 
premium, equal to 8% per cent. of the 
year’s premiums; in force two years, a 
dividend equal to one and a half month’s 
premiums, or 12'% per cent. of the year’s 

















premiums; in force three years, nearly Fic. 6. CocK-GRINDING MACHINE 

















Fic. 7. TRIPLE-VALVE BURNISHING MACHINE 


. 


fourth financial year, a surplus of $15,- 
325.75. The Berkshire County Savings 
Bank of Pittsfield, at the close of its first 
financial year, is enabled to declare divi- 
dends on the same scale. 

There are now 175 agencies in manu- 
facturing establishments, and business 
men of Massachusetts have given this 
movement their most cordial coéperation. 
Among new agencies recently established 
are: Atlantic Works, East Boston; Frank 
Mossberg Co., Attleboro, and James 
Hunter Machine Co., North Adams. 

The Massachusetts Savings Insurance 
League, with headquarters at 161 De- 
vonshire St., Boston, is sending lecturers 
and instructors at its own expense to all 
parts of the state to educate the people 
to an intelligent knowledge of the prin- 
ciples of insurance and the inducements 
to thrift and savings offered by this 
Massachusetts plan. These make it pos- 
sible for wage-earning men and women 
to make reasonable provision against the 
contingencies of the future by small 
monthly payments out of current earn- 
ings 
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Manufacturing Blakeslee Engines 


The White-Blakeslee Manufacturing 
Co., Birmingham, Ala., makes gas and 
gasoline engines of both stationary and 
portable types, ranging from 3 to 25 
horsepower. 

While the greater part of the shop 
work is carried on in the same way as in 
any other fair-sized factory turning out 
a similar product, there are some tools 
and fixtures that will be of interest. 


MACHINING BEVEL-GEAR BLANKS 


Blanks for small bevel gears like those 
shown at A, B and C, Fig. 1, are chucked 
in a turret lathe, drilled, bored and 
reamed, and then the front face is re- 
cessed with the piloted tool D. Next the 
outside bevel is finished with the piloted 
tool E. As these bevel-gear blanks are 


Editorial Correspondence 














A few of the tools and fixtures | 
used in a Southern gas and gaso- 
line engine factory. Making bevel 
gear blanks. A type of double 
end boring bar cutter that is easi- 
ly made and used. An indexing 
faceplate fixture for vertical cyl- 
inder heads. Babbitting jigs for 
crank and timing gear bearings. 











Connecting-rod forgings are placed ten 
at a time in the fixture shown at the left 
in Fig.2, and the caps split off after the 
other machine work has been done on 
them. In this fixture the crank ends are 
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set into the slots, the bar A is run 
through the wristpin bearings, and then 
the clamps are tightened down and the 
work is ready for the milling saw. 

' One of the crankshafts is shown at B. 
The keyways are cut in this while it is 
held in the fixture shown at the right. 
The connecting-rod bearing goes between 
the forks C, into which it exactly fits. 
The clamp D holds the shaft down and, 
where necessary, table clamps are used 
to give additional solidity. 


MAKING BoRING-BAR CUTTERS 


The double-end boring-bar cutters 
used by this firm, are of a very easily 
handled type, being so made as to be 
centered and clamped in the boring bar 
by a cupped out collar. These boring- 











Fic. 1. 


BEVEL GEAR AND OTHER TOOLS .? 


Fic. 2. CONNECTING-ROD AND CRANKSHAFT JIGS 

















Fic. 3. Borinc-BAR CUTTER TOOLS 


made with three different sized holes 
in them, this tool is made with the in- 
terchangeable pilots shown at F and G. 


MISCELLANEOUS WORK 


Piston rings after splitting, are placed 
on the shouldered clamping mandrel H 
and re-turned with the gang tool J, which 
roughs and finishes them. At J are shown 
two trunnion fingers used on governors. 
These are centered and turned in pairs, 
then placed in the chuck K and the sides 
faced off in a lathe, the pieces being 
held in the chuck by t b-screw cen- 
ters and setscrews at the back. They are 
next clamped in the jig L and split apart 
with a milling saw, leaving them as 
shown. 

















Fic. 5. BABBITTING JIG 





Fic. 4. CYLINDER-HEAD LATHE FIXTURE 


bar cutters, are first cut from bar stock 
a ‘little longer than finished size, They 
are then clamped in the chuck shown at 
A, Fig. 3, and bevels cut on them as 
shown at B. The ends are also trimmed 
approximately to shape. The pieces are 
then hardened and drawn and are ground 
between centers to exact size, while 
clamped in the arbor C, which is a du- 
plicate of a boring bar, except that it is 
shorter. 


MACHINING CYLINDER HEADS 


The cylinder heads used on the ver- 
tical type of engines, are faced off for 
the gaskets, the valve holes drilled and 
Snished, or three positions in all. in the 
nxture shown in Fig. 4. The casting 
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is clamped in as shown, and the three 
positions are obtained by means of the 
taper pin A, which fits the holes B and C 
and lines them up with a hole in the back 
plate. Clamping stud bolts like D, work- 
ing in slots, allow the slide to be moved 
when desired. 
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BABBITTING BEARINGS 
Crankshaft bearings on engine frames, 
as well as the timing-gear bearing are 
babbitted by the use of the type of jig 
shown in Fig. 5. The bar A lines the 
jig up lengthwise of the frame, and col- 


lars on the crossbar B furnish stops on . 








Special Tools in an Auto 


Many special tools have been designed 
and are used in the manufacture of the 
cars at the Maxwell-Briscoe Co., Tarry- 
town, N. Y. In one or two cases this 
was necessitated by the peculiar con- 
struction of the Maxwell motor, which has 
a comparatively long crank case. 

These special machines have given 
satisfaction and doubled the output 
of similar standard machine tools. A 
few of the more interesting machines 
and fixtures are here shown and de- 
scribed. 


MACHINING THE CYLINDERS 


The lathe miller, Fig. 1, shows an old 
screw machine with turret removed and 
a milling head with power-driven table 
mounted in its place. This machine is 











Fic. 1. A LATHE MILLER 


used for the cylinder milling. The ver- 
tical spindle A being disconrected, the 
first operation is milling the flanges at 
the base of the cylinder. The cut is 
about 614 in. long, % in. wide and \% in. 
deep; 495 cylinders per nine-hour day is 
the output. 

The second operation is taking three 
simultaneous cuts, and milling the mani- 
fold bosses. This cut is heavy and the 
operation is 40 per cent. slower than the 
previous one. One of the fixtures B for 
this operation is shown. Two fixtures 
for each operation are used, being placed 
end to end, and as close together as pos- 
sible. While one cylinder is being ma- 
chined the operator is taking out and 
replacing another cylinder in the spare 


fixture. In this way the cut is practically 
continuous. After the cylinders are 
milled they go to a battery of drill 


presses where they are drilled complete 
at one setting in the box jig as shown at 
A, Fig. 2. 








By E. D. Braun 








Some special machinery de- 
signed for the machining of auto- 
mobile parts. 

The conversion of some stand- 
ard machine tools for special 
manufacturing purposes. 























SOME DRILLING TOOLS 


The two six-spindle drill jigs shown in 
Fig. 3. are used in drilling the yokes A. 
The jig B is made universal, being used 
for several different pieces. 


The second- 





Fic. 2. DRILLING CYLINDER HEADS 


operation jig C is made with the base cut 
with an annular V-groove. This groove 
has six radial pieces D locating the slotted 
end of the yoles. The lower three- 
pointed star slides up and down on the 
feathered center stud, also rocking to 
accommodate any variation in the length 
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each end of the bearings for the melted 
babbitt. A bracket C, carrying the man- 
drel D and the collars E and F, is at- 
tached to the crossbar, and is used to 
babbitt the timing-gear bearings, the 
frame being laid on its side for the pur- 
pose. 





mobile Shop 


of the forgings. Bell-mouthed bushings 
are used to locate the boss on the forg- 
ings. Between the two sliding stars, 
which are placed so that their arms are 
60 deg. apart, is a piece of firm rubber E. 

The drilling machine, Fig. 4, shows an 
interesting type of light wall drill, which 
is used for tapping as well as drilling. 
It is driven by the vertical shaft A through 
the base. The pivot arms B are of cast 
iron, being cored hollow. This machine 
was developed for its cheapness and 
speed of operation, as the operator swings 
it to any position with the left hand, 
while his right is always on the feed 
lever. 

The machine, Fig. 5, is a further de- 
velopment of the machine shown in Fig. 
4. It was designed for fast light drilling 
and tapping. The arms swing through 














Fic. 3. DRILLING THE YOKES 


a radius of 5 ft., and the spindle speeds 
are 300, 600 and 900 r.p.m. 


BoRING MACHINES 


The machine, Fig. 6, shows another 
type of light horizontal boring machine. 
The design incorporates one of the fea- 

















SWINGING WALL AND Pivot DRILLING MACHINES 
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Fic. 6. A HorizonTAL AD] USTABLE-SPINDLE DRILLING 


MACHINE 


tures advocated by the AMERICAN Ma- 
CHINIST in a recent issue, namely: Its 
bed A is made of structural steel, being 
two standard 5-in. I-beams well tied to- 
gether and then machined. 

The sliding head B has a housing re- 
sembling that of a planer, carrying a 
crossrail, which has a vertical travel. This 


crossrail carries the drill-spindle head 
driven by a universal joint from a train 
of gears at the rear end of the sliding 
head. This machine is used for facing 
camshaft bearings or drilling deep oil- 
pipe holes. 

A heavy, three-spindle adjustable bor- 
ing machine, Fig. 7, is used for simul 


Fic. 7. A HorizONTAL ADJUSTABLE THREE-SPINDLE 


BoRING MACHINE 


taneously drilling and reaming the two 
camshaft bearing holes in the motor case. 
These two holes are finished by the use 
of the side jigs A. These jigs are ac- 
curately located on the machine table by 
a slot. Arms projecting from the jig go 
through the case handholes B and carry 
the guide bushings. 








A Denver 


The plant of the Vulcan Iron Works 
Co., Denver, Colo., is a model one in 
many respects. Considerable effort. is 
made to get the greatest efficiency with 
the least amount of red tape. Too much 
system would be a handicap, but a sim- 
ple one, such as the company has in 
force, is of much benefit. 

In the engineering department nearly 
everything is standardized. The manila 
drawing paper is cut to size ready for 
use. Likewise the tracing cloth, which 
is not only cut to size, but has the com- 
pany title and border all printed on with 
a special indelible ink. Al! the drafts- 
man needs to do to complete a drawing 
is to fill out one or twe lines in the title 
and put on the drawing number. 

The saving here alone at the end of 
the year is considerable, paying for the 
printing and material many times over, 
to say nothing of eliminating all waste. 
The same effort toward economy is made 
on the blueprint paper, the rolls being 
cut to the proper width and conveniently 





By A. W. Pick* 





The system in an office where - 
an attempt is made to obtain 
efficiency in the simplest way. 
This is accomplished by standard- 
izing such material as drawing 
paper and tracing cloth in the 
engineering department. The 
system also embraces a card index 
and filing system for drawings 
and patterns, together with in- 
dividual machine numbering. 
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*Chief draftsman, Vulcan Iron Works 


Co, 
placed near the blueprint machine and 
wash tank. 


DRAWING NUMBERS 
Special attention is called to the card 
index and filing system for drawings, pat- 


terns and individual machine numbering, 


Drawing Oftice System 


which is modeled after the decimal sys- 
tem. The numbering of the drawings is 
simple in itself. First a general heading 
file, alphabetically arranged, is given a 
serial class number for the first time be- 
fore any drawings are made, As soon as a 
drawing is made under a certain heading, 
this class number is prefixed and the 
drawings given the next consecutive num- 
ber under that special class. 

For instance, a No. 5% electric hoist 
may have a general class number of 98, 
while the first drawing under that head- 
ing would be 98.01, as shown in Fig. 1. 
Still another case: Derricks may have 
a class number of 112, while a drawing 
under that heading may be 112.87. When 
the drawings under a certain class reach 
.100, which is very unusual, the number- 
ing would go right on 14.101, etc., the 
point not being regarded as a decimal 


but as a separation from the class and 
the drawing number. 
These class numbers are properly 


tabbed in the card file. The numbering 
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INDEX CARD FOR DRAWING NUMBER. 


6x4 IN. Fic. 2. INDEX CARD 


FOR SERIAL SKETCH NUMBER. 6x4 IN. 
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of the pieces shown is taken directly 
from the drawing, the piece being self-in- 
dexed. For instance, a crankpin on draw- 
ing No. 36.19 would be marked 36.19A. 


SIZES OF SHEETS AND METHOD OF FILING 


Drawings are made on three sizes, 24x 
-36 for assemblies, foundation plans and 
large details; 18x24 for general details 
and small assemblies; and 12x18 for small 
details, with still another size, 8%x11, 
a“letter size” for sketches. 


out of ten most details can be made on 


Nine times « 
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shops. This is a disadvantage, especially 
when the index cards are lost. 

By the system here described the port- 
folios containing all the drawings under 
a certain class can be picked out singly 
or ail at once and carried to any place de- 
sired and put back just as readily. When a 
draftsman is working on a certain ma- 
chine and has some drawings from dif- 
ferent classes, he is provided with a port- 
folio made of wrapping paper marked 
“work on hand,” and bearing his name, 
so that all the drawings he needs can be 
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placed among the regular drawings, when 
they can be so classified. These sketches 
are also used as a forerunner of a stand- 
ard machine until a regular inked tracing 
can te made. -For instance, it may be de- 
sired to get work starred in the shop on | 
a certain piece, when to wait for a reg- 
ular drawing would mean considerable 
delay. A free-hand sketch here would 
answer all purposes for the time being. 
Rubber stamps are used whenever they 
will save any time. 

All machines for a special purpose are 
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18x24, and it is on this size that the fil- kept here and put in the vault over night, cross-indexed under the “purchaser 


ing system is based. 

The largest size, 24x36, is folded once, 
drawing side out, so that the title can be 
read easily, making a sheet folded 18x24; 
the creasing here is of no special disad- 
vantage. Portfolios, 20x26, are provided 
for these drawings. All the drawings 
under that class number are filed in them. 
These folios in turn are filed in drawers 
specially made to receive them. 

Generally speaking, the index is used 
for finding a drawing, but there are times 
when some other drawing bearing a di- 
rect relation to one in question is wanted, 
and still again several or all the draw- 
ings under a certain class are desired. 
To depend entirely on the index here 
would be’a nuisance and a foolish waste 
of time in picking out the drawings, 
though this system is followed in many 


while the regular tracings not in use can 
be filed in their proper places, the ob- 
ject being to give the fullest protection 
in case of fire. 


THE SKETCH SHEETS 


The object of sketch sheets is to 
eliminate the work of making a regular 
inked tracing when a freehand sketch 
would answer the same purpose. This 
class of work applies especially to odd 
jobs when there is not much likelihood 
of their being repeated. If there is, 
then the sketches can be blueprinted the 
same as any drawing, as they are made 
on thin bond paper. 

The sketches bear serial numbers as 
represented by Fig. 2, but are cross- 
indexed on the purchaser cards, Fig. 3, 
Or on a special card, Fig. 4, which is 


cards,” Fig. 3; these are arranged alpha- 
betically in their drawer. It often occurs 
that the customer’s name is known, but 
not the name of the machine or the exact 
date of the order. From this card it can 
be found at once with the order as orig- 
inally made. Thus with this index it is 
unnecessary to spend all day looking for 
a certain drawing. 

When any piece is canceled, it is 
marked with a rubber stamp to that ef- 
fect, referring, when necessary, to an- 
other drawing. The same method applies 
to any changes, while the drawing itself 
is marked “revised,” with the date. 


PATTERN NUMBERING 


Patterns are numbered consecutively, 
as shown by the index cards, Fig. 5, ex- 
cept those of a standard machine, which 





1912 


December 12, 








would bear certain letters significant of 
their particular size and make. Thus a 
6x8 hoist may have the prefix letter C 
to all the patterns that belong to it. Pat- 
terns not belonging to the company, but 
made for an outside party, would have 
the significant letter and number of the 
size of machine made. Thus a 6-in. Hum- 
phreys pump would have patterns num- 
bered commencing with H. P. 01, while 
an 8-in. pump would be H.P. 801, and a 
10-in. pump would be 1001. 

The size of pump can be readily deter- 
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orders whatever is required outside, and 
he in turn gives orders to cut up the 
necessary stock. It is his duty to weigh 
all pieces and castings and deliver them 
to the proper place in the shop, stacked 
for convenient handling. 

Work can be started at a much earlier 
stage than by the old happy-go-lucky 
method. Some idea can be arrived at 
when certain shipments ought to be made. 
The progress of the work can also be 
noted at any stage when the work on a 
certain machine or job is completed. It 
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Thus, one may wish a hoist with an 
extra long drum, another may want one 
with double brakes; all of which must 
be noted so that in case of repairs, exact 
duplicate parts can be furnished. All of 
the standard parts of hoists are illustrated 
and numbered and ordered by catalog. 

All hoists of a certain size are tabu- 
lated on a reference card printed for that 
purpose, as in Fig. 9. When the size of 
a hoist and data are known and not the 
number, it can be picked out at once from 
these cards, and by referring to the serial 
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Fic. 8. CARD FOR GEAR mara: 


mined by the number. All serial pat- 
tern numbers are printed on 4x6 cards, as 
in Fig. 5, 10 numbers to each card, start- 
ing with the unit, and tabbed every 10 
cards, or 100 numbers. Thus, when one 
wishes to find a certain pattern, he can 
pick it out almost instantly. For keep- 
ing track of where the patterns are de- 
livered on such a date, a separate book 
for that purpose is maintained. 


MATERIAL Lists 


Material lists are made for each order 
with a carbon copy on the regular printed 
form seen in Fig. 6. For standard work 
a numbered list, taken from serial num- 
bers on the card, Fig. 7, is made and 
blueprinted. These lists not only call 
for the number of pieces wanted, but give 
the stock required to make them. The 


draftsman fills out his part and then 
turns it over to the material man. who 


6x4 IN. 


is the duty of the inspector to see that 
all the material on the list is not only 
checked off, but that all parts are made 
according to drawings and instructions 
and go together properly, and that imper- 
fect workmanship be noted. 


INDEXING NUMBERS FOR SPECIAL 
MACHINES 


All standard machines are numbered 
consecutively and tabbed for a card index 
printed especially for that purpose. For 
instance, electric hoists, which form the 
largest product, vary with nearly every 
order as to rope speed and horsepower, 
and consequently it is necessary to make 
note of the gearing required for these 
machines. The requisite gear data for 
each hoist are, therefore, placed on a 
card, Fig. 8, along with a note of any 
special changes from the standard ar- 
ticles. 





Fic. 9. TABULATED REFERENCE CARD. 


6x4 IN. 
number of that particular hoist, all the 
necessary information is arrived at. This 


keeping track of the hoists is one of the 
most useful features of the svstem. : 








Some Special Work Arbors 
By RoBERT J. SPENCE 


The engravings’ illustrate special 
squaring and turning arbors used in the 
manufacture of machine parts that need 
not run absolutely true when completed, 
or are to be finished by grinding. The 
principal reason for the use of these ar- 
bors are: 

Time saved going to and from the ar- 
bor press to force work on and off the 
ordinary taper arbor. Time saved in 
measuring length by elimination of scale 
or length gage. Time saved in measur- 
ing diameters by doing away with the 
use of calipers. 
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In Fig. 1 is shown an arbor for squar- 
ing bushings to an exact length. The di- 
ameter and length of the bushing shown 
are still represented in the rough. After 
having been chucked the bushing is 
slipped onto this arbor and‘ held firmly 
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turning tool just touching the outside di- 
ameter of the collar a cut is taken 


across the flange and it is turned to the 
diameter required without the use of 
calipers. 

thickness of the flange 


The is ob- 




















FiIG.3 
ARBORS FOR SQUARING 


by the setscrew A. A smoothing cut is 
then taken on the end of the bushing, 
which is then turned end for end on the 
arbor and squared until the squaring 
tool just touches the end of the arbor 
B. In this way bushings can be dupli- 
cated to exact length without the use of 
a scale or length gage. 

The portion of the arbor that enters 
into the hole in the bushing should be 
hardened (temper not drawn) and 
ground. As the bushing must be slipped 
on and off the arbor easily without the 
use of the arbor press, the arbor should 
be 0.00025 in. smaller than the lower 
limit of the diameter of the hole. 

The arbor shown in Fig. 2 is similar 
to that in Fig. 1, except that the driver 
is fastened to the arbor. This is more 
suitable for bushings of large diameter. 


ARBOR FOR MACHINING FLANGED 
BUSHINGS 


An arbor to be used in machining 
flanged bushings is shown in Fig. 3. 
After having squared the ends to length 
(using an adjustable driver like the one 
shown in Fig. 1), the bushing is slipped 
onthe arbor as illustrated, preceded by 
the ‘hardened collar A. Then with the 











FIG. 7 
ARBORS FOR SQUARING Up GEAR BLANKS 
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F16.4 
Up AND TURNING WorK 
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tained by the aid of the collar A, as il- 
lustrated in Fig. 4; the shoulder being 
squared until the squaring tool touches 
the hardened collar. The method of ob- 
taining the diameter of the bushing 
proper is better illustrated by Fig. 5. 
This particular arbor can be used for 
heavy work where two chips are needed. 
With the ends of the bushings squared 
and the turning tool just touching A, a 
cut is taken across the bushing. The 
finishing, or smoothing chip, is deter- 
mined by use of the diameter B. Ordi- 
narily, when the piece is to be finished 
by grinding, the roughing-chip ohly is 
taken. An efficient driver is shown at C. 


ARBORS FOR SQUARING UP GEAR BLANKS 


The use of such arbors when thé 


* quantity does not warrant the setting up 


of a turret machine is shown in Figs. 6, 
7, 8, and 9. Fig. 6 represents an arbor 
to be used in squaring a bevel-gear blank 
to proper thickness, the operation being 
the same as that described for squaring 
the bushing in Fig. 1. Fig. 7 shows the 
same arbor for recessing the bevel-gear 
blank by the addition of the collar A. 
The thickness of the collar is the same 
as the required depth of the recess. 
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A somewhat similar adaptation of the 
turning arbor and driver illustrated in 
Fig. 5 is presented in Figs. 8 and 9. 
Fig. 8 represents an arbor and driver to 
be used in turning the face cone of a 
bevel gear, the dotted lines showing the 
stock to be removed. Fig. 9 shows the 
arbor to be used in turning the back cone 
of the same bevel gear. The gear is 
now ready for the gear cutter. 

The bushings and bevel gear illus- 
trated are but two of a large variety of 
parts that can be machined on just such 
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Fic. 5. OBTAINING DIAMETER OF BUSHING 


arbors as here described. The turning 
and squaring arbors for each piece 
should be kept in separate boxes and 
returned with the finished work, at the 
completion of the operation, to the in- 
spector, because in addition to their use 
as lathe arbors they can be used by the 
inspector as gages. 

These arbors save a great many 
pieces from being spoiled, for the reason 
that a piece cannot be turned small in 
diameter, or made short in length. 





Comparative endurance tests of chrome- 
vanadium and _ chrome-nickel-tungsten 
steel automobile springs, conducted on a 
specially designed testing machine in the 
laboratory of the Liggett Spring & Axle 
Co., Pittsburgh, Penn., resulted in the 
following: The short plate of the chrome- 
nickel-tungsten spring failed after 9400 
shocks, or at the end of about 414 hours’ 
test. The chrome-vanadium steel spring, 
on the other hand, endured 22,000 shocks, 
or 134 per cent. more than the other. 
The test being continued, the second 
short plate of the chrome-nickel-tungsten 
spring broke at 13,200 revolutions of the 
cam on the testing machine, while that 
of the chrome-vanadium spring did not 
fail until 24,000 revolutions. As could 
only be expected, both springs showed a 
slight permanent set of + in. at the end 
of the first period. This is simply the 
result of the spring getting down to its 
work. 

A striking feature of the tests. was 
the fact that the efficiency curves cover- 
ing the chrome-vanadium spring showed 
an absolutely straight line up to the 
point of initial failure. In the heat- 
treatment of spring steel the usual pro- 
cess consists of quenching in oil and 
drawing back in molten lead. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 


—- 





Taper Drawing Rolls 


These rolls are also called pointing 
rolls and are used for a number of pur- 
poses, one of which is pointing rods for 
wire drawing. As the job of making 
them is not commonly known, I will de- 
scribe the method I use. 

The best way to start a job of this 
sort is to lay off the taper first, as shown 
in Fig. 1. We will assume that a square 
bar 2%4x2™ in. is to be drawn to 4:x% 
in. in 33 in. 

Before starting on the rolls we must 
know their center distance. Let us as- 
sume this distance to be 15 in.; this al- 








B is the throat of the roll necessary to 
insert the bar between the rolls. The 
circumference of the small circle X, 14% 
in. in diameter, is 45.5 in.; the length of 
the taper is 33 in. 

Rolling progressively is shown in Fig. 
3. The bar is inserted at A for the first 
bite or draw, and is shown coming out 
at B. At C the bar is shown shoved 
further between the rolls, and the taper 
just leaving the rolls at D, about one- 
third done? At E the bar is shown in- 
serted for the final draw, and F the taper 
coming out finished. 

Do not understand me to say that a 
33-in. taper like Fig. 1 can be drawn and 








| ROTTS ee ACU al > 2K 
boosssosraspsaser cesses Se es Soa ;" De 
FIG. 1 - DRAWING A SQUARE BAR * 
o) o 
aN xO} 
* B 
\ A 6) 
M aoe 





FIG.2 - TAPER DRAWING ROLL 
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FIG.3 -PROGRESS OF ROLLING TAPER 


TAPER DRAWING ROLLS 


lows rolls 15 in. at their greatest diam- 
eter. This multiplied by 3'/; would give 
a circumference of a little over 47 in. 
We thus know that we have ample length 
for our 33-in. length of taper. 

Now the radius of a 15-in. roll is 7% 
in., but we want the end of the bar to be 
1¢ in. thick, We therefore make the 
greatest radius of each roll % in. less 
than 7% in., or 7% in. With the di- 
viders set at 7'4 in. we scribe the circle 
B, Fig. 2. 

Draw lines through the center A di- 
viding the circle into eight equal parts. 
As the whole taper is 1 in. on each side 
of the bar, we draw a circle X, 6'4-in. 
radius, inside of the one already drawn. 

With the dividers set to “% in. mark 
off eight points on the line BA, starting 
at B and ending at P. Using these 
points, the spiral BDEGIKMOP is laid 
off. The length of the taper to be drawn 
should in no case extend further around 
the roll than from B to M, which is 
three-fourths of the circle. From M to 


finished with the number of draws men- 
tioned, as it is necessary to turn the bar 
over and draw a number of times to 
finish the taper. The degree to which 
the bar is heated, whether it is heated 
evenly or not, the shape, and the kind 
of material, all affect the amount of work 
necessary in drawing. 
R. W. J. STEWART. 
Chattanooga, Tenn. 








Herringbone Grate Bar 
Patterns 


Herringbone grate bar patterns are 
more or less common to every locality. 
Several methods of constructing these 
patterns have been described in various 
technical journals, but the fact that this 
job is one demanding cheapness and du- 
rability rather than neatness and great ac- 
curacy seems to have been overlooked. 
The following method considerably re- 
duces the time and produces a _ satis- 
factory pattern: 


Two wood blocks, A, are glued and 
tongued, with the grain of the wood fol- 
lowing the angle of the bars. These 
blocks are then planed to the required 
size and the rim is fitted around the out- 
side and tacked .on temporarily. The bars 
are then marked out by a template and 
the screw holes, B, are bored. 

Care should be taken to mark each bar 
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THE HERRINGBONE PATTERN 


so that it can be returned to its respec- 
tive place. The rim is then removed and 
the bars sawed to shape with the neces- 
sary taper on them. The tongue, C, 
makes a good solid joint in the center. 
The bars are then sandpapered and var- 
nished, and the pattern is complete. 
S. E. MEKEEL. 
New York, N. Y. 








Bench Lathe Boring Tool 
Holder 


Most of the tool holders used for bor- 
ing in a bench lathe are made with the 
holding screw on top. This gives the 
tool a very small bearing, and tends to 
chatter when cutting. 
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BENCH-LATHE TOOL HOLDER 
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The engraving shows one that has 
given good service, producing a rigid 
tool. The shank of the tool is made to 
suit the hole in the tool post. The hole 
to suit the boring tool is made of some 
standard size and when the tool is as- 
sembled by tightening the screw, a good 
tool is obtained. G. C. BEEBE. 

Springfield, II. 








Combination Molding 


The casting, Fig. 1, could be made 
either by making a full pattern, by the 
use of sweeps in loam or green sand, 
or as shown in the line engraving, by a 
combination of both loam and green 
sand. Fig. 1 shows the plan and eleva- 
tion of a jack pit casing. As this was 6 
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Fic. 1. THE CASTING 


ft. in diameter, it was too expensive to 
make an ordinary pattern for it. The 
noticeable feature of our method of 
molding was the use of cores in place of 
full patterns for the four branch outlets. 

The various sweep boards used for 
making the mold are shown in Figs. 2 and 
3. The order of procedure is as fol- 
lows: 

The right side of Fig. 2 shows the bot- 
tom A being swept up. The left side 
shows the core for the inside being made 
with the board B. The core is made of 
loam built up on the core plate C. This 
core is then taken away and the wood 
segments A, Fig. 3, are laid around the 
bed prepared for them to form the bot- 
tom flange. 

The sweep board B is used to form 
the outside, but before ramming this part 
up, the four cores (one of which is 
shown in position at C) are fixed in their 
places. These cores are made fairly 
Strong, and by using them at this stage 
it saves making core prints or draw- 
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backs. A round piece of timber D is 
placed in the hole of the core; this 
serves the double purpose of preventing 
the two halves overlapping, and the sand 
from going in. 

When the outsides have been struck 
up, the sweep board B is removed, and 
the flange E is withdrawn from the bot- 
tom of the mold. The center core is re- 
placed in position and the wood segment 
flanges are placed on the top. As will 
be noticed, these flanges now cover the 
space which will be occupied by the 
metal. This allows of the top being 
rammed up without having to fill up the 
space with sand. 

After this operation the cope is pre- 
pared in the usual way. Fig. 4 shows the 
mold ready for the metal to be poured 
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FIG.4 
THE MOLD READY FOR POURING 
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would be ruined by quenching fire with 
water or chemical extinguisters. The 
means of extinguishing fire with com- 
pressed air is nearly always available in 
the modern shop, and may be quickly ap- 
plied at a time when other extinguishers 
would do the most harm. 
Holyoke, Mass. C. L. NEWCOMB. 








Increasing Capacity of Center 
Head of Combination Square 


The center head of such tools, as sup- 
plied by manufacturers, is rough-finished 
on the points A and B; therefore the ca- 
pacity is limited to work whose diam- 
eter is small enough to pass between 
those points. 


If the protractor is set at 





























FIG.3 





AM. MACHINIST 


FIG.S 
THECORE BOX 


DETAILS OF COMBINATION MOLDING 


in. Fig. 5 is the core box for the branch 
cores, only half of a box being required, 
but the pieces must be fixed in when 
making the top part of the cores. 
Lancashire, England. W. Porter. 








Fighting Fire with Com- 
pressed Air 


The following quotation is from the 
Boston Manufacturers Mutual Fire In- 
surance Co’s. report on fire losses, num- 
ber 217, dated October 1912. 

In this case, as no hose stream was 


immediately available, the person dis- 
covering the fire seized a hose connected 


with the compressed-air system, and 
turning it on the fire, blew it out. This 
is the first instance, that we have any 
knowledge of, where air was used as a 
means of extinguishing fire. 

I believe this will interest many of 


your readers, and especially the mechan- 
ics of the country engaged in the manu- 
facture of combustible articles which 











MEASURING THE CAPACITY OF THE CEN- 
TER HEAD IN COMBINATION SQUARE 


90 deg. as shown, and the points A and 
B are filed until they bed against the 
base of the protractor, the center head 
can be used on work of any diameter. 
W. Cook. 
Coventry, England. 
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Rocker Attachment for Drill 
Jigs 

The engraving shows a rocker attach- 

ment for drill jigs. This idea is espe- 


cially adapted to heavy drill jigs that 
have to be turned from one side to an- 
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The taper gib is held in position by 
fitting into the slide by what might be 
termed a half T-slot. This part is neat- 
ly fitted. It beds, however, only on the 
taper part at the back. On the top sur- 
face a rack is formed, into the teeth of 
which a small pinion A engages. The 
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ROCKER ATTACHMENT FOR DRILL Jics 


other, and saves lifting which, to the 
busy drill hand, means much when con- 
tinued all day. 

It also saves wear on the feet. The 
length of the rocker should be made 
close to the exact length or height of 
the jig. It can be made of cast iron, 
either separately or solid with the jig. 
In this case it was made of forgings, 
adding as little weight to the jig as pos- 
sible. 

G. A. ALMORTH. 

New Haven, Conn. 








Adjustment for Taper Gibs 


The illustration shows a neat form of 
taper gib and the method of adjusting it. 
It is far neater in appearance than the 
form having a lug at one end and held 
by a stud and two nuts, and since it can 














ADJUSTMENT FOR TAPER GIBS 
be made from the bar (machinery steel 
is a good material) although it may ap- 
pear considerably more costly, it is by 
no means so expensive as it looks when 
fitted to work made in large quantities. 


pinion is rotatable by a square wrench 
fitting into the square hole, and is locked 
after adjustment by the grub screw B. 
This has a pilot which fits into a groove 
in the pinion. 

The pressure is applied through a 
brass washer C, shaped to fit the pinion. 
The purpose of the grub screw and 
washer is, of course, to keep the pinion 
in position and to prevent the gib from 
backing. The pinion may be made with 
a larger external square, in which case 
it can be used to apply a periodic lock to 
the slide. In several cases the pinion 
has been fitted with its axis vertical and 
the teeth cut on the part of the gib which 
fits into the half T-slot, vertically, of 
course. When used as a periodic lock 
there is no necessity to unlock the grub 
screw. This last in such a case is just 
tightened up sufficiently to prevent the 
gib backing. J. E. KINc. 

Manchester, England. 








An. Oilstoning Machine 


The knives to be stoned are shown in 
Fig. 1. They are forged, hardened and 
ground, the latter operation bringing the 
edge down to a thickness of 0.007 in., 
approximately. After that they are oil- 
stoned to an edge that would cut a hair. 
We built a machine to do this work. The 
knives are pushed along the stone by 
means of a link slider crank mechanism. 
The oilstone A, Fig. 2, is clamped in a re- 
cess between the sides of the crosshead 
with thicknesses of paper around it to 
prevent cracking in clamping. The 
holder B, for the knives, rests on the 
sloping faces shown, so that the exact 
angle is given to the cutting edge. No 
guides are used for the holder, as the 
operator, quickly acquiring the right 
“feel” and position, and having the 
holder right in his hands, can readily 
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turn it up to see if a perfect edge is 
formed, and if not, as quickly returns it 
to the machine for further grinding. By 
the use of this machine, we nearly 
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THE KNIFE 
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FIG. 2 
GRINDING THE KNIVES 
AN OILSTONING MACHINE 


doubled our former rate, and had a more 


uniform product. 
D. A. HAMPSON. 


Middletown, N. Y. 








Machining Camshaft Bear- 

ings 

A fixture for drilling bolt holes in cam- 
shaft bearings is shown in Fig: 1. The 
base A sets on the table of the drill press, 
and no strapping or clamping is needed. 
The bearings B are held in position by 
the guide C. The tongue in the bearing 
fits the groove in the upper half of the 
fixture E, while the jig for drilling holes 
is held in place by the setscrew D. Holes 
are bored through the lower part A, so 
that the drill can go clear through, thus 
allowing the chips to escape. After the 
holes are drilled they- are ready for bor- 
ing and reaming; the fixture for doing 
this work is shown in Fig. 2. 

The angle plate A is strapped to the 
table of the drill press. Bearings are put 
on the studs B and held rigid by tighten- 
ing the nuts on the studs. The bearing 
is centered by a tongue on the bearing fit- 
ted in a slot in the angle plate at the 
back, making it impossible for any mis- 
take to occur in setting the bearing. The 
boring bar C is inserted in the hole in the 
bearing and the cutter set to '/, in. under 
size, allowing for the reamer D (which 


_is on the same bar) to follow and finish 


to exact size. 

Boring and reaming are done in one 
operation and setting, and can be done by 
a bov, whereas before it required two op- 
erations in a lathe run by a mechanic. 
The leather washer E prevents the chips 
from getting into the hole in the angle 
plate. The bearings are now ready for 
facing off on top and bottom. This for- 
merly was done, one at a time, in a lathe, 
and required two operations to finish one 
pair of bearings. By using the fixture 
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shown in Fig. 1, we can face off the top 
and bottom of six pairs at one time, re- 
quifing only two operations, or chang- 
ings, of the fixture. c 
The fixture, Fig. 3, is bolted to the 
faceplate of a lathe by the bolts A. The 
bearings are slipped over the studs B and 
guided by the cylinder C, which fits the 
holes bored in the bearing. The bearings 
are centered by fitting in the slot D in 
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tration, has the sand-sterage bins, separa- 
tor and sandblast machinery. The small- 
er is the working room where the clean- 
ing is done. The operator is in the outer 
room as shown, which is free from flying 
dust. He puts his arms through the holes 
in the partition around the smaller room, 
these being protected by canvas flaps to 
keep sand from blowing back through 


them. 
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FIXTURE FOR MACHINING CAMSHAFT BEARINGS 


the fixture. Dimensions are obtained by 
bringing the point of the tool in contact 
with the face of the bar E. When one 
side of all six are faced, the fixture is 
unbolted from the faceplate and reversed 
and the other side faced. 

This fixture reduces the number of op- 
erations from twelve to two, which are 
now required to complete six pairs of 
bearings. The work can also be per- 
formed by cheaper help, as little skill is 
required. This work is all done on the 
bonus plan, and with this as an incen- 
tive—and these adaptable fixtures—the 
bearings are turned out at a much re- 
duced cost. 

These fixtures were designed by 
Charles Johnson, foreman of the machine 
hands in the plant of the Standard Motor 
Construction Co., Jersey City, N. J. 

Jersey City, N. J. W. L. My Les. 








Arrangement to Protect 
Sandblast Operator 


A successful arrangement to protect 
the sandblast operator is shown in the il- 
lustration. This is in use at the plant 
of the New Process Raw Hide Co., Syra- 
cuse, N. Y. 

The sandblast apparatus is in a de- 
tached building, which is divided into two 


rooms. The large one, seen in the iilus- 


At a convenient height for the oper- 
ator’s eyes is a three-pane sash through 
which he can look and see the work go- 
ing on inside. The work is mostly small 
pieces that are easily handled on a-table 
set at a convenient height to be reached 
by the workmar’s hands. 
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An interesting point is the sandblast- 
ing of the glass through which he looks. 
This cuts so rapidly that a new pane must 
be put in for each day’s run. 

New York, N. Y. A. L. PRATT. : 





Lock for Miller Knee— 
A Suggestion 


That the design of plain and universal 
millers has reached a high degree of ex- 
cellence is admitted and appreciated by 
all users. However, I should like to sug- 
gest that all makers provide an improved 
method of clamping the knee to the face 
of the column. By this method the oper- 
ator may manipulate the clamps from the 
front of the machine without having to 
reach under, or walk around, the table. 

Where frequent vertical adjustments 
are made, the time consumed in getting 
at the clamps as they are now made, is 
a factor not to be considered lightly— 
even on the lighter machines. Were it 
not for the fact that makers prefer to 
work out their own details, I would sub- 
mit details of the different methods I 
have employed in coupling the two 
clamps together, and bringing an operat- 
ing lever under the table to the front of 
the machine within easy reach of oper- 
ator. 

There are numerous ways in which 
this can be done, all having the same 
time-saving features. After having so 
equipped a number of new machines dur- 
ing the past few years, I am fully con- 
vinced that a majority of users would 
appreciate the adoption by the makers of 
some such feature, and would regard it 
as an improvement over the present 
method. H. R. Gorton. 

Zanesville, Ohio. 
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Why Good Mechanics Are 
Not Plentiful 


Your editorial, on page 788, “Why 
Good Mechanics are not Plentiful,” im- 
pels me to say something more about in- 
dustrial education. In my lifetime I have 
seen so many failures and suffered so 
much myself from the effects of no tech- 
nical training that my whole heart is in 
the subject. Good mechanics are scarce 
in all branches for these reasons. 

First: There are few or no schools 
where trades are taught in anything like 
the way in which the work is done. 

Second: With but a few exceptions, 
factory and building managers believe 
that the usual apprentice is not a money 
maker, and believe (to use a common 
expression) in letting “George do it.” 

Third: The trades limit as much as 
possible the number of apprentices and 
discourage trade schools as much as pos- 
sible. 

Also, I might add a fact by stating that 
parents are indifferent as to what be- 
comes of their children. Going home on 
a street car one evening, I overheard a 
father telling his son something like this: 

“Well, my son, you are through school 
now and have a good education; you 
must find something to do yourself.” 

That is the indifference I speak of and 
cannot understand. Why we should think 
that the common-school education is all 
that our children require is beyond me 
If it is not the function of a public school 
to fit a boy or girl for life work, what 
is the school for? There is not a good 
argument to be recorded against the pub- 
lic trade school; it has got to come. 

Our public-school system, like our ju- 
dicial system, is 50 years behind the pro- 
cession. There is one reason that holds 
the trade school back and handicaps 
many that are being started, and that is 
the fact that school teachers and pro- 
fessors think that they are the ones who 
should do the instructing. And again 
we have the school buildings standing 
idle part of the year. 

Let me say that beys and girls would 
almost educate themselves along these 
lines if they just had a place where they 
could go of their own accord and work 
at the things they liked. 

You remember: how you liked to get 
hold of tools and make a little cart or 
some other toy. It is little short of crim- 
inal to send a child into the world with 
only a book education, on which to com- 
mence the struggle for existence. 

Chicago, III. C. A. RoGeErs. 
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Discussion of Previous Question 


Referring to letters and articles previously published 
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Difficult Cored Holes 


On page 365, S. W. Francis criticizes 
my article and seeks information as to 
the method of molding. It should be ap- 
parent to anyone familiar with foundry 
practice, that Fig. 4 of his article would 
be the only practical method of molding. 
I assumed that such an explanation of 
the method of molding was unnecessary. 

Mr. Francis complains of the expense 
in molding as per Fig. 4 (his sketch). 
In the foundry connected with my place 
of employment, a sand or plaster-of- 
paris match would be used, thus making 
the parting, which would be the only 
expensive operation in molding. I agree 
with him that the brass tubes he men- 
tions are preferable to the wooden plugs; 
but my article was based on actual oper- 
ations in the foundry. 

I would ask Mr. Francis to explain 
more fully the relative merits of dry or 
green-sand coring of holes, and drilling 
them in the foundry. If the casting be a 
thin irregular one, would it not be more 
economical to let the expense of making 
this hole be borne but once and by the 
pattern room? If the piece is of such 
depth (and owing to necessary draft, 
green-sand coring would be out of the 
question), what would be the relative cost 
of the dry-sand core and the foundry- 
man’s time? Again, if it proved more 
economical to drill instead of core holes, 
why not have the drilling done in the 


machine shop, rather than in_ the 
foundry ? 
Dexter, Me. E. W. Tarte. 








The Machinist and His Small 
Tools 


_ As I have read with interest the ar- 
ticles discussing the machinist and his 
small tools, I would like to state the 
practice of a large Swiss shop manufac- 
turing heavy machinery. This practice 
is general in most every shop in Switzer- 
land 

Upon starting work, the new machinist 
receives a locker and a drawer at the 
bench, or a box arranged near his ma- 
chine tool. The toolroom (or tool crib) 
delivers to him every tool he needs. A 
printed list of all sorts of small tools is 
also given him. It records his name and 
clock number and, of course, every tool 
that has been furnished to him. In the 
course of time the machinist may re- 
quest that more tools be added, accord- 
ing to the class of work he is doing. 


— = 


Three or four times every year an inspec- 
tion is made to see if the list of tools 
given and the tools actually on hand are 
correct. 

Upon leaving the factory, the machin- 
ist returns his tools according to the 
given list. Tools such as drills, reamers, 
taps and screw dies are given out accord- 
ing to the check system. To compel the 
workman to observe good order, and care 
for the tools issued on checks, he is re- 
quested to return them every Saturday. 
A fine of two cents is placed on every 
check remaining in tool cribs on Saturday 
evening, except in cases of reasonable 
excuse. 

These tools which become the tempor- 
ary property of the man during his stay 
in the shop are not, as a rule, new 
tools; they are generally distributed so 
that the good men will have the use of 
the better tools. It is easily realized that 
the man who is able to prove to the firm 
that he is a good machinist will soon be 
privileged to use the good tools; the fore- 
man sees to this in the interest of his 
department. 

This system has worked well and with- 
cut much red tape. Moreover the men 
take good care of their tools. Law and 
order are more strict and better obeyed 
in the factories on the other side than 
they are here. The workman, being also 
entirely dependent upon the firm for his 
equipment, seemingly has less freedom 
than the American. Such, at least, has 
been my observation and experience. 

In most factories in Switzerland each 
man receives a booklet of factory by- 
laws, covering all items likely to come up 


between machinist and employer; this 
makes for greater earnestness in the 
dealings of one toward the other. 

La Porte, Ind. S. MorIer. 








Larceny! 


Your editorial on page 956, reciting 
the shady transactions of a machinery- 
building firm, recalls an analogous case 
involving an equally flagrant violation of 
commercial ethics. 

Some large builders of machinery were 
anxious to determine the manner in which 
a certain operation was being performed 
in a smaller, rival shop. To obtain this 
information they attempted to bribe the 
designer of the machine to enter their 
employ. Being unsuccessful in this. 
they resorted to the expedient of intro- 
ducing two of their own men into the 
other shop. 
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These men were told to arrive during 
the noon hour, enter the shop and in- 
quire for the shop superintendent. It 
was known that the superintendent would 
be at lunch at this time. Consequently, 
when they inquired for him, they were, as 
they expected, informed that he was out. 

“Oh,” said one of the men, “you will 
do,” and taking the foreman to one side 
he told him that he was interested in 
some of the shop products. During the 
time that he was interesting the fore- 
man, the other man went hunting for the 
specially operated machine, and after 
finding it, made a sketch of it, measuring 
the parts and noting its design. He then 
located his partner in this trickery and 
the two, thanking the foreman for his 
courtesy, departed. 

A short time following this visit, the 
firm desiring the information thus ob- 
tained produced this same special ma- 
chine. 

This is thievery, pure and simple. Prac- 
ticed under different conditions it would 
land the guilty person in jail. It seems 
inconceivable that any manufacturer with 
a pretense to decency should stoop to 
obtain information through such under- 
hand methods. 

New York, N. Y. 


[ — 


Should the Workman Pro- 
vide His Tools? 


I was interested in Francis W. Shaw’s 
letter, published on page 575, entitled 
“Should the Workman Provide his Own 
Tools ?” 

He certainly presents the subject in a 
light which is new and astonishing to me. 
I do not think his argument sound where 
he takes inaccvracy for granted, and 
complains that the private tools of the 
mechanic are not open to inspection by 
the firm. They are open to the mechanic’s 
inspection, and I have usually found that 
the man who owns the most tools takes 
the greatest care to keep them accu- 
rate. 

I possess a more complete kit of tools 
than the average workman and have had 
them for 12 years, with the exception of 
a few, which have been added recently, 
and there are no inaccuracies to be found 
in the vital parts of any of them. One 
thing I am positive.about and that is that 
my own micrometer is better kept than 
those of some firms, in the screws of 
whose instruments I have often found 
considerable grit, a kink on the anvil, 
or strains caused by the handling of dif- 
ferent people. 

He also anticipates the costly results 
of one workman lending another a faulty 
tool. Let me assure Mr. Shaw that a 
man who takes enough interest in his 
business to provide himself with a good 
kit of tools, is not going to be foolish 
enough to lend them to anybody. That 


A. TOWLER. 
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is exactly how his tools are going to be- 
come inaccurate. 

In one shop in which I worked, a mi- 
crometer, belonging to the firm, was in 
general use, and everyone knew that it 
registered 0.001 in. small, One day some- 
one corrected this micrometer, forgetting 
to attach a label bearing suitable lines 
to commemorate the event. As a result, 
three or four pieces were spoiled before 
it was found that the gage had been 
“tampered with.” 

Your correspondent suggests that the 
tools be inspected every alternate pay- 
day; that is, once per fortnight. 
not take a fortnight for a precision tool 
to get out of order. 

Of course, there are exceptions to 
every rule, and it is well to keep a set 
of reference gages in the toolroom to 
check tools against. These gages should 
be accessible at any time. Large tools, 
and such tools as are peculiar to the re- 
quirements of any one firm, should cer- 
tainly be furnished by the employers, but 
always with suitable standard and avail- 
able reference gages. If the work its 
not then like the standards there will be 
no excuse. 


MoneEY SPENT FOR Toots Not WASTED 


It is stated that the possession of tools 
by every mechanic is a wasteful prac- 
tice, and that probably half the teols in 
the workmen’s tool chests would be suf- 
ficient for the whole shop. I have been 
ir a good many shops, and I know that I 
have always had occasion to use nearly 
all the tools in my chest almost every 


day. At least, they are all used during 
the week. 
The lathe tools and milling cutters 


which Mr. Shaw mentions usually do be- 
long to the workman insofar as he has 
the exclusive use of them. The accur- 
acy of cutting tools, however, is not 
ordinarily as important as the accuracy 
of measuring tools, or if so, is not so 
readily lost. 

Of course tools improve, and some- 
times quite suddenly. But surely almost 
any machinist is financially able to keep 
the contents of his tool chest uptodate. 

I can, and always have considered it 
up to me, when going to a new job, 
where the work necessitated the use of 
tools which I did not possess, to provide 
myself with these tools. I have always 
regarded my success in such a position 
as depending to a great extent on having, 
for my own use, the correct tools for 
the job. My employers have appreciated 
it, and I have never yet been out of 
pocket by it. 

The workman should undoubtedly pro- 
vide his own tools. Anyone who has 
seen the look of enthusiasm on a boy’s 
face when he handles his own 12-in. 
rule for the first time, will see then that 
an interest is born in him for his work, 
this interest can hardly be created in 


It does .- 
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any other way. The very fact that he 
owns an instrument of precision fills him 
with a desire to learn to yse it well. 

In my opinion it will be a discourage- 
ment to a man who is interested in his 
work, and I shall consider that the ma- 
chine-making business has sunk to a very 
low level, when, as Mr. Shaw anticipates, 
the workman is not allowed to possess a 
single tool. 

G. R. THATCHER. 
Lutor, Beds., England. 





Languages and the Engineer 


Without desiring to unduly conflict with 
the editorial on the above subject, on 
page 745, I wish to add to the discussion 
which is sure to result. 

Two questions naturally arise: First, 
is it worth while for the self-satisfied 
American engineer to devote much time 
to acquiring a speaking acquaintance 
with languages which he must travel 
thousands of miles to use? Second, is it 
not worth while to get together and have 
the more important German and French 
or other foreign contributions to engi- 
neering translated into English? 

In discussing the first of the two ques- 
tions, it may be assumed that foreign 
languages as at present taught are pre- 
sented for their cultural rather than their 
engineering value. An entirely different 
organization would be necessary for 
the teaching of technical) German or 
French. The fact that in Europe a man 
need only 'ean over his back fence to be 
in another country where another lan- 
guage is spoken, makes not merely for 
the learning of that language, but for its 
constant practice. 

How many college or technical men 
follow up their languages sufficiently to 
enable them to read the simplest novel 
or fairy tale ten years after graduation ? 
Possibly more would if they were taught 
technica! languages and if such articles 
were available. As a matter of fact, it 
is only in the largest cities that foreign 
literature is to be found in public li- 
braries. It is possible but hardly prob- 
able that manv more engineers than now 
do would subscribe for these magazines 
if they could read them, as most engi- 
neers are too busy to do more than a 
fraction of the reading that they would 
like to do. 

For a number of years I carried on 
quite a bit of foreign correspondence, 
part of which came to me in English and 
more in French and German. These let- 
ters were all understandable, after due 
thought, but it took as long to rearrange 
the English of many of them as it did to 
translate the German and French Ilet- 
ters. The result of this was that I gave 
up all attempt to put my replies into 
those languages, but wrote them in Eng- 
lish. I mav have lost some business by 
so doing, but I doubt it. I think that the 











December 12, 1912 


recipients were as curious to know what 
they contained as I was to know what was 
in theirs. I did not let anything go with- 
out translation, which I usually had to 
pay for, as my college language was al- 
together too weak for the job. 


TRANSLATING ENGINEERING CONTRI- 
BUTIONS 


The second point admits of only one 
answer. Regardless of what the techni- 
cal schools may do in the next four years 
those of us who are already in the har- 
ness need whatever help there is to be 
obtained from foreign papers. To get it 
ourselves we have to guess at the nature 
of the article from the illustrations and 
then have it translated. Even then it 
may not prove to be just what we want. 
Collectively, we might get all these things 
published or the enterprising editors of 
the more prosperous American technical 
papers might publish translations of the 
more important articles. Really we ought 
to be posted. , 

As hinted in my previous article, I have 
no quarrel with any man who wishes 
to learn a foreign language. I do not 
see, however, why certain unfortunates, 
like myself, for example, should be 
crammed with something that they cannot 
assimilate when it is well known that it 
is a.simple matter to have translations 
made at much less than engineering 
rates. If a man of linguistic tastes wishes 
to study and go abroad for a time, he 
can undoubtedly acquire a knowledge 
which will remain with him for some 
time, but that is an unlikely bit of good 
fortune for the majority of us. The man 
who has practically no opportunity to 
speak another language is sure to lose it 
by atrophy just as a diseased arm 
withers. 


Worcester, Mass. E. H. Fisu. 








Rechristen the Grinderhand 


From the article under the above head- 
ing, on page 824, it is inferred that the 
grinderhand does not get the credit duc 
him by those who do not understand 
what cylindrical grinding is. We cannot 
expect people who are not thoroughly 
conversant with shop methods or ex- 
pressions to understand when shop 
language is used. Take the word “tool 
maker,” for example. The initiated think 
of a tool maker as one skilled in the 
construction of jigs and special tools, 
while the name tool maker conveys to the 
lay mind the impression that the person 
in question is a workman, in grimy 
clothing, working at the blacksmith trade 
in one form or another. 

In traveling in different localities, I 
have found that it is common practice to 
refer to the man operating a grinding 
machine as a “grinding-machine opera- 
tor.” To my mind this is a better name 
than grinderhand, as the word “hand” 


AMERICAN MACHINIST 
generally conveys the impression that the 
man referred to is an unskilled laborer. 
I say generally, as lathe and planer 
hands are exceptions to this rule. 

In a way Mr. Spence overestimates the 
skill required to operate a grinding ma- 
chine. It is commonly known that one 
of the economic considerations in finish- 
ing work by grinding is the fact that the 
services of a high-priced mechanic are 
not called for. A tool maker receives 
wages above the average because it takes 
several years of close application to qual- 
ify as a skilled tool maker. On the other 
hand, any man possessing mechanical 
aptitude can become an efficient grinding- 
machine operator with a few months’ 
training. In fact some of the very best 
grinding-machine operators that I have 
met are not, or do not pretend to be, ma- 
chinists or tool makers. That the mod- 
ern grinding machine will preduce ac- 
curate work is due more to the machine 
and the wheels used than to the operator. 

Mr. Spence speaks of the “grinder- 
hand” finishing work within a limit of 
one twenty-thousandth of an inch. [ 
have done a little grinding and sold a few 
carloads of grinding wheels, and would 
be interested to know the material, grit, 
grade, and bond, of a wheel that will 
enable one to work within these small 
limits. 

We will all admit that a tool maker who 
uses extreme care, can, with carefully 
washed flour emery, lap cylindrical work 
to within the limits named, provided he 
has at his command accurate means of 
measuring his work. However, I am in- 
clined to doubt that it is possible to 
grind to within the close limits men- 
tioned, with an abrasive wheel. 

Philadelphia, Penn. F. B. JACOBS. 








English for Foreign Workmen 


What you had to say editorially on 
page 580, about mimicking the speech 
of foreign workmen, is the first intelli- 
gent discussion of this very prevalent ail- 
ment that has ever come to my atten- 
tion. As a habit it is paralleled only by 
the questionable practice of shouting at 
them to accomplish the same results. 

By some weird psychological hocus- 
pocus, it is evidently assumed by 90 per 
cent. of those entrusted with the supervi- 
sion of alien workmen that their skulls 
are abnormally thick and their brains 
curiously unresponsive to undefiled 
speech. Just how it is proposed to in- 
culcate a knowledge of English through 
the medium of language corruption, is a 
matter for philological analysis. 

This mongrel speech is on a par with 
the twaddle of doting parents in conver- 
sation with the vear-old heir apparent, 
and about as understandable as contem- 
porary ragtime of the “Hitchy Koo” per- 
suasion. 

There is another phase of such speech, 
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invo!ving an accompaniment of hand and 
arm movements, strongly resembling 
Swedish calisthenics. You, perhaps, 
have observed a foreman attempting to 
instruct a perfectly law-abiding machin- 
ist by waving his arms like flails and 
shouting Sanskrit into his unoffending 
ear. 

The unfortunate victim of this verbal 
sand-bagging instinctively knows that 
his intelligence is on trial and conscien- 
tiously attempts to follow instruction that 
is utterly bevond the intelligence of any- 
body. At the same time, the foreman will 
have the gall to stand back and betray 
bland astonishment over the “stupidity” 
of the foreigner because of his failure to 
comprehend the incomprehensible. 

I have heard foremen “ball up” an ex- 
planation through the introduction of this 
home-made jargon when it was wholly 
uncalled for, and when a practical dem- 
onstration, unaccompanied by many 
words, wouid have afforded all the ex- 
planation that was required. 

The !anguage of the shop is necessarily 
and literally mechanical. By this is 
meant that it is more or less restricted in 
expression td terms identified with shop 
practice, and thus constitutes a vernacu- 
lar that would be Greek to even an aca- 
demic nontechnical American. The for- 
eigner, through familiarity with the prac- 
tices of his vocation, is best qualified 
to mechanically adapt and mentally adopt 
this terminology if left to the pursuit 
of his work with only such instruction as 
is necessary. He is a keen observer 
and a good student and, as a rule, attains 
proficiency in speech coincidently with 
his advance in American shop methods. 

To attempt to simplify or accelerate 
this development by shouting a strange 
and weird tongue at him is, to say the 
least, confusing. It is recommended to 
those consciously or unconsciously guilty 
of this mistake that they modify their 
speech and actions, addressing the work- 
man slowly and deliberately, and in 
words of few syllables. The futility of 
any other procedure is easily understood 
when it is considered that a man’s na- 
tionality deprives him of neither brains 
nor hearing, and that {t is just as ridi- 
culous to orally blackjack a foreigner 
to make him understand as it is a work- 
man of native extraction. The sooner 
this is appreciated, the sooner will the 


fool practice that you condemn be 
abandoned. 
J. H. VAUGHAN. 


New York, N. Y. 








Clamp Nut and Handle for 
Jigs 

The article under the above heading on 
page 905, interests me. If there is any 
one thing that should not be used in any 
jig it is a nut for clamping the work. 
Once in a very long while there may be 
a slight excuse for a nut with an in- 
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terrupted thread so that it can be handled 
quickly, but any kind of a nut with a 
regulation thread is inexcusable in a jig 
where speed of manipulation is desired. 

A certain concern is now spending 
about $200,000 for jigs, and while [{ have 
not seen them, I am told that there is 
not a single screw-controlled clamp in 
the lot. 


New York, N. Y. E. A. Dixie. 








Engineer Draftsman 


I will endeavor to reply to A. L. Pratt’s 
criticism, on page 701, of my article on 
page 644, 

It should be understood that I am not 
pleading for the term “enginéer-drafts- 
man.” I am trying to define the term 
without confusing the duties of the 
drawing-room employee and those of the 
designer. The designer does not stop 
with the finished drawing, for if he did 
he would be little more than a draftsman. 
Anyone capable of designing and super- 
vising the construction of machinery or 
anything else involving mechanical or 
architectural design, is certainly an “en- 
gineer-draftsman.” 

I will cut the argument a little finer. I 
personally know hundreds of mechanical 
engineers who can produce designs and 
details that are perfectly successful. This 
is the extent of their ability. To direct 
or oversee the work of manufacture is 
beyond them. Their work stops with the 
finished drawing. On the other hand, 
suppose someone contracts with you to 
design, detail and build a certain mech- 
anism and states that the designer must 
inspect the work as it progresses. What 
then? If he can do it he is an “engineer- 
draftsman” and not a “mechanical engi- 
neer.” The term “mechanical engineer” 
is used broadly these days by persons 
without the proper right to it, and the 
term “engineer-draftsman” is all that it 
should be, and I am glad to see at least 
one person with views on the question. 

Brooklyn, N. Y. H. W. BENSEL. 








How We Turned the Vaper 


The articles on pages 364 and 533, on 
turning a taper, remind me of a method 
I have used. To get the correct angle 
for setting the compound rest, or the 
natural tangent of angle, which is the 
same: as half the contained angle = 
large diameter — small diameter 

2 
depth of taper taken 
Nottingham, England. 





E. S. Moore. 








Modern Shop Electric Crane 


Wiring 
On page 651, Ernest G. Bradshaw de- 
scribes various methods of installing feed 
wires for electric cranes. While in charge 
of equipping the new shops at the 


. dium silicate as a filler for 
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Charleston, S. C., Navy Yard, about five 
years ago, I provided an installation of 
feed wires for the foundry crane, as 
shown in the illustration. The feed wires 
are supported on the wooden blocks A, 
spaced about 19 ft. apart. A semicircular 
groove was cut out of the top of the 
blocks in which the runway wires rest, so 





























ELECTRIC CRANE WIRING 


from slipping off the 
striking the runway 


as to prevent them 
supports or from 
girders. 

Instead of using hook-shoe collectors, 
as proposed by Mr. Bradshaw, the trolley 
wheels B, having a slight amount of end 
play, were fitted, so as to avcid unneces- 
sary stresses in the feed wires. The use 
of wheels instead of hook collectors also 
reduces abrasion of the feed wires to a 
minimum, as rolling friction takes the 
place of sliding friction. 

The feed wires are set up fairly taut 
by means of the usual strain insulators 
at the ends, sc that when the trolley 
wheels lift them from their supports, good 
contact is insured. 

The cost of this installation was very 
slight, as compared to the cost of an 
equipment involving the use of more elab- 
orate hangers and insulators. The con- 
struction has proved satisfactory, espe- 
cially as to maintenance and freedom 
from grounds and short circuits. 

J. A. Furer, 
Naval Constructor, U. S. N. 
Philadelphia, Penn. 





Silicate of Soda as a Filler 


How many mechanics know of the 
good results derived from the use of so- 
threaded 
joints where white or red lead is com- 
monly used ? 

We were building 8-in. globe valves 
for superheated steam and used red 
lead for a filler on the threaded portion 
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and under the shoulder of the valve 
seat. In the tests the lead blew out and 
the threaded portion leaked badly, large- 
ly because of poor steel castings. 

The valve seats could be screwed 
down to the shoulder by hand and in 
assembling were tightened down against 
the shoulder by two men, with a lever 
15 ft. long. The thread was 12 pitch, 
1% in. deep. We took them apart, 
cleaned the red lead off, and applied so- 
dium silicate to the threads in the same 
manner. 

The results derived were beyond our 
expectations, the silicate not only mak- 
ing a tight joint, but locking the valve 
seat so effectively as to prevent any pos- 
sibility of its loosening under duty. 

Malden, Mass. G. I. JOHNSON. 





A Method of Marking 
Patterns 


A good method of marking and num- 
bering miscellaneous patterns is shown 
here. 








Machine Works, 
me. Be 


Smith 

Ashville, 

Jones Special Bending Machine 
Pattern No. 77 


4 wanted of Bronze 




















These small tickets are printed on thin 
paper—blueprints or blackprints would 
also answer—and the number of the pat- 
tern or the name of the part, and the kind 
of material required, are written in their 
proper places on the ticket with water- 
proof ink. The ticket is then gummed to 
the pattern, and completely coated over 
with shellac. 

K. D. CHARLES. 


Lyndhurst, N. J. 





The vaporization of metals from the 
solid state directly to the gaseous is a 
subject about which the Engineering News 
points out there is little definite know}- 
edge, but which is of considerable import- 
ance in connection with the working of 
metals. In a paper before the American 
Foundrymen’s Association, Prof. |. W. 
Richards, of Lehigh University, cited the 
case of zinc, which boils at 920° C., and 
which has an appreciable vapor tension 
at 289° C., or 130° C. below its melting 
peint. This effect is familiar in the cases 
of ice and to a more marked extent of 
carbon-dioxide snow, but that metals are 
subject to the same action is less generally 
understood. The temperature of the 
metal, the pressure, temperature and 
chemical activity of the surrounding gas, 
and the rapidity of flow of this gas over 
the surface of the metal seem to be fac- 
tors affecting this phenomenon. 
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Mechanical Engineers Annual Meeting 


The thirty-third annual meeting of the 
American Society of Mechanical Engi- 
neers opened Tuesday evening, Dec. 3. 
The address of the retiring president, Dr. 
Alexander C. Humphreys, under the title 
of “The Present Opportunities and Con- 
sequent Responsibilities of the Engineer,” 
was of special interest and value as will 
be seen from the abstract which follows: 


ABSTRACT OF Dr. HUMPHREY’S ADDRESS 


Doubtless we are all prepared to agree 
that special qualifications, natural and 
acquired, must necessarily involve a com- 
mensurate responsibility to employ those 
qualifications in effective seryice. For 
many years past I have been deeply im- 
pressed with the particular responsibility 
of the engineer to the community, by rea- 
son of his special equipment. If, through 
his special equipment, he is qualified to 
render service to the community at large, 
that service should not be limited to his 
perticular field of work. 

My proposition then is that today, by 
reason of the present complex conditions 
surrounding the industries there are 
offered to us as engineers opportunities 
for public service which are exceptional; 
and our responsibilities are the greater 
because these conditions were in part 
created by members o: our profession. 
These opportunities are offered to us; if 
we refuse to accept them, we assume a 
grave responsibility. 

The fact that others are more than will- 
ing to take the lead in the effort to solve 
the problems which ave threatening our 
well-being as a nation does not relieve 
us of responsibility, but rather to the 
contrary. If we leave it to the lawyers, 
thecretical economists and others, to 
shape the measures of reform, then just 
so far as we could have bettered the re- 
sult, the reproach must rest upon us. 
As far as possible, the work of reform 
should be the result of sincere codpera- 
tion on the part of all conscientious 
and competent members of the body 
politic. 

If we consider their addresses col- 
lectively, I find that there is little or noth- 
ing to be said as to the opportunities and 
responsibilities of the engineer which has 
rot already been said by our past presi- 
dents. 


EDUCATION AND RESPONSIBILITY 


The education of the engineer is neces- 
sarily involved in the question of his re- 
sponsibility. Some of the authors of these 
addresses have given expression to de- 
cided opinions on this subject of engi- 
reering education, and I have no doubt 
that the authors were not all in entire 
agreement; and yet, as I read their 
papers, I find that it is not difficult to har- 
monize the seeming differences. . . . 


Editorial Correspondence 


An unusually successful con- 
vention during which the in- 
creased activities of the society 


were plainly evidenced. 

The especially pleasing feat- 
ure was a banquet in honor of 
Professor Sweet. 





The words of our past presidents serve 
continually to remind us that the re- 
sponsible engineer must be a completely 
qualified expert in some one branch of 
engineering, while possessing a broad 
grasp on engineering activities as a whole, 
including the ethical and sociological ele- 
ments of industrial administration. 

Especially for the benefit of students 
in engineering, I suggest that these ad- 





W. F. M. Goss, New PREsIDENT, 
AMERICAN SOCIETY OF Me- 
CHANICAL ENGINEERS 


dresses be gathered together in a sepa- 
rate volume. A thoughtful reading of 
these papers should serve to teach these 
students that the profession they are 
preparing to enter is committed to pub- 
lic service along broad lines of useful- 
Ms osc 

As we look over the actual record of 
progress since the writing of the earlier 
of these papers, we find that the growth 
and improvement in -material things in 
many cases has surpassed the prophecies 
of the writers; but in educational and 
sociological questions and particularly 
as to the relations between capital and 


labor, so called, I fear the hopes ex- 
pressed have not been realized. Here, 
then, are the opportunities for the men 
who, if they will, can speak with author- 
ity. 


VALUE OF ENGINEERING HISTORY 


In one other particular we must be 
strongly impressed by the reading of 
these papers, the great educational value 
of the study of the history of engineering. 
Te the engineer-student and the young 
engineer especially, this study is of great 
value both specifically and culturally. It 
is a branch of our educational work more 
or less neglected in many of our colleges 
of engineering. Those of us who came 
more directly in contact with Mr. Conrad 
Matchoss, the representative of the 
Munich Museum, during his recent visit 
tc the United States, must have realized 


that here we have opportunities for 
progress. 
And intimately connected with this 


teaching of the history of engineering is 
the need for the establishment of at least 
one comprehensive museum, illustrative 
of industrial progress, organized some- 
what along the lines of the Munich 
Museum. Let us hope that there may be 
found, and soon found, those willing and 
able to father such a scheme. It is a 
hopeful sign that several of the national 
engineering societies and other interests 
are preparing to codperate for the solving 
of this problem. 

The question of the responsibility of 
the engineer must carry back to those 
who are responsible for his education and 
specific training, including not only the 
colleges of engineering but also the 
graded schools and the employers and 
others in control of those employed. 

With regard to the schools in which 
our boys are prepared for the engineering 
college or for a direct entry into busi- 
ness or industrial life, may we not charge 
that these schools are not, as a rule, 
conducted for the benefit of the masses ? 
May we not claim that the public schools, 
supported by taxation, should be admin- 
istered primarily for the preparing of the 
masses for self-support? The keynote 
in our scheme of public education should 
be thoroughness, and particularly with 
regard to the three R’s and the elementary 
studies in general. 

The course of instruction in our public 
schools should be shaped for the benefit 
of those who are not to enter college; 
that is, for those who by one catise or 
another are forced to become wage earn- 
ers at 18 years of age or less. In the 
scheme, adequate provision should be 
made for those who do not and cannot 
remain in school beyond the grammar- 
schoo? period. This change would not 
work an injustice to those who find them- 
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selves in a position to continue their book 
and laboratory study in the colleges. The 
present scheme tends strongly toward 
superficiality, which must be harmful 
to all. 


GENERAL PREPARATORY TRAINING BEST 


In the case of those who are preparing 
to enter the college of engineering, | 
hold that they should not be subjected to 
a specialized preparatory training. I hold 
that these doys particularly should re- 
ceive a sound general training, for they 
are the ones who will obtain later the 
advantages of the specialized training. 
The high-school pupils who are not to 
enter the college of engineering are the 
ones more in need of instruction in me- 
chanical drawing, manual training and 
the like. 

If, in the allotted time, the boys prepar- 
ing for the college of engineering could 
get a sound preparation in the general 
studies and also get the preliminary 
practical training, so much the better. 
But the crowded curriculum of the pres- 
ent day tends to prevent this. To secure 
thoroughness our public schools must 
reduce their requirements or increase 
their efficiency, or both. And in this 
connection it must be realized that all 
culture is not obtained from so called 
cultural studies. 

Of late years we hear much to the 
effect that by reason of the rapid strides 
made and being made in enginecring 
science, the courses in our colleges of 
engineering should be extended from 
four years to five, six and even seven 
years. Included in this scheme of ex- 
tension is the purpose to devote a con- 
siderable portion of the college course 
to the general or nontechnical studies. 
If this is wise, then why not use the 
years of preparation most advantageously 
on the general studies? In the case of 
the boy preparing for the college of en- 
gineering, why begin to specialize be- 
fore he enters college? The case of the 
boy who is to go out from the grammar 
school or high school to become a wage 
earner is quite different. We might, if 
it is practicable, specialize in his case. 

And here the coédperative system, the 
alternating of school: and shop, or school 
and business, demands our thoughtful 
and sympathetic consideration. This same 
system carried on a higher plane, is par- 
ticularly worthy of our professional at- 
tention, especially as now being tried so 
intelligently under Dean Schneider, of the 
College of Engineering of the University 
of Cincinnati. In any case, in the four 
vears’ engineering course, the general 
studies should not be slighted and the 
technical studies should be so presented 
and taught as to give them the greatest 
possible cultural value. 


FIVE-YEAR Course Not OFTEN ADVISABLE 


For the great majority of students I 
cannot believe that it is the part of wis- 
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dom to extend the college-engineering 
course beyond the four years which is 
now the general rule. For these men the 
age of graduation, on the average, is 
about 22 years. At that age a young man 
intended for our profession certainly 
should be prepared to earn a living; con- 
tinuing, however, to be a student, as he 
must continue to be to his last active day 
in his profession, if he aims to fill a posi- 
tion of authority. 

If the college course is to be extended 
by reason of the many more things now 
to be learned, will five, six, seven, ten, or 
even twenty years be sufficient? My 
arswer is in the negative, and for two 
reasons. No matter how many years the 
student remained in college there would 
be more to learn of engineering science; 
and much that the engineer needs to know 
the college or university cannot teach. 
But in four years the college of engi- 
neering should be able to teach its stu- 
dents, if they have the natural qualifi- 
cations and have been soundly prepared, 
how to learn by themselves and so how 
to profit effectively by the teachings of 
experience. 

Is there not some measure of disad- 
vantage in keeping an engineering student 
engaged exclusively on the ‘study of 
theory even if the theory is presented in 
as practical form as is possible in the 
class room and laboratory? Is it not 
true that those who employ young engi- 
neers who have had only four years of 
college environment complain that too 
many of them are at first more or less 
disqualified for practical work by hav- 
ing too high an appreciation of, and too 
great a reliance upon, their college train- 
ing? The longer they stay in college the 
more apparent will bé this partial dis- 
qualification. * 

I know that I shall here be misunder- 
stood to the effect that I am arguing 
against college training for the engineer. 
Nothing could be farther from the truth. 
I am arguing in favor of a proper balance 
between the teaching of the college and 
the teaching of the school of experience; 
that is, a proper balance between theory 
and practice. 

Also, I am not arguing against post- 
graduate courses for the few who may 
be specially qualified for advanced study 
in theory and research. Though here I 
believe that many engage in college post- 
graduate study who would do better out 
in the world of work. A man is not tem- 
peramentally qualified for research sim- 
ply because he thinks he is. The best 
graduate school for the great majority 
of engineer graduates is the school of 
experience. Ip m2ny eases even research 
can be more advartageously pursued out- 
side the environment of the college, in 
direct contact with the conditions govern- 
ing practice. 

This is shown in the many instances 
of the fruits of outside research carried 
back into the college and there taught 
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tu the undergraduates, giving them the 
data so disclosed and helping to impress 
upon them the value of and necessity for 
experience teaching. Why is it that in 
the face of these facts continually pre- 
sented to the college instructors, certain . 
of them are so ready to claim a monopoly 
of all educational agencies ? 


Two SIDES TO STANDARDIZATION 


It can be claimed that the store of ex- 
perience teaching thus carried back to 
the college can there best be classified 
and standardized. To a large extent this 
is true. But here, as in every other such 
question, there are two sides to be con- 
sidered. Not always is the schoolman 
qualified to interpret correctly and com- 
prehensively the data thus placed in his 
hands. Mere is where our engineering 
societies are doing an important work 
outside of the colleges as well as in co- 
operation with them and their professors 
as individuals. 

In the cause of increased efficiency this 
all speaks for coéperation, and particu- 
larly for an adequate appreciation of the 
value of codperation between schoolmen 
and practicing engineers. To this end the 
professors of engineering should be en- 
couraged to engage in practice for their 
own benefit and for the benefit of their 
students. This coéperation can be further 
developed by direct interchange of ideas 
and data between professors and their 
former students, as practiced in some 
measure in this country, and to a much 
greater extent, I understand, in some of 
the German universities. 

Are not many of our troubles with 
respect to education occasioned by the 
belief on the part of many educators that 
all education is to be obtained only within 
the school and college walls? If they 
do not believe this, do not many of them 
minimize the educational value of ex- 
perience in the world of work in contact 
and competition with one’s fellows? 
Havirtg in mind some of the men we are 
constantly associating with, it seems ab- 
surd to have to remind ourselves that the 
school of experience teaches many things 
which the school and college cannot 
teach, and that this school of experience 
also may exert a strong cultural influ- 
ence. 

Even if some of the schoolmen are in- 
clined to underestimate the educational 
value of experience teaching, we as engi- 
neers must not forget that before the first 
college of engineering was organized the 
engineer was busy at his many tasks and 
the mechanical engineer had produced 
the steam engine, that most potent prog- 
ress-maker of the ages. 


Apvice To YOUNG ENGINEERS 


While referring to experience teach- 
ing and the insufficiency of the unsup- 
ported college training for the engineer, 
permit me to give a word of advice to 
the juniors of our profession. Too fre- 
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quently young engineer graduates assume 
the responsibility of acting as consulting 
engineers before they have had adequate 
practical experience. A few make the 
more serious mistake of assuming this 
great responsibility immediately after 
graduation, before they have had any 
practice. 

The engineer graduate is not an engi- 
neer until he is qualified to deal with the 
practical conditions of his selected spe- 
cialty. He must be a commercial engi- 
neer in the sense that he should regard 
the money for the investment of which 
he is more or less responsible, as a sacred 
trust. It is not for him to risk his employ- 
er’s money in experiments for which he 
is not qualified by specific experience. 

Still more unfortunately some of these 
young men set up as general consulting 
engineers. The saving clause is that they 
are probably as competent in one engi- 
neering specialty as another. No man 
should attempt the role of consulting en- 
gineer until he has had a comprehensive 
practical experience in his specialty. By 
doing so the offender brings discredit 
not only upon himself but upon our pro- 
fession as a whole. 

Having said this to the young graduate, 
permit me to say a word as to the re- 
sponsibility of his employer. The young 
graduate should not be left without guid- 
ance in the school of experience. If the 
employer is an engineer or is competent 
to direct in the practical things of his 
specialty, he should see to it that the 
employee gets every possible opportunity 
to learn the practical side of the busi- 
ness and to harmonize the theoretical 
with the practical. 

Too often the cadet engineer will be 
difficult to teach and direct because of his 
unreadiness to believe that he needs this 
practical experience. Too often he is 
unwilling to get down to the long hours, 
dirt and drudgery which may be required 
to win this practical experience. It is 
the duty of the employer to provide the 
means for this, and, failing in success 
after a fair, patient and intelligent trial, 
to assist the youngster to a better under- 
standing of what is required of the engi- 
neer by giving him his discharge. I 
know of a number of good men who have 
been saved by this seemingly severe 
treatment. 


THE EMPLOYERS’ RESPONSIBILITY 


Ln the treatment of the cadet engineer 
there rests upon the employer a grave 
responsibility. Many a young fellow has 
been unfairly treated because through 
ignorance, indifference or stupidity the 
one in authority has expected more than 
could in reason be demanded. Some 
employers, not technical graduates them- 
selves, exaggerate the immediate results 
to be obtained from a college training. 

Others, college graduates themselves, 
forget how little they knew of practical 
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things when they graduated, and they 
think they are comparing the ignorance 
of the cadet with what they knew when 
they graduated; but really they are com- 
paring with what they know now after 
ten, twenty or thirty years of practical 
experience. c 

Other cadets have the misfortunes to 
falt under the control of so called “prac- 
tical men” who despise “book learning” 
and are glad of an opportunity to expose 
the ignorance of the “college boy.” It 
is the duty of the employer, especially 
if he is an engineer, to see that the young 
graduates taken into his employ are, as 
far as possible, saved from these harm- 
ful influences, including the conceit of 
the graduate himself, which work injury 
tc both employer and employed. 

From all that I have said as to the 
opportunities for improvement let it not 
te understood that I am condemning 
the combination of educational agencies 
which has produced the men who have 
done so much for this country.through its 
industries. We must realize that the pas- 
sage of time has wrought of late great 
changes not only as to the science of en- 
gineering, but in a marked degree as to 
the sociologic and economic conditions 
within which we must practice if we are 
t> meet our responsibilities to both capi- 
tal and labor. A system which permits 
men of more than average ability or de- 
termination to qualify for our profession 
should be so improved through experience 
teaching as to enable us to turn out from 
our educational mills a larger percentage 
of first-class product and to reduce the 
percentage of rejections. 

Many a young man who might have 
given a good account of himself if he 
had been better handled at some turning 
point in his career in college or practice, 
has failed because he had not yet devel- 
oped the stamina to resist the forces, 
negative and positive, which were oppos- 
ing his progress. It is a source of grati- 
fication to me that I have saved from 
breaking under the strain of injustice in 
the college and in the school of experi- 
ence, and it is a source of regret and 
humiliation to me that in certain cases, 
as I can now realize, I failed in my duty 
im this respect. 


BETTER METHODS NEEDED 


In arguing for saner and better bal- 
anced educational methods to meet the 
conditions referred to, conditions of the 
past as well as of the present, I have no 
sympathy with those who condemn all 
our educational theories and methods as 
obsolete and, therefore, to be consigned 
to the scrap heap. Some English engi- 
neer, whose name I have forgotten, said 
that where the United States engineers 
and industrial managers had a distinct 
advantage over his countrymen was in 
their readiness to scrap obsolete appar- 
atus. This “scrapping” process can be, 
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like everything else, carried to extremes. 
We should first determine whether by 
new combinations the apparently obso- 
lete apparatus cannot again be made com- 
mercially efficient. The inefficient ele- 
ments only should be replaced. 

And when it comes to the question of 
scrapping we must determine whether 
the interest on both the old and the new 
does not abgorb the anticipated savings. 
I do not hesitate to affirm that in this 
country, in our enthusiasm for improve- 
ment, we have frequently been guilty of 
wasteful practice in this regard. This, 
ir a marked degree, applies to much that 
has been proposed in connection with the 
scrapping of our educational agencies. 
~In connection with discussions of in- 
dustrial questions and the education of 
the engineer we hear much of the oppor- 
tunities ‘for increased efficiency. There 
are such opportunities and there always 


will be. But we also hear much of con- 
servation, frequently from the same 
sources. Efficiency of methods should 


include true conservation; the elimination 
of the false and defective, but certainly 
the retention of all that has been proved 
through experienge to be true and yseful. 
With Patrick Henry I say, “I know of no 
way of judging of the future but by the 
past.” Many of our modern reformers 
would change this to read, “I know of no 
way of planning for the future but by 
disregarding the past.” 

With the conserving of the good and 
useful there should be the constant effort 
to render these still more useful. The 
older a method or practice, provided it 
has stood successfully the test of years, 
the more it is to be prized. Yet we are 
told by some reformers that because a 
thing is old, and for that reason alone, 
it should be scrapped. We are told that 
because of the marvelous progress made 
in, engineering science in late years, all 
the teachings of our schools of engineer- 
ing should be scrapped. We are told 
that practically all that was taught in 
these schools 25 years ago is now obso- 
lete. 

Have all the teaching of languages, 
logic, -history, mathematics, physics, 
chemistry of the-past been rendered val- 
ueless because we have advanced in our 
knowledge of Nature’s laws? Apart 
from more direct arguments we may say 
that one of the most valuable lines of 
instruction for the study of engineering is 
the history of the development of engi- 
reering science. If it is true that all this 
of the past is valueless, how was it that 
the men of the past, taught in the schools 
and outside of the schools, were able to 
bring about these wonderful advances ? 


FUNCTIONS OF A COLLEGE 


What is the specific function of the col- 
lege of engineering? Is it to store 
the brain with facts, or what the teachers 
believe at the time to be facts, or is it to 
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train and discipline the brains of the 
students to think with facility and ac- 
curacy along the lines of their future 
vocations? Many of us who, for the 
time, have forgotton much of this store 
of facts without being seriously em- 
barrassed by the loss, have our answer 
to this question. Again let me say that 
the school and the college cannot com- 
plete the training of the engineer; and 
that these agencies can only prepare the 
student to learn his profession in the field 
of practice. 

Given the personality, it remains for 
him to develop in the field of practice 
the initiative for which the formal teach- 
ing and drill of the school and college 
should have prepared him effectively. 
Included in this preparation should be 
some teaching of the business side of en- 
gineering practice, including the princi- 
ples of accountancy, depreciation, com- 
mercial law, patent law, specifications, 
contracts, analysis of data, and the like. 

Whatever may be said as to the room 
for improvements in the agencies, pro- 
cesses and methods employed in the 
education of the engineer, it should need 
no argument to demonstrate that the 
leaders’ in the profession are as a class 
those best qualified to advise authorita- 
tively in connection with the efforts to 
solve many of the most serious problems 
of the day, involved as these are with 
questions of transportation, public utili- 
ties and the industries in general. And 
for the well-being of our country these 
problems must be solved wisely. 

This is an age of reform, and of late 
years reforms have been so hastily and 
incompetently put forward as to bring 
the term reform into reproach. In fact 
a significant feature of many of our re- 
form movements is the readiness of the 
leaders to act on impulse and without 
anything approaching adequate investiga- 
tion. As has been well said, it seems to 
be 2 characteristic of this class of re- 
formers to go too far and too fast. 


Dr. Humphrey’s address was followed 
by the usual reception to the retiring 
president and the president-elect, W. F. 
M. Goss, the arrangements having been 
perfectly planned and carried out not- 
withstanding the large attendance. 


ExraNSION OF THE SOcIETY’s ACTIVITIES 


This meeting is notab'e for having the 
time completely filled with simultaneous 
sessions in different parts of the build- 
ing, indicating the healthy expansion of 
the Society in its active work along va- 
rious lines of industry. An idea of this 
may be gathered from the fact that on 
Wednesday morning, following the busi- 
ness meetings three separate sessions 
were held on the following subjects: 

In the Power Plant session were papers 
on: “Dimensions of ‘Boiter’Chimneys: for 
Crude i!.” by C. R. Weymouth; “Tests 
of a 1000-hp., 24 Tubes High B. & W. 
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Boiler,”. by B. N. Bump; “Air in Sur- 
face Condensation,” by George A. Orrok; 
“Properties of Saturated and Super- 
heated Ammonia,” by Wm. Earl Mosher; 
“Physical Properties of Anhydrous Am- 
monia,” by L. S. Marks and F. W. Loom- 
is; “Experiments with North Dakota Lig- 
nite in a Steam Power Plant and a Gas 
Producer,” by Calvin H. Crouch;. “The 
Baltimore Sewerage Pump Valve,” by 
A. F. Nagle. 

In the Textile session, papers were 
presented on: “The Principles of Valu- 
ing Property,” by Henry K. Rowell; “The 
Power Plants of Textile Mills,” by John 
A. Stevens. 

The Gas Power section, which is sep- 
arately organized, elected its officers and 
transacted routine business, after which 
the address of Chairman H. J. Freyn 
took up the “Recent Development of Gas 
Power in Europe.” This was discussed 
by Prof. Wm. T. Magruder, D. G. Baker 
and others; and was followed by a paper 
on “Heavy Oil for Use in Internal-Com- 
bustion Engines,” by Irving C. Allen. 

Wednesday afternoon, Dec. 4, was de- 
voted to reports of technical committees, 
which included Power Tests, Hoisting and 
Conveying, Standard Cross-section Sym- 
bols, Involute Gears, Standardization of 
Catalogs, Flanges, Pipe Threads and 
ethers. 


RECEPTION AND DINNER TO PROFESSOR 
SWEET 

The most enjoyable feature of the 
whole convention was the reception and 
dinner tendered to Prof. John E. Sweet. 
This was in celebration of his eightieth 
birthday and was one of the best ex- 
amples of affectionate regard and spon- 
taneous good fellowship that it has been 
our privilege to witness. 

Under the guidance of Ambrose 
Swasey, as toastmaster, everything passed 
off es smoothly as could be imagined. 
Mr. Swasey’s intimate connections with 
Prof. Sweet ever since the formation of 
the society, enabled him to give a per- 
sonal touch to every point that was 
brought out in a manner that was ex- 
tremely pleasing and appropriate. The 
address of welcome was delivered by 
Dr. Alexander C. Humphreys and was 
entirely free from the often objection- 
able formalities of such occasions. 

Robert W. Hunt spoke in behalf of the 
American Society of Mechanical Engi- 
neers as a body. A. W. Smith, director 
of Sibley College, Cornell Uni /ersity, to 
which Prof. Sweet gave so much of his 
time and experience in the early days 
when devotion and personal service were 
absolutely necessary for its success, spoke 
very pleasingly for “Prof. Sweet’s Boys.” 

A list of these “boys” would reveal an 
astonishingly large number of engi- 
neers who have made enviable names 
for themselves in the mechanical world, 
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all of them gladly acknowledging that 
much of their success is due to the in- 
spiration of the man as well as to the 
solid foundation of the “professor” in 
engineering. 

An interesting feature of the evening 
was the reading by Frank G. Tallman 
of a few of the many letters and tele- 
grams of congratulations to Prof. Sweet, 
and regrets at not being able to attend, 
from all parts of the world, and from 
some of the best known men in the en- 
gineering field. The response by Prof. 
Sweet was characteristic of the man. 

Under the heading of “The Beautiful 
in Science,” John A. Brashear gave one 
of his very interesting talks, with the 
simple eloquence for which he is justly 
noted, calling attention to the beautifil 
sides of many of our mechanical devices 
which we are all too prone to overlook, 
in our endeavors to secure production. 

He wove into his talk many interesting 
and astounding comparisons regarding 
space and light and our relation to the 
other planets, showing particularly how 
one of the first straight-line engines, 
built many years ago by Prof. Sweer, 
had furnished the motive power all these 
years for grinding the lenses for our 
most famous telescopes. And _ how, 
thanks to these lenses, we had added 
over 200 new planets to our solar sys- 
tem. The singing of Auld Lang Syne 
brought the evening to a close. 


MACHINE SHOP PRACTICE AND IRON AND 
STEEL 


Simultaneous meetings were held on 
Thursday morning, Dec. 5, one being a 
joint session by subcommittees on Ma- 
chine Shop Practice and Iron and Steel. 
This included a report of the subcom- 
mittee on “The Development of Machine 
Shop Practice During the Last Decade”; 
“Efficient Production of Cylindrical 
Work,” by C. H. Norton; “The Strength 
of Gear Teeth,” by Guido H. Marks, and 
“Case Carbonizing,” by Marcus T. Lo- 
throp. 

Three other papers were presented at 
this session on “The Vauclain Drill”, 
“Increase of Bore of High-speed Wheels 
by Centrifugal Stress,” and “Efficiency of 
Worm Gearing for Automobile Trans- 
mission.” These have already appeared 
in these columns. 

At the same time, the Railroad ses- 
sion presented papers on “Lighting of 
Passerger Equipment in Steam Railway 
Service,” by H. A. Currie and B. F. 
Wood; and “Factors in the Selection of 
Locomotives in Relation to the Econom- 
ics of Railway Operations,” by O. S. 
Beyer, Jr. 

The Cement session included papers on 
“Some Remarks on the Depreciation 
Factor in the Cost of Producing~ Port- 
land Cement,” by Frederick H. Lewis: 


(Continued on page 1004) 
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The Growth of an Industry 


No other single industry has had such 
phenomenal growth and development as 
automobile building. Twenty years ago 
it was unknown and hardly reckoned with 
by those who-were studying the trend of 
affairs. Today its annual product is not 
only measured in thousands, but in hun- 
dreds of thousands of cars, and millions 
ef dollars. It has far outstripped other 
machinery-building industries that in 
many cases have had a century of 
growth. This tremendous result cannot 
be charged entirely to the action of the 
law of supply and demand, for there was 
no specific demand for automobiles until 
automobiles were built. 

But turning from the commercial side 
to the mechanical view, the building of a 
highly organized machine for a new pur- 
pose and bringing it to a high state of 
perfection within the brief period of 20 
years, is a tremendous engineering feat. 
The uniformity of approved design is 
probably greater today among automo- 
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biles than among any other kind of ma- 
chine. 

This has contributed directly to suc- 
cess, for it has meant the adoption of 
tested devices and mechanism and the 
elimination of freaks. It has meant the 
quick use of improvements as soon as 
their practicability was demonstrated. 
This does not mean a hopeless, mediocre 
uniformity without advancement, but it 
does mean a firm basis upon which im- 
provements can be, and have been, built. 

This being so, how did it happen that 
this desirable uniformity was achieved ? 
How has this been attained in automo- 
bile building, the newest of our great 
machine industries, this advantageous 
feature that does not exist in others hav- 
ing a long and illustrious history ? 

The answer lies in the adoption, on the 
part of the builders, of an open and com- 
municative attitude instead of the one of 
secretiveness, which is hereditary in la- 
bor-saving machinery building. In the 
early days patent conditions brought au- 
tomobile builders together into a well 
knit association. The like of this had 
never before been seen. 

An early activity of this association 
was the interchange of ideas in a me- 
chanical branch formed to consider de- 
tails of design, construction and methods 
affecting the success of the product. 
From this activity grew the work of 
standardization, which has been carried 
forward in a most admirable manner. 

Communicativeness instead of secre- 
tiveness! It has been said that scientific 
knowledge is one of our cheapest things, 
and this fact may point to one reason 
for its slow recognition and use. But 
automobile builders early recognized the 
value of scientific investigations in solv- 
ing their mechanical problems, many of 
which were entirely new in the art of ma- 
chinery building. And they investigated. 

Thus, an open and communicative pol- 
icy as opposed to one of secretiveness, 
and the use of scientific investigation as 
opposed to blindly following the “rule of 
thumb,” have been great factors in pro- 
ducing, in the brief space of 20 years. a 
successful complex machine now built 


eand all goes well. 





Should 
not the executives in other machine- 
building industries ask these questions of 
themselves? As a group in American 
industry, are we open and communica- 
tive? Are we properly using scientific 
investigation ? 


by tens of thousands annually. 





Arbitration Boards for Con- 

tract Work 

Work of all kinds has its unsatisfac- 
tory aspects, but contract work has a 
few which are distinctly its own. Con- 
tract automobile work is a notable ex- 
ample of this. 

The builders of an assembled auto- 
mobile order parts for perhaps 10,000 
cars. Prospects are good and they want 
them the day before yesterday, or sooner. 
Specifications are drawn with more or 
less vagueness, as is common. In fact, 
it is extremely difficult to draw them 
otherwise when it comes to quality of 
work, unless limits or tolerances are 
specified for each particular piece. 

The party of the second part, the con- 
tractor, is urged to get the work out and 
does his best. Transmissions, or what- 
ever they may be, are eagerly awaited 
anc assembled as fast as received. The 
contractor is complimented on the work 
But, for some un- 
known and unaccountable reason, the or- 
ders for these particular cars do not 
materalize, and the builder does not want 
te tie up his capital in parts; he needs it 
to push sales. 

Then the contractor is apt to be notified 
that his work has suddenly deteriorated. 
Transmissions that were perfect last 
week, suddenly develop gear defects— 
have too much end play; oil grooves are 
a sixty-fourth too deep or too shallow: 
anything to avoid paying for them ac- 
cording to contract. A 
afflicted in this way, suggests an arbitra- 
tion board in each industry, to whom 
all questions of this kind can be sub- 
mitted; its decision to be final. 

This is simply another case where 2 
sufficient mergin must be added to the 
price to cover such contingencies, other- 
wise the contractor decides that farming 


contractor, 
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is a more healthful occvpation. Every 
customer must pay an additional amount 
to cover such insurance—for that is what 
it amounts tc. Would not such an ar 
bitration board be useful, and is it not 


feasible ? 








Educational Requirements 


Among the readers of this paper there 
are thousands of machinists who have 
never been asked to qualify for their 
jobs by even the simplest educational 
test. There are as many more employers 
who have never even asked a man who 
applied for a job if he could read and 
write, much less if he knew the multipli- 
cation table. Why, then, should we dis- 
cuss educational requirements if there are 
none ? 

Because we are fast approaching the 
time when educational qualifications will 
become a matter of importance to all 
real machinists, even though they remain 
unimportant to operatives. We are com- 
ing to a time when the bulk of the ma- 
chine work which leaves a manufactory 
will be made by men who simply op¢rate 
machines under the supervision of ma- 
chinists, using tools made by machinists 
to build machinery designed by machin- 
ists. Turning over the routine to men 
of less capacity, but keeping for them- 
selves the mental labor involved means 
a decided upward step for the trade, 
which will then closely approximate a 
profession. 

A man who aspires to become the ma- 
chinist of the future must be able to 
design, make tools for, and direct others 
in building machinery. History shows 
men in plenty who have been able to 
make their mark in this way with little or 
We venture to predict, 
the day when it 


no schooling. 
however, that 
cheaper to hew enough from the four 


was 


sides of a log to square it than to saw 
it up into joists has gone and taken with 
it to a large extent cut-and-try mechanics, 
Competition is too keen to experiment 
longer to find out what has been proved 
over and over again and published in 
the technical press. In other words, the 
machinist of the future must be a reader. 

To become a reader of technical liter- 
ature a good working knowledge of math- 


ematics, simple algebra, geometry and 
trigonometry, and a similar knowledge 
ot physics (principally mechanics) is es- 
of these are high-school 


sential. All 
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subjects, and high schools are pretty gen- 
erally shunned by prospective machinists. 
This being the case, it appears desirable 
that in some way education along these 
lines should be open to both apprentice 
and journeymen machinists. 

We feel that here is an opportunity for 
night schools to offer instruction suffi- 
ciently concrete to be understood by men 
whose minds have not been accustomed 
to the printed page. In fact, we are 
inclined to feel that possibly some of the 
difficulty experienced -vith night classes 
has had its root in the abstract and un- 
practical nature of the methods of in- 
struction. 





The Round Corner 


Even the youngest machine designer 
has had hammered into him: “Put round 
corners on your castings.” He knows that 
a square corner must not appear on any 
pattern that goes into the foundry. Large 
fillets and long radius curves do away 
with shrinkage strains and help toward 
All 
of this is so perfectly well known that 


good molding and sound castings. 


we should almost beg our readers’ par- 
don for mentioning it. 

But why stop with the banishment of 
Why not ban- 
ish the sharp corner from finished work? 


the cast square corner ? 


If the round corner is good in one place, 
why not in another? As a simple matter 
of fact, the round corner is as valuable 
in finished surfaces as in cast surfaces. 
First, strength; 


second, eliminating places where frac- 


The advantages are: 


tures can easily start; third, doing away 
with delicate edges on cutting tools. 

That the sharp corner is a source of 
weakness, that it is the point where frac- 
tures often commence—these facts have 
been brought to every man who has had 
experience in the machine shop. Indeed, 
it has been demonstrated that scratches 
become the starting point of failure in 
alternate stress testing; so much so, that 
some investigators polish their specimens 
before submitting them to this test. If a 
scratch can become the starting point of 
a fracture, what must we think of the 
sharp corner. 

The durability ef a cutting tool, its 
most important property, is the dura- 
bility of its most delicate part. If such 
a tool has a sharp corner, that is the 
place that will burn out first. Thus the 
life of cutting tools is increased if we 
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so design machine parts that the tools 
can be made with round corners. 

All this justifies the banishing of the 
sharp corner for machine parts and the 
universal use of the round corner. 








A safety engineer has recently been 
added to the staff of the Committee for 
Accident Prevention. and Workmen’s 
Compensation of the National Associa- 
tion of Manufacturers. This expert is 
prepared to investigate manufacturing 
plants and make suggestions for the im- 
provement of working conditions to mini- 
mize accidents. To make this work at 
least partially self-sustaining, a charge is 
made for his time of $10 per day to 
members and $15 per day to nonmem- 
bers of the Association, with traveling 
expenses added. 

This is another step in the developing 
of a sound and equitable workmen’s 
compensation system in this country. It 
recognizes that money and energy spent 
in reducing accidents is a very good in- 
vestment. It is but one feature of many 
which show the increased recognition of 
the appreciation of human values in this 
Our greatest resources are ‘in 
our men and women, and the prevention 
of industrial accidents aids in conserv- 
ing them. 


country. 








The third annual report of the National 
Employment Exchange in New York con- 
tains these significant paragraphs: 

As stated in previous reports, there are 
a great many young men seeking clerical 
work who are not fitted for it, with the 
result that f they do secure a position, 
they are unable to hold it, and would 
much better off had they 
learned a trade. 


have been 


This is especially true of the boy who 
does not remain at school long enough to 
education to fit him for 
As it is, 


men are given just enough education to 


get sufficient 


clerical work. many young 


give them a distaste for manual work. 
but not enough to make them competent 
The result is that they are 
out of employment most of the time. 


office men. 

What if our school authorities should 
some day realize that there can be a con- 
nection between education and life’s 
work! 


If a patent attorney should attempt to 
write the claims on a certain type of man 
whom we too often meet, it would run 
something like this: 

Finally, what I claim as my invention 
is: The combination of a wishbone and 
a stomach. 
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Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 


News 

















High Duty Box Boring 
Machine 
The halftone shows a box boring ma- 
chine built by the Newton Machine Tool 


Works, Inc., Philadelphia, Penn. 
tion is transmitted from the 7'4-hp. motor 


Mo- | 


justing controlled by the hand- 
wheel. 

The available cutting-speed range is 
from 40 to 80 ft. per min., and the feed 
is ys in. per revolution. Motion for the 
feed is controlled by a clutch to permit 


adjusting the saddle by hand. The ma- 


screw, 














HIGH-DUTY 


to the intermediate steel spur gear en- 
gaging the two large spindle driving gears. 
The spindle head is cast integral with the 
base and has bearings for the spindle on 
each side of the driving gears. a straight 
bearing in the rear of a double taper 
bearing with renewable bushings in front. 
The machine will handle all sizes of 
boxes. The boring bars are fitted with 
slots for boring tools. Facing and cham- 
fering tools are threaded to the spindle to 
permit the use of bars of various diam- 
eters. The outer ends of the boring bars 
are supported in renewable taper bearing 
bushings fitted with adjusting nuts. 
The saddle carrying the clamps has a 
full bearing on the gits and adjustments 
are made with taper shoes. The boxes are 
held in horizontal position and are conven- 
iently handled with the vertical clamp. 
The adjusting screw is a floating fit ver- 
tically in the saddle for a distance of % in. 
and is prevented from falling below the 
neutral position by a collar. Clamping 
vokes top and bottom, are actuated by 
right-and-left-hand threads on the ad- 


Box Borinc MACHINE 


chine weighs 7824 Ib. net, and occupies 
a floor space 10 ft. long and 4 ft. wide, 
including the motor bracket, which is 
boltéd to the base. 


Pyrometer for High Speed 


Steel Hardening 


The pyrometer shown in the halftones 
is a recent development of the Wilson- 


Maeulen Co., 1 


Fic. 


E. Forty-second Street. 




















TRIPOD FOR REGULATING DEPTH 
OF TUBE 

















Fic. 2. INDICATING PART OF PYROMETER 
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New York City, and is especially adapted 
for use in hardening high-speed steel. 
The couple of this pyrometer is made 
of platinum-rhodium pprctected by a 
quartz tube which is capable of with- 
standing sudden heating and cooling. The 
quartz tube is generally put down 
through the top of the furnace and the 
dcpth of insertion regulated by the tri- 
pod stuffing box shown in Fig. 1. An 
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Fic. 3. MOvING SYSTEM FOR PYROMETER 
aluminum connection head at the open 
end of the quartz tube provides for 
making connection between the couple 
and the copper leads. 

The indicator shown in Fig. 2, has a 
scale 7 in. long. When required for a 
distance reading the instrument can be 
furnished mounted on a swinging bracket 
so that it may face in any desired di- 
rection and with a lens mounted in front 
of the scale. These indicators do not 
have to be set level and are not disturbed 
by vibration because the moving system 
to which the pointer is attached, is not 
suspended like a pendulum nor is it 


mounted with double pivots. 





GERMAN PLANER WITH STATIONARY TABLE 
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The moving system is shown in Fig. 


3. It is mounted on a single pivot at the. 


center of the coil, which also is made the 
center of gravity so that the whole sys- 
tem is exactly balanced on its single and 
central pivot. This rests in a jewel, giv- 
ing the minimum of mechanical resist- 
ance so that the light current from 4 
platinum couple has still enough power 
to turn this moving system and yet per- 
mit the current to be first passed 
througha high-resistance coil. This makes 
the electrical resistance of the whole 
Pyrometer circuit so high that the 
changes in electrical resistance caused by 
using shorter or longer connecting wires 
are negligible. 





Operation Counter 


The halftone shows a recent addition 
to the line of counting machines made 
by the W. N. Durant Co., Milwaukee, 
Wis. 
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OPERATION COUNTER 


This counter can be operated by an 
extremely short stroke if desired and re- 
quires a minimum of power. The thumb- 
nut on the left is revolved but once to 
reset all the figures to zero from any 
point. 

The driving parts for the unit wheel 
are made of case-hardened steel, and the 
case is finished in black. 











Vol. 37, No. 24 


A Combination Lathe Tool 
Holder 


The halftone shows a tool holder man- 
ufactured by John F. Slavik, Poughkeep- 
sie, N. Y. The head of the holder is ful- 
crumed on the shank, is held to it by 
two capscrews, and permits of con- 
siderable vertical adjustment of the tool. 
The seat for the tool, in the head, is V- 
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COMBINATION LATHE TOOL HOLDER 


shaped, and drills, reamers, taps, boring 
tools, etc., are held in it by means of 
a setscrew on top, which forces the 
shank of the tool into the V-shaped seat. 





Large Planer with Stationary 
Table 


The halftone shows an electrically 
driven planer built by the Berliner Werk- 
zeugmaschinenfabrik, A. G. vorm L. 
Sentker, Berlin, Germany. 

The table of this planer is stationary 
and the housings are mounted on and 
run in planed ways on the sides of it. 
Movement of the housings is obtained by 
two long screws, one on either side. The 
drive is by electric motor to a counter- 
shaft on the top of the near housing. 
The return stroke of the housings is made 
at three times the cutting stroke. The 
machine will handle work 98 in. wide, 78 
in. high and 49 ft. long. 
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Duplex Hand Miller 


The halftone shows two hand miller 
heads mounted on one base in order to 
mill two pieces simultaneously at one 
passage of the work table. 
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chains are used the tension in each chain 
is only 2 tons instead of 4 tons. 
Referring to Fig. 2, the two chains are 
fastened to the balance weight by means 
of an equalizing beam in order to equal- 
ize the tension in the two chains, and 
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DuPpLeExX HAND MILLER 


‘ With suitable adjustment to the cutter, 
single pieces can be milled on opposite 
sides. 

This machine is built by the Garvin 
Machine Co., New York City. 





Balance Weight Arrangement 
By W. G. DUNKLEY 


The rope and sheave arrangement il- 
lustrated in Fig. 1, by means of which 
a heavy weight W can be raised by ap- 
plying a much less force P, is familiar to 
everyone. If the load W is supported 
on N ropes, then the necessary force P 
to lift Wis“; 
but for every foot, say, that W is lifted, 
the force P moves through N feet. 

The above principle can be taken ad- 
vantage of when balancing a heavy slide 
or other load. Fig. 2 shows the prin- 
ciple applied to obtaiin balance of 4 
heavy spindle slide. If such a slide 
weighs 8 tons, in order to completely 
balance it under ordinary circumstances 
the balance weight would have to be a 
solid block about 1 ft. 6 in. thick by 3 
ft. wide by 9 ft. long. Moreover, if sup- 
ported on two ropes or chains, the ten- 
sion on each chain would be 4 tons. 

With the arrangement shown in Fig. 2, 
a slide weighing 8 tons can be completely 
balanced by means of a balance weight 
weighing only half the weight of the 
slide, that is, 4 tons. Moreover, if two 


(neglecting friction) 


the other ends of the two chains are 
fastened, as shown, to the upright at 
the points A and B. The slide is then 
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BALANCE WEIGHT ARRANGEMENT 


virtually suspended on two rope-and- 
sheave arrangements as illustrated in 
Fig. 1. In this case the slide is suspend- 
W . ‘ 
ed on 4 ropes. If 3 tons is the weight 
of the balance weight then the pul! on 
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each chain will be W tons, and since 


4+ 
the slide is suspended on 4 chains the 
weight suspended will be 4 x ad =W 
tons = twice the weight of the balance 
weight. 

However, as in the case of Fig. !, for 
every foot that W rises, the balance 
weight will fall 2 ft. and thus the total 
traverse of the balance weight will be 
twice the total traverse of the slide; thus 
the arrangement is most convenient only 
for balancing a heavy load which has not 
much traverse. 

The two pulleys on the slide can be ar- 
ranged, if necessary, on one pin, as 
shown in Fig. 3. These pulleys should 
be as large in diameter as possible. For 
the sake of clearness I have shown the 
pulleys at right angles to the pulleys on 
the top of the upright; but it would be 
preferable for the pulleys on the slide to 
rotate in the same plane as the pulleys 
on the top of the upright. 








Engine: Cylinder Counterbore 
By H. D. BickFrorpD 


The line engravings show the tools 
used for boring the sides of the dome 
for a gas-engine cylinder. In the tool 
shown in Fig. 1, A is the body made with 
a taper shank to suit the machine. The 
body is fitted with two guides B and 
the sliding block C, in which is assembled 
the cutter D, held rigid by a spring E. 








FIG.) ‘THE TOOL 
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FIG. 2 METHOD OF OPERATION 
ENGINE CYLINDER COUNTERBORE 


The method of operation is shown in 
Fig. 2. The tool is fed against the plug 
A, which is made the same taper as that 
required in the cylinder. The tension of 
the spring holds the tool against the 
plug, thus producing a smooth cut on the 
cylinder. 








In a technologic paper, published by 
the Bureau of Standards, dealing with 
the- effect of added faity and other oils 
upon the carbonization of mineral lub- 
ricating oils, it is stated that lubricants 
containing soap in quantity, rosin and 
asphalt should be avoided. 
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Mechanical Engineers’ 
Annual Meeting 
(Continued from page 998) 


“The Prevention of Missed Fires in Blast- 
ing,” by W. H. Masons, and “The De- 
terioration and Spontaneous Combustion 
of Gas Coal,” by Perry Barker. 

Thursday afternoon there was a ses- 
sion devoted to Fluid Flow, consisting of 
papers.on “Measurement of Air in Fan 
Work,” by Chas. H. Treat; “The V-Notch 
Weir Method of Measurement,” by D. 
Robert Yarnall; “The Centrifugal Blow- 
er for High Pressures,” by Henry F. 
Schmidt; and “Measurement of Natural 
Gas,” by Thos. R. Weymouth. 


SociAL FUNCTIONS OMITTED 


The usual reunion and ball, which has 
been an enjoyable feature of these con- 
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ventions, was missed by many, and it is 
but fair to state that its omission does 
not reflect in any way on the members 
of the entertainment committee. After 
careful deliberation by this committee 
and the council, it was very properly de- 
cided to abandon the solicitation of sub- 
scriptions for this purpose, substituting 
the modern method of removing all feel- 
ings of obligation by allowing each par- 
ticipant to pay his own share of the 
expense. 

Notice of this change, however, was 
very inadequately presented to the mem- 
bership, so that many knew nothing of 
it. Now that the matter is fully under- 
stood, it is hardly likely that a similar 
omission will occur again. 


AWARD OF JOHN Fritz MEDAL 


Thursday evening was devoted to 
the award of the John Fritz Medal 
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for 1912 to Robert Woolston Hunt, 
past-president of the society, for his 
contributions to the early development 
of the bessemer process. This was fol- 
lowed by a joint reception to Mr. Hunt 
of the four American engineering so- 
cieties. 

The closing session was devoted to 
papers on the “Present State of the Art 
of Industrial Management,” by the sub- 
committee on administration. These in- 
cluded “Axioms Concerning Manufactur- 
ing Costs,” by Henry R. Towne; and 
“Measuring Efficiency in Manufacturing,” 
by Edward B. Passano and the liveliest 
of discussion followed. 





The Bell telephone system and asso- 
ciated interests employ about 175,000 
persons. The annual pay roll is about 
$115,000,000. ~ 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 




















MetTAL WorKING 
NEW ENGLAND STATES 


Wilmot Tompkins, Presque Isle, Maine, 
is constructing a garage on North Main 
St. 

The factory of the Trenton Flint & 
Spar Co., at Topsham, Maine, was de- 
stroyed by fire, Dec. 1. Loss, $50,000. 

The storehouse and machine shop of 
the New England Power Construction 
Co., at Somerset, Vt., which were re- 
cently destroyed by fire, will be rebuilt 
immediately. 

The T. J. Flynn Sons Co., 9 Ferry St.. 
Boston, Mass., is building a new factory 
at Albany and Portland Sts., Cambridge, 
Mass., for the manufacture of sheet- 
metal building materials. The building 
will be two stories, and has a floor space 
of 16,000 sq.ft. 

The Mechanics Foundry & Machine Co. 
will build three additional buildings at 
its plant on Davol St., Fall River, Mass., 
one to be 44x100 ft., one 50x60 ft., and 
the third, 19x44 ft. 

The Framingham Coal Co. is building 
a garage at Concord and Howard S8ts., 
Framingham, Mass. 

We are officially advised that Wells 
Bros. and the Wiley & Russell Mfg. Co. 
are extending their factories for the 
manufacture of taps, dies and thread- 
cutting machinery, at Greenfield, Mass. 

Clifford Bros. are constructing a plant 
for oxy-acetylene and metal repair work, 
at Greenfield, Mass. 

The Whitcomb, Blaisdell Machine Tool 
Co..contemplates the construction of a 
foundry on Armory St., Worcester, Mass. 
Cc. E. Hildrette is treas. 


The Wyman & Gordon Co., manufac- 
turer of drop forges, contemplates the 
construction of an addition to the fac- 
tory recently purchased on Gold St.. 
Worcester, Mass. The new building is 
estimated to cost $75,000, and new equip- 
ment estimated to cost $50,000 will be 
installed. L. Y. Gorden is pres. Noted 
installed. L. Y¥. Gordon is pres. Noted 


The Rhode Island Malleable Tron Co. 
plans. to build a brick addition, 20x30 ft.., 
one story, and install an.electric genera- 
tor at its plant in Hillsgrove, R. TI. 

The Standard Machinery Co., manu- 
facturer of presses, drop hammers, roll- 
ing mills, ete., has awarded the contract 
to construct its new plant at Auburn. 


R. I. There will be three buildings: a 
main building, 350x175 ft., a forge shop, 
100x100 ft., and a boiler and engine 
house, 60x60 ft. A new power plant, 
with engines and boilers, an electric 
crane and steam hammers will be in- 
stalled. Noted Nov. 28. 


MIDDLE ATLANTIC STATES 


J. D. Hurd, 42 Beaver St., Albany, N. Y., 
has awarded a contract for the con- 
struction of a two-story machine shop. 
The estimated cost is $11,900. Fuller & 
Robinson, 95 State St., are the archs. 

John B. Hauf, Albany, N. Y., is having 
a 110x44-ft. gararwe and warehouse con- 
structed, at an estimated cost of $30,000. 
The new structure will be fireproof, four 
stories high, the two lower floors being 
used for the garage. 

Bastian Bros. Co., manufacturer of 
novelties, 69 Mt. Hope Ave., Rochester, 
N. Y., has had plans prepared by Cran- 
dall & Stroble, Archs., who will receive 
bids for a three-story addition to its 
factory. It will be 110x465 ft. 


Construction work has been started on 
the new plant which the Rome Brass & 
Foundry Co. will erect in Rome, N. Y. 
It will be one story high, 150x135 ft., 
and will cost $25,000. Noted Nov. 14. 


The Stearns Hardware Mfg. Co., Syra- 
cuse, N. Y., has leased the plant of the 
Economy Foundry Co., and will remodel 
it and equip it for the manufacture of 
hardware. 

Baker & Co., New Jersey R.R. Ave., 
Newark, N. J., manufacturers of platinum 
wire and specialties, has had plans pre- 

ared by Frederick A. Phelps, arch., 
Tnion Bldg., for a new plant, 50x188 ft., 
on Murray St. The building will be three 
stories and basement, and is estimated to 
cost $80,000. 


The Lebanon Auto & Garage Co., 
Lebanon, Penn., which was destroyed by 
fire recently, is to be rebuilt at once. 


The Pittsbureh & Lake Erie R.R., 
Smithfield St., Pittsburgh, Penn., has re- 
ceived bids for the erection of a new shop 
at McKees Rocks, Penn. 


Charles K. Smith, Philadelphia, Penn., 
is erecting a one-story garage at 9201 
Germantown Ave., at an estimated cost 
of $4500. 

Hubbard & Co., manufacturers of tools 
and shovels, 63d and Butler Sts., Pitts- 
burgh, Penn., have awarded a contract 
+ extension to its plant, to cost 


The Trustees of the Mellen Estate, 
Pittsburgh, Penn., have awarded a con- 
tract for the construction of a two- 
story brick extension to the garage at 
5958 Baum Sst. The estimated cost is 
$5000. 

The Scranton Bolt & Nut Co., Scran- 
ton, Penn., has issued $250,000 of stock 
to be used in making improvements to its 
plant. 

Work has been commenced on the 52x 
97-ft. garage to be erected for the 
Standard Garage Co., Uniontown, Penn. 
The building will be two stories high, of 
brick and steel construction, and will 
cost $50,000. 


The Ford Motor Car Co., Baltimore, 
Md., has made application for a_ permit 
to erect a garage, 20x100 ft., adjoining 
its present building. 


Alexander Yearly & Sons, Baltimore 
Md., will erect a four-story factory, 
33x59 ft., on South Calvert St., for the 
manufacture of machinery. 


SOUTHERN STATES 


The Cameron Stove Co., Richmond, Va.., 
will equip an additional building at 22d 
and Decatur Sts., for the manufacture 
of stoves. 


The Morrison Co., Inc., Richmond, Va., 
has taken over the business of the Mor- 
rison Machine & Supply Co., and is erect- 
ing a reinforced-concrete building, one 
story, 60x160 ft. Additional equipment 
will be required in the spring for manu- 
facturing wrought-iron pipe, pipe valves, 
fittings and similar products. Ware B. 
Gay is pres. and treas., Hackley Mor- 
rison is vice-pres., J. H. Hanselman is 
secy. 

The Weirton Steel Co., Weirton, W. Va.. 
recentlv incorporated with $300,000 capi- 
tal stock, has awarded contracts for a 
cold-rollin mill, annealin building, 
furnace building and gas-producer house. 

The Gibbes Machinery Co., Columbia, 
S. C., is erecting an extensive plant, in- 
cluding a foundry, machine shop, auto- 
mobile repair shop, warehouses and office 
building. Equipment will be required. 


J. B. Urquhart, Columbia, has the plans.’ 


Noted Mar. 21 


S. P. Peterson, New Orleans, La., is 
erecting a large machine shop for auto- 
mobile and carriage repairs. 

The George, Teague & George Co., re- 
cently formed at Bristol, Tenn., is erect- 
we a large stove factory in South Bris- 
ol. 


— ms 


~ 
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At Memphis, Tenn., a factory is to be 
built by W. B. Bell, New Castle, Penn., 
for the manufacture of cotton ties, or 
hoops, made of iron. 

The Cumberland Motor Co., agent for 
the Premier, Abbott-Detroit and Little 
cars, at Nashville, Tenn., is having a 
garage erected at 15th. St. and Broad- 
way. The building, which will be 100x 
175 ft., will be of white glazed brick 
and equipped with modérn machinery 
and appointments. The estimated cost 
is $40,000. Noted Oct. 24 


The Fort Bros. Foundry Co., recently 
orgenized at Nashville, Tenn., has leased 
a building at 13th Ave. and Church St., 
and will establish an iron foundry with a 
capacity of eight tons. James B. Fort is 

res., Louis N. Fort is vice-pres., Frank 

oster is secy. and treas. 

The Damon Mfg. Co., Bowling Green, 
Ky., is planning to erect a large fac- 
tory for the manufacture of flour mill- 
ing machinery, in which metal-working 
machinery and machine tools will be re- 
quired. 

At Elkhorn, Ky., the Carolina, Clinch- 
field & Ohio R.R. Co. will erect large 
machine and car shops, for which the 
equipment has not yet been ordered. 

Additional power and metal-working 
machinery will be needed in the -exten- 
sion of the plant of the J. V. Pilcher 
Mfe. Co., Louisville, Ky., which makes 
sheet metal specialties. The 
ments will not be made _ until 
spring. 

Machine tools will be required for the 
equipment of the garage and machine 
shop to be erected for the Clark Motor 
Car Co., by the Consolidated Realty Co., 
Intersouthern Bldg., Louisville, Ky. 


improve- 
next 
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Akron, 


The Rubber City Machine Co., 
m- 


Ohio, has increased its capital to 
prove its plant and equipment. 

The Eller Mfg. Co., Canton, Ohio, manu- 
facturer of sheet metal goods, has awarded 
contracts for the erection of a one-story 
factory, 280x300 ft. Cost, about $60,000. 

The Canton Foundry & Machine Co., 
Canton, Ohio, will receive bids soon for 
the erection of a one-story foundry, 
62x145 ft. 

Harry W. Welland, Cincinnati, Ohio, 
has let the contract for the construction 
of a brick and concrete public garage at 
2417-19 Gilbert Ave. 

The Cincinnati Car Co., Winton Place, 
Cincinnati, Ohio, has made arrangements 
to purchase the former plant of the 
Armor Steel Castings Co., near the main 
works, and will manufacture steel trol- 
lev cars. The new owners will remodel 
the foundry. 

Work has been started for a machine 
tool factory to be built on Clifton Ave., 
Cincinnati, Ohio, for the King Machine 
Co. 


The General Time Recorder Co., Cleve- 


land, Ohio, has leased the Prospect 
Building on Prospect Ave., and will 
equip same for the manufacture of au- 
tomatic time recording instruments. 
The Egry Autographic Register Co., 
Dayton, Ohio, has been granted a per- 
mit to erect an addition to cost $80,000. 


The building will be four stories high, 
of steel and concrete. 

The contract for the erection of the 
foundry for the Hocking Valley Mfg. Co., 
Lancaster, Ohio, has been awarded. 

The Six Co., Toledo, Ohio, will erect a 
1%-story garage and salesroom, 56x148 
ft. Mills, Rhines. Bellman & Nordhoff, 
1234 Ohio Bldg., Toledo, are archs. 


H. Kahlo, 1807 North Meridian St., In- 


dianapolis, Ind., has received bids for 
the construction of an automobile re- 
pair shop. 


The American Car & Foundry Co., 
Terre Haute, Ind., is asking for bids until 
Dec. 15, for the construction of the com- 
pany’s plant, destroyed by fire Nov. 18. 
Noted Dec. 

The American Motor Co., Battle Creek, 
Mich., has awarded the contract for the 
erection of a garage. 

The Waterman Marine Motor Co., De- 
troit, Mich., is having a new gasoline en- 
gine plant erected at Mt. Eliott Ave. and 
Fort St., Detroit. 

The Michigan Ceftral 
erect a large addition to 
Detroit, Mich. 

The Pearl Machine Co., general ma- 
chinist, Detroit, Mich., has leased a two- 
story factory on Montcalm Ave., and will 


R.R. Co. will 
its shops in 
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install equipment for manufacturing 
purposes. 

H. B. Joy, president of the Packard 
Motor Car Co., Detroit, Mich., announces 
that the buildings and additions under 
construction will be completed and ready 
for the installation of machinery, Jan. 1. 

Lockwood, Green & Co., 38 8S. Dear- 
born St., Chicago, lll, are preparing 
plans for a four-story and basement fac- 
tory building, 70x92 ft. addition to plant 
No. 1, located in Detroit, Mich., for the 
Studebaker Corporation, South Bend, 
Ind. Cost, $50,000. 

Albert Kahn and E. Wilby, Trussed 
Concrete Bldg., Detroit, Mich. have 
awarded the following contracts for the 
four-story factory building, 150x138 ft., 
for the Michigan Cash Register Co. John 
E. Duff, gen. megr., 121 Champlain St., 
Detroit. Cost, $100,000. Noted Nov. 7. 

Albert Kahn and E. Wilby, Trussed 
Concrete Bidg., Detroit, Mich., have 
awarded the several contracts for the 
new factory addition to the plant of the 
insulated Wire Co. Ss. . Medworth, 
secy., Wessen Ave. and Albert St. 

Louis Kamper, 702 Fine Arts Bldg., 
Detroit, Mich., is preparing plans for a 
three-story and basement factory, 30x100 
ft., for the Detroit Forging Co., 109 Mel- 


drum Ave., Detroit. Cost, $40,000. 
Wernette & Bradfield, Engrs. 441 
Houseman Bldg., Grand Rapids, Mich., 


are preparing plans for a two-story and 
basement factory building, 80x150 ft., 
for the Steel Furniture Co. E. W. Irwin, 
mer., Sixth and Front Sts., Grand Rap- 
ids. Cost $25,000. Noted Novy. 21. 

The Holen’s Mfg. Co., Sparta, Mich., is 
in the market for gas-engine cylinder 
boring machines. 

The Cleveland, Cincinnati, Chicago & 
St. Louis Ry. Co. has awarded the con- 
tract for the erection of a _ six-stall 
roundhouse at Cairo, Ill. 

The Chicago White Lead Co., 821 Ful- 
ton St., Chicago, IIL, is receiving bids 
for the erection of a five-story factory, 
80x180 ft., to cost $125,000. 

Hibbard, Spencer, Bartlett & Co., 303 
North State St. Chicago, Ill, have 
awarded the contract for the erection of 
a garage to cest $22,000. 

Rufus Walker, Moline, Ill., has award- 
ed the contract for the erection of a 
garage to cost $18,000. 

Fred I. Young, Moline, Ill, has let the 
contract for the construction of a_ brick 

arage at Sixth Ave. and 16th St., Moline. 
Phe new structure is to be 45x150 ft., 
and will accommodate 60 cars. Mr. 
Young is the proprietor of the Plow Cit)» 
Garage, located at 422 16th St. 

The Mount Vernon Car Co., Mount Ver- 
non, Ill, has awarded. the contract for 
a one-story erection shop, 140x450 ft. 

A reinforced-concrete factory build- 
ing, one storv high, is to be erected for 
the Welsch Estate at 886 Greenbush St., 
Milwaukee, Wis. H. C. Hengels is arch. 
The Independent Electric Co. will occupy 
the building. Cost, $20,000. 

WEST OF THE MISSISSIPPI 

B. R. Warren, Dickens, Iowa, has 
awarded the contract for the construc- 
tion of a garage, 25x100 ft 

A one-story garage, 50x185 ft., is being 
constructed on Main St., Deadwood, S. D., 


for H. C. Osterman. The estimated cost 
is $12,000. 
The Chicago, Milwaukee & Puget 


Sound Ry. plans to improve and enlarge 


its blacksmith and tank shops at Deer 
Lodge, Mont. 
The Dallas Foundry Co., Dallas, Tex.. 


has been incorporated for the purpose of 


establishing an iron foundry. The in- 
corporators are: E. Rynearson, W. F. 
Wesson and H. Holston. 

E. Cc. Butler, Albuquerque, N. M., will 
erect a commercial garage and repair 
plant, estimated to cost $7500, at Albu- 
querque. 

WESTERN STATES 

The contract has been awarded for 

the construction of four new buildings 


for the Astoria Iron Works, Georgetown, 
Wash. The estimated cost is $50,000. 

The Betterton-Morgan Co., Seattle, 
Wash., has awarded the contract for the 
construction of a two-story machine 
shop, 40x80 ft., at 4616 27th Ave., Seattle. 

E. A. Walden, formerly of Peabody, 
Kan., has located in Hollywood, Calif., 
and will erect a large commercial gar- 
age and machine shop. 

Louise Shaw, Longbeach, Calif., is 
Planning the erection of a commercial 
garage and machine shop on Seventh 


77 


and Juniper Sts., Longbeach. Dimensions, 
50x150 ft. Austin & Lochridge, 18 Lo- 
cust Ave., archs., Longbeach, are pre- 
paring plans. 

Plans have been prepared for the con- 
struction of a two-story garage, 60x160 
ft., at 526 South Flower St., Los Angeles, 


Calif., for H. P. Oats. It will be of rein- 
forced concrete and brick. 

John Offut, Dean Byers and John 
Mitchell, New Castle, Penn., have ‘ 


quired a site at Los Angeles, Calif., and 
will erect a plant for the manufacture 
of hand-made knives and saws. 


CANADA 
The Chapin Autocycle Co. has been in- 
corporated at Brantford, Ont., with cap- 
ital stock of $200,000. It will erect a fac- 
tery employing about 100 men. 


Von Gunten Bros., King St., Chatham. 
Ont., will establish a new plant for the 
manufacture of jewelry. Complete equip- 
ment will be needed. 

The Chadwick Brass Co., Ltd.. will 
erect a foundry at Hamilton, Ont., for the 
manufacture of brass, aluminum and 
bronze castings. 


The Petrolea Motor Car Co., Petrolea. 


Ont., is having plans prepared for an 
addition to its factory. 
The Standard Garage, Ltd., Toronto. 


Ont., has awarded contracts for the erec- 
tion of a new garage and repair shop 
on Oak St., to cost $15,000. It will be 
of brick, with cement foundation and 
concrete floors, two stories, 112x84 ft. 
Noted Nov. 21. 


The Wilt Twist Drill Co., of Canada, 
Ltd., has been incorporated with $150,000 


capital stock, and will erect a plant at 
Walkerville, Qnt., to manufacture ma- 
chinery and tools, engines, mechanical 


and electrical supplies. Hiram H. Walk- 


er and Hobart A. Springle are Dir. 
_The Standard Tube & Wire Fence Co., 
Woodstock, Ont., will erect a large ad- 


dition to its factory, for which plans are 
being prepared. E. W. Nesbitt: is mer. 

The Canadian Northern Ry. Co. has an- 
nounced that it will erect shops at Sas- 
katoon,, Sask., at a cost of $2,000,000. 

The Northwest Brass Foundry Co., Ltd., 
will establish a plant at Calgary, Alta., 
at an initial cost of $300,000. About 500 
men will be employed. 

The Medicine Hat Pump & Brass Mfg 
Co., Ltd., Medicine Hat, Alta., will estab- 
lish a plant, costing $50,000, for the man- 
ufacture of pumps, windmills and all 
kinds of brass goods. Charles Crary is 
interested. ‘ 

: The Lewis & ,Clark Steel Co., New 
York, is contemplating the erection of a 
$10,000,000 steel plant at Vancouver, B. C. 








New INCORPORATIONS 


METAL WORKING 
The following companies have been 
incorporated to manufacture: 
The J. & B. Mfg. Co., Pittsfield, Mass.: 
electric motors and vehicles. Capital, 
$25,000. Incorporators: F. A. Knight, 


Edward B. Jacobson and J. J. Whittlésey. 


Trumbell-Vanderpool Mfg. Co., Little- 
eld, Conn.; electrical appliances. Capi- 
tal, $50,000. Incorporators: Charles F. 
Flynn, George R. Trumbell and Floyd L. 
Vanderpool. , 


The Tremont Spring & Cabinet Bed Co., 
Boro. Bronx, N. Y.; beds and springs. 
Capital, $5000. Incorporators: Louis 
Matersohn, 309 East Fifth St., New York: 
Julius Keonie. 1752 Bathgate Ave., and 
Julius Schalchter, 994 Myrtle Ave 
Brooklyn. : ’ 4 

The Standard Structural Steel Co., Tne., 
Buffalo, Y. Y.; structural iron and ‘steel. 
Capital, $15,000. Incorporators: Moses 
L. Wallens, 239 Cedar St.: Ethel Ruben- 
stein, 403 North irmon St.. and Pas- 
quale L. Cimini, 47 Niagara St., Buffalo. 


Continental Electric & Mfe. 
Manhattan, N. Y. Capital $16,000°" rf 
socpenesets: — onen, Samuel Finkel- 
stein, Eugene L. Fisk, 39 We 3 
New York. ran ee 

Hollister Standard Motor Co., 
Manhattan, Boro. Manhattan, N. Y.: 
tor vehicles. Capital, $675,000. Incor- 
porators: H. H. Seiver, Learned White, 
W. H. Langford, 58th St. and Broadway, 
New York. ; 

The Blair Motor Truck Co. of New 
York, Boro. Manhattan, N. Y.: motor 
trucks. Capital, $5000. Incorporators: 
Howard O. Lente, Frank W. Dix and B. 
Otis Lente, 94 Park Place, New York. 
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The Kelis Motor Radiator Corporation, 
Boro. Manhattan, N. Y.; motor radiators 
for autos and auto motors. Capital, 
$650,000. Incorporators: Henry R. Bing- 
ham, New York; Alexander F. Carb, 400 
East 14ist St., and Cornelius A. Cole, 
Hackensack, N. J. 

Pyribil Machine Co., Inc., of Manhat- 
tan, Boro. Manhattan, N. Y.; tools and 
machinery. Capital, $120,000. Incorpor- 
ators: Albert yribil, Paul L. Pyribil, 
Charles B. Bauerdorf, 111 Broadway, New 
York. 

Rector Engine Corporation, Boro. Man- 
hattan, N. Y.; machinery. Capital, $150,- 
000. Incorporators: Edward Gore, 262 
West 136th St., William Magowan, 250 
West 154th St.. New York, N. Y., and 
Samuel C. Yeaton, 324 16th St., Brook- 
lyn. 

Timed Impulse Machinery Corporation 
of Manhattan, N. Y.; generators, times, 
controllers, semaphores, signals, indi- 
cators. Capitel, $10,000. Incorporators: 
Herbert C. Sparks, Waldemar Kaemp- 
ffert, John J. Pheelan, 261 Broadway, 
New York. 

The Universal Auto Appliance & Con- 
struction Co., Ine, Boro. Manhattan, 

. ¥.; motors and machines. Capital, 
$5000. Incorporators: Frederick W. Barn- 
steedt, 335 West 162d St., Moise J. Le- 
eclere, 612 West 184th St., and Henry 
B. Tucker, 66 South 12th Ave., Mt. Ver- 
non. 

Middletown Self-Locking. Burr Mfg. 
Co., Inc., Middletown, N. Y.; nuts, bolts 
and mechanical inventions. Capital, 
$1,000,000. Incorporators: David S. Aus- 
tin, Melvin J. Dunham, Seldon T. Hill, 
Middletown. 

The Geiger-Poiesz Construction Co., 
Camden, N. J.; shock absarbers and im- 
proved wheels for automobiles. Capital, 
$100,000. Incorporators: Jacob C. Geiger, 
William T. Poiesz, A. M. Garrison. 

The Universal Wrench. Co., 9 Clinton 
St., Newark, N. J.; wrenches, tools and 
implements. Capital, $500,000. Incor- 
orators: R. D. Clancy, 1001 Majestic 
3ldg., Detroit, Mich.; Bowee, 809 
Penn Ave., Denver, Colo, and A. A. 
Brown, Savoy Hotel, Denver, Colo. 

Richmond Radiator Co., Wilmington, 
Del.; radiators. Capitai, $4,725,000. In- 
corporators: J.-A. Bennett, R. S. Strack, 
Brooklyn, N. Y.; R. S. Aldrich, New 
York; H. W. Davis, Wilmington. 

The Standard Iron Works, Spartans- 
burg, S. C.; machinery and foundry pro- 
ducts. Capital, $20,000. Incorporators: 
W. L. Speights and Isaac Andrews. 

The Standard Scale & Fixture Co., 
Tampa, Fla.; scales and fixtures. Capital, 
$20,000. Incorporators: S. M. Regan and 
W. A. Joughin. 

The Odorless Gas Heater Co., Cincin- 
nati, Ohio; gas heaters. Capital, $10,000. 
Incorporators: F. C. Ludlow, R. K. Hy- 
nicka, and Henry A. Verhaga. 

The Crane Spring Steel Fence Co., 
Cleveland, Ohio; wire fence, gates, win- 
dow screens. Capital, $25,000. Incorpor- 
ators: R. J. Crane, R. Forrest, H. M. 
Fenton. 


The Self Lock Trolley Stand Co., Napo- 
leon, Ohio; trolley stands. Capital, $25,- 
000. Incorporators: William Burgess, 
W. E. Fowler, Thomas F. Burgess, Har- 
ry A. Burgess and C. G. Prentiss. 

Brigges-Chicago Mfg. Co., Chicago, TIl.; 
machinery and contractors’ equipment. 
Capital, $60,000. Incorporators: F.. C. 
Wilcox, M. A. Preston and A. G. Discus. 

Chicago Signal Co., Chicago, Ill.; sig- 
nal devices. Capital, $20,000. Incorpor- 
ators: Walter S. Vose, M. Farrell and 
A. E. Lindman. 

The Chicago Steel Products Co., Chi- 
cago, Ill.; machinery. Capital, $5000. In- 
corporators: Egbert Robertson, David 
Blumrosen and Edgar L. George. 

Petro-Haul Mfg. Co., Chicago, TIl.: gas 
engines and agricultural implements. 
Capital, $150,000. Incorporators: Harry 
Bierman, H. Vander Ploeg and Elmer E. 
Schmuck. 

The Storm Shield Mfg. Co., Chicago, 
Ill.; automobile accessories. Capital, 
$100,000. Inecorporators: R. E. Wighton, 
L. E. Street and Norman P. Street, Chi- 
cago. 

Weacrete Engineering Co., Chicago, 
Ill.; metal and chemical products. Cap- 
ital, $10,000. Incorporators: Hubert BE. 
Page, Walter S. Vose and Samuel H. 
Gilbert. 

The Utilizer Co., Chicago, Il1.: automo- 
bile accessories. Capital, $20,000. Incor- 
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orators: William C. Jacob, Louis A. 

rauss and H. W. Hill, 160 Fifth Ave., 
Chicago. 

The Eureka Safety Razor Co., Kansas 
City, Mo.; safety razors. Capitol, $50,000. 
Incorporators: George F. ish, Edward 
Smith and John Merkt. 

The Grover Rotary Engine & Pump 
Co., LaDue, Mo.; engines and pumps. 
Capital, $8000. Incorporators: David C. 
Bramell, W. S. Mitchell and E. H. Turk. 


Waco Auto Supply Co., Waco, Tex.; au- 
tomobile supplies. Capital, $5000. In- 
corporators: W. H. Montz, Waco; H. B. 
Lyne and James Harrison, Fort Worth. 





GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Dec. 2, destroyed the plant of the 
Rockingham Paper Co., manufacturer of 
tissue paper, Bellows Falls, Vt. Loss, 
$100,000. 

The building at 45 Wareham St., Bos- 
ton, Mass., was damaged by fire, Nov. 25. 
The building is occupied by the Southern 
Commercial Oil & Turpentine Co., W. H. 
Hippler & Co., wood carvers, and P. E. 
Andrews, manufacturer of furniture. 
Loss, $3500. 

The factory of N. Varney, wood worker, 
Fitchburg, Mass., was destroyed by fire 
Nov. 28. Loss, about $3000. 

George A. Stevens and Noble B. Turner, 
Great Barrington, Mass., will erect an 
addition to their box shop, practically 
doubling its capacity. 

The Holyoke Plush Co. contemplates 
the construction of an addition to its fac- 
tory at Holyoke, Mass. Estimated cost, 
$4000. 

Armour & Co. are planning several ad- 
ditions and alterations at its plant on 
Morris St., Springfield, Mass. 

The paper mills at Westfield, Mass., 
owned by the Crane Estate, has _ been 
taken over by Crane & Co., Dalton, Mass. 
The new owners contemplate improve- 
ments. 

Fire in the building of the Westfield 
Power Co., at Westfield, Mass., damaged 
the plants of the Crescent Whip Co., the 
Palmer & Upson Whip Button Co., and 
the H. A. Palmer Machine Shop. 

The Clark Independent Oil Co. will 
build a plant for pandas and storing 
oils, on Day St., West Springfield, Mass. 
Three 20,000-gal. tanks will be con- 
structed. 

Matthew J. Whitehall has had plans 

repared for an addition to his carpet 
actory at Worcester, Mass. A_ brick 
building, two stories, 25x35 ft., will be 
built for machine drying, and an addi- 
tion is contemplated for the present dry- 
ing house. 

The Strathmore Paper Co., Woronoco, 
Mass., has awarded a contract for the 
construction of a boiler house, 84x38 ft., a 
pump house, 48x38 ft., and a covered 
filter bed and settling basin, 93x42 ft. 
Noted Aug. 20. 

An addition is being built at the spin- 
ning mill of the Dexter Yarn Co., at Paw- 
tucket, R. L 

The Davol Rubber Co. is receiving bids 
for the construction of a three-story ad- 
dition to its plant on Point St., Provi- 
dence, R. I. The building will be of brick 
and steel, 381x50 ft. 

The mill, tenements and property of 
the Whitestone Co. at East Killingly, 
Conn., has been purchased by the Win- 
terbottom Book Cloth Co., Ltd., an Eng- 
lish concern, which will manufacture im- 
itation leather products. 

The Benedict & Burnham Co. will build 
a new one-story mill, 199x244 ft. at 
Waterbury, Conn. 


MIDDLE ATLANTIC STATES 


The E. H. Nelson Bottling Works, Hor- 
nell, N. Y., will build a new bottling 
plant, 150x37 ft., of reinforced concrete, 
on Canisteo St. 

Excavation work has been started on 
the new plant of the Knickerbocker 


r 


Portland Cement Co.,’Hudson, N. Y 

Plans have been prepared by Freeburg 
& Fuller, Archs,, Fenton Bldg.. James- 
town, N. Y., for a two-story oil house, to 
be built bv the Jamestown Oil Co. 


The International Casement Co. has 
been incorporated in Jamestown, N. Y., 
to manufacture window casements, and 
has had plans prepared for the con- 
struction of a plant. J. A. Westman, 
Jamestown, is a director. 
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Fire, Nov. 16, destroyed the canni 
factory of W. B. Malcolm, Marion, N. Y. 

H. B. Flexman, 109 West 26th St., New. 
York, N. Y., is receiving bids for the: 
construction of a two-story fac.ory, 10ux 
29 ft., for the manufacture of waists anu 
dresses. The estimated cost is $8000. 


Construction work has been started 
on the new plant which the United In- 
durated Fibre Co. will erect: in North: 
Lockport, N. Y. It will be 200x250 ft. 


The Beech Nut pychiog Co., fruit pre- 
servers, Canajoharie, . Y., has pur- 
chased property at Main and Palmer 
Sts., Rochester, N. Y., upon which it will 
erect a reinforced-concrete preserving 
plant. : 

Fire, Nov. 28, destroyed the evaporator 
owned by George Barth, Rochester, N. Y. 
Loss, $5000. 

Bids have been received by the Totten- 
ville Cotton Co., Tottenville, S. L, N. Y.,. 
for the construction of two new mill 
at its plant. The structures will be one 
and two stories high, 160x60 ft., and 50x 
25 ft., respectively. The estimated cost 
is $40,000. 

The Wright Health Underwear Co., 
Troy, N. Y., has awarded a contract for 
the construction of a one-story factory, 
54x72 ft., to be built at its plant on River 
St. Noted Nov. 28. 


The James Thompson Co., Valley Falls, 

Y., is now considering plans for the 
reconstruction of its weave shop at its. 
—. which was recently destroyed by 
re. 


The International Paper Co., Water- 
town, N. Y., is planning to erect a new 
mill and power plant near its group of 
three mills at Glen Park. The mill will 
contain a sulphite plant to take the place 
of the present one on Sewall’s Island. 


Fire, Nov. 27, destroyed the planing 
mill of John Griffee, Arch St., near Front, 
Camden, N. J. Loss, $10,000. 


Fire, Nov. 30, destroyed the piano fac- 
tory of the Courtade Piano Case Co., 12th 
and Grand Sts., Hoboken, N. J. Loss, 
$150,000. a 

The Hamer Rubber Co., Millstone, N. 
J.. manufacturer of rubber products, has 
awarded a contract for the erection of a 
large steel addition to its plant, which, 
with additional machinery, is estimated 
to cost $20,000. 


The Michelin Tire Co., Milltown, N. J., is 
adding a large wing to building No. 14, 
to be one story high, with a second sto: ; 
containing 18,770 sq.ft. over one section 
of it. The building will be constructed 
of reinforced concrete. 


Fire at the glass works of the T. C. 
Wheaton Co., Millville, N. J., destroyed 
the office building, machine shop, grind- 
ing room and power house, Nov. 25. Loss, 
$15,000, partly covered by insurance. 


The Kearny Hat Factory, of Newark, 
N. J., was completely destroyed by fire, 
causing damage to machinery and build- 
ings amounting to $100,000. 

The Standard Towel Co., Newton, N. J., 
manufacturer of cotton towelin and 
similar goods, has leased a new factory 
building in Mill St. The company plans 
to increase its capacity. 


The Roessler & Hasslacher Chemical 
Co,. Perth Amboy, N. J., manufacturer 
of chemicals, has taken out a permit to 
erect a new one-story fireproof addition, 
32x50 ft., on Rector St. 


The Wheat Nut Health Food Co., Tren- 
ton, N. J., recently incorporated with a 
capitalization of $100,000, will soon take 
over the plant of the Weston Flour Co., 
Weston, N. J., and equip for the manu- 
facture of its special breakfast food. 
Thomas B. Holmes and George A. Keene, 
Trenton, are at the head of the com- 
pany. 

The plant of the Valvoline Oil Works, 
East Butler, Penn., was damaged by fire 
Nov. 22. Loss, about $5000. 


The American Phosphorus Co., Cly, 
Penn., has received bids for-the con- 
struction of a two-story factory, 133x36 
ft. The estimated cost is $20,000. George 
C. Baum, 1828 Wallace St., Philadelphia, 
is Arch. 

The Perkasie Silk Mill, Perkasie, Penn., 
has awarded a contract for the construc- 
tion of a two-story silk mill, 50x150 ft. 


Excavation work for the new factory 
which the Céntury Knitting Co. will 
erect on Walnut St., Pottstown, Penn.., 
has been started. ~Tthe structure will be 
of brick, two stories high, 140x72 ft. 


The Brighton Worsted Co., Tioga and 
D Sts., Philadelphia, Penn., has awatae 
a contract for the construction of a third. 
story addition and a one-story structure 
to its plant. The estimated cost is $30,000. 
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SOUTHERN STATES 


Fire destroyed the four-story, facto 
of the Union Envelope Co., ichmon 
Va., Nov. 23. Loss, about $75,000. 

The American Keg & Barrel Co., re- 
cently organized in Washington, Penn., 
by Charles V. Harding and others, will 
soon erect a plant at Morgantown, 
W. Va., to consist of four buildings, al: 
to be of brick and frame ccnstruction. 
The factory will be 40x80 ft.; dry house, 
40x80 ft.; finishing and shipping houses, 
= ft., and the engine building, 30x 
60 ft. 

The Keystone Finishing Mills, Burling- 
ton, N. C., is erecting a two-story addi- 
tion, 60x90 ft., for which new machinery 
for bluing and developing colors will be 
required. 

The Piedmont Waste Co. has been in- 
corporated at Charlotte, N. C., with $50,- 
000 capital stock, and will erect a _ mill 
to handle cotton and cotton waste. L. A. 
Lockwood, Jr., B. B. Todd, N. A. Cooke 
and E. Ellison are prometers. 

Theodore S. Meekins, Elizabeth City, 
N. C., is president of a company which 
will erect a fish-freezing and ice plant 
on Roanoke Island. 

The roller mills of the Goldston Mill- 
ing Co., Goldston, N. C., burned Nov. 20, 
at a loss of $11,000. The plant will be 
immediately rebuilt. 

The Georgia Mattress Co., Athens, Ga., 
is considering the establishment of a 
branch factory at Savannah, Ga. me 
Hinton and J. D. Dudley are interested. 


Swift & Co. will erect a four-story ad- 
dition to their Fy at Savannah, Ga., 
to be equipped for sausage manufactur- 
ing. It will be of brick construction. 

The Boaz Cotton Oil Mills, Boaz, Ala., 
will build an oil mill at Gadsden, Ala., 
- costing $50,000. 

L. L. Stephenson, Lovick, Ala., will re- 
build his shale brick plant, which was 
recently burned at a loss of $50,000. Not- 
ed Nov. 28. 


Fire, Nov. 26, destroyed the gin and 


sawmill of Jones Bros., Scottsboro, Ala. 
Loss, $10,000. 

Cliff Orr, Dever Bldg., Yazoo City, 
Miss., contemplates the erection of a 
factory to manufacture a patent cotton 
press. 


The Globe Packing Box Co.'s plant at 
New Orleans, La., was recently destroyed 
by fire at a loss of $60,000. 

The Old Hickory Mfg. Co., Clarksville, 
Tenn., clothing manufacturer, wants 
prices on a 100-hp. boiler, a 75-hp. en- 
gine, an elevator for a four-story build- 
ing, and dry-room equipment. J. O. Fly 
is mer. 

The Business Men’s Club, of Dayton, 
Tenn., is interested in the establishment 
of a factory to manufacture strawberry 
crates. The club is also contemplating 
the organization of a hosiery mill, cap- 
jitalized at $50,000. E. Waterhouse, G. W. 
Spirey and J. F. Crawford are interested. 


The Sun Bright Canning Co., eemnen, 
e- 


Tenn., whose plant was _ recently 
stroyed by fire, will require new ma- 
chinery. 


Fire, Nov. 29, destroyed the plant of the 
Muse Printing Co., Johnson City, Tenn. 
Loss, $20,000. 

The Raker-Wheeler Mfg. Co., Nashville, 
Tenn., organized with a capital stock of 
$60,000, will shortly begin the operation 
of a soap factory at 147 Sixth Ave. G. 
W. Baker, B. F. Watson and W. Peaks 
are among the incorporators. Temporary 
offices are in the Stahlman Bldg. 

Black & Co., Barbourville, Ky., are in 
the market for woodworking machinery 
to be used in manufacturing spokes, han- 


dles, single-trees and neck yokes. About 
six turning-lathes will be required. 
The Detroit Chair Co., Detroit, Mich., 


has taken up with Daniel F. Murphy, of 
the real estate department of the Fi- 
delity & Columbia Trust Co., Louisville, 
Ky., the matter of locating a plant for 
the manufacture of chairs in the latter 
city, and a site has beeh selected. 


The J. F. Oertel Brewing Co., Louis- 
ville Ky., has plans for a new bottling 
lant, costing $15,000, to be erected at 
Vebster and Story Aves. It will be of 
concrete and steel construction (with 
brick walls, two stories and basement, 
40x100 ft. 


A factory will be built near Louis- 
ville, Ky., by the Wedgerite Chemical 
Co., of that city, for the manufacture of 
the company’s product. 
machinery will be required. 


Considerable 
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MIDDLE WEST 


The City Laundry Co., Akron, Ohio, will 
erect a three-storv and basement iaun- 
dry building. L. Halter is gen. mgr. 

The Domestic Laundry Co., Alliance, 
Ohio, will erect a one-story addition, to 
cost $7500. E. C. Morris is mgr. 

The C. A. Schells Co., 198 Wooster Ave., 
Canton, Ohio, will erect a two-story and 
basement sausage factory, 45x100 ft. to 
cost $11,000. 

F. Kreig, Pickering Bldg., Cincinnati, 
Ohio, will erect a bakery. E. . Dor- 
nette, Pickering Bldg., is arch. 

The Smeed Box Co., Cleveland, Ohio, 
manufacturer of boxes, was damaged by 
fire, and will need considerable new 
equipment. 

The gooper shop of the Barnett Mtg. 
Co. at Willey Ave. S. W., and the C., C., C. 


St. Louis R.R., Cleveland, Ohio, has 
been destroyed by fire. Loss, $5000. 
Work has commenced on the four- 


story, 100x150-ft. cloak. factory for Frank 
Lucas, at 2108-14 Superior Ave., Cleve- 
land, Ohio. The cost will be $58,000. 

The factory of the American Box Co., 
Cleveland, Ohio, was partially destroyed 
by fire. 

The plant of the Standard Stone & 
Brick Co., McClainsville, Ohio, has been 
damaged by fire to the extent of $50,000. 

The Toledo Glass Co., 1401 Nicholas 
Blde., Toledo, Ohio, has commenced work 
on the construction of its proposed fac- 
tory. Cost, $75,000. — . 

The Crescent Furniture Co., Evansville, 
Ind., will erect a four-story addition. 

The Model Laundry Co., Indianapolis, 
Ind., will erect an addition to its laundry. 
The building will be two stories high, 
48x110 ft. S. A. Hastings, 332 Central 
Trust Bldg., Indianapolis, is arch. 

The Ballantine Chair Co., Indianapolis, 
Ind., will erect a forge shop, to cost 
$10,000. Brubaker & Stern, 20 Aetna 
Bldg., Indianapolis, are archs. 

The Independent Envelope Co., Indian- 
apolis, Ind., will erect a large factory at 


Indianapolis. W. B. Emerson, Columbus, 
Ohio, is interested. 
The Modern Laundry Co., 1160 Jeffer- 


son Ave., Detroit, Mich., will erect a laun- 
dry and office building, one-story, 50x200 
ft., to cost $30,000. 

The Hayes Wheel Co., Jackson, Mich., 
will erect an addition to its factory. C. 
B. Hayes is pres. 

The Shaw-Walker Co., maker of wood- 
en filing cabinets, Saginaw, Mich., will 
erect a five-story factory, 76x151 ft., at 
Muskegon, Mich. 

M. L. Barrett & Co., Chicago, TIl., will 
erect a shellac factory and warehouse 
at 16th St. and 5ist Ave. M. L. Barrett, 
233 West Lake St., Chicago, is pres. 

The Chicago Packing Co., 4535 Gross 
Ave., Chicago, Ill., will erect a two-story 
bone and fertilizer plant, 40x44 ft. 

The Garrett Go-cart & Carriage Co., 
1728 Ogden Ave., Chicago, Ill, is receiv- 
ing bids for the erection of a one-story 
factory, 100x100 ft. 

The William Piano & Organ Co. will 
build a five-story factory, 30x150 ft., at 
1257 Fullerton Ave., Chicago, Ul. 

J. E. Bickman will build a one-story 
steel boiler shop, 100x125 ft., at 830 South 
Central Ave., Chicago, Ill, and equip it 
for a general jobbing shop. 

The Annapee Veneer & Seating Co., Al- 
gzoma, Wis., is erecting an addition to 
its factory. 

A two-story steel frame 
factory buildin for the Milwaukee 
Yacht & Boat Club, Milwaukee, Wis., is 
being erected at Becher and Greenbush 
Sts. It will be 180x80 ft., and cost $40.,- 
000. A —— house in connection with 
same will cost $10,000. H. Cc. Hengels is 
arch. 

The Pfister & Vogel Leather Co. is con- 
templating a $19,000 addition at Milwau- 
kee, Wis. 

The sawmill 
Co., Peshtigo, 
will be rebuilt. 

The factory of the Tomahawk Box Co., 
Tomahawk, Wis., recently destroyed by 
fire, is to be rebuilt in the spring. W. 
G. Foss is pres. 

. 


WEST OF THE MISSISSIPPI 


Fire, Nov. 30, destroyed the plant of 
Savler Mine No. 2, Sayler, Iowa. Loss, 
$100,000. : 

The ice plant of the Polar Wave Ice 
& Fuel Co:, St. Louis, Mo., was damaged 
by fire Nev. 23, to the extent of $1500. 


and concrete 


of the 
Wis., 


Lumber 
fire, 


Peshtigo 
destroyed by 
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Fire, Nov. 28, destroyed the plant of 
the R. G. Williams Cooperage Co., Leslie, 
Ark. Loss, $300,000. 

The plant of the Hutchins Gin & Cot- 
ton Co., Hutchins, Tex., was damaged by 
fire, Nov. 21, to the extent of about 
$10,000. 

The cotton gin of W. S. Bartlow, Lib- 
erty, Tex., was destroyed by fire on 
Nov. 22. 

H. Dittlinger, New Braunfels, Tex., will 
erect an addition to his flour mills at 
New Braunfels, which will gfeatly in- 
crease the capacity of the plant. 

John A. Barbay, Crescent, La., and as- 
sociates, will establish a large brick 
manufacturing plant at Port Arthur, Tex. 


Ball Bros. will build a factory at Wich- 


ita Falls, Tex., for the manufacture of 
fruit jars. A _ site covering about 30 
acres has been secured. 


WESTERN STATES 


The Pacific Fruit Express Co., Nampa, 
Idaho, is planning the erection of a large 
ice and refrigerating plant at Nampa. 


Plans are being prepared for the re- 
construction of the mill of the Mutual 
Lumber Co., Bucoda, Wash., which was 
recently destroyed by fire. Noted Novy. 21. 

The Cashmere Lumber Co., Cashmere, 
Wash., will erect a planing mill and box 
factory at Cashmere. 

The Chehalis Brick & Tile Co., Che- 
halis, Wash., will enlarge and improve its 
slant. The capacity will be about dou- 
led. 

A new cyanide mill, to cost 
mately $75,000, will be erected at 
First Thought Mine, Orient, Wash. 

J. B. Dudley, W. R. Belvail, J. P. Duke 
and others, Palouse, Wash., are inter- 
ested in a project to erect a fruit-can- 
ning plant, cold-storage and packing 
plant at Palousé. 

The plant of the Wartsburg Lumber 
Co., Port Hill, Wash., recently destroyed 
by fire, will be rebuilt. 

The Seattle Paint Mfg. Co., First Ave., 
South, Seattle, Wash., is planning the 
erection of a new plant at Seattle for the 
manufacture of its specialties. 


approxi- 
the 


The National Milk Sugar Co., 11 Pine 
St., New York, N. Y., will erect a crude 
Sugar factory at Tillamook, Ore. The 
estimated cost is $50,000. 

S. T. Ballard, Alturas, Calif., has pur- 
chased the planing mill of the Alturas 
Electric Light & Power Co., and will 
enlarge the plant and install additional 
equipment. 

J. F. Ahlborn, Anaheim, Calif., is in- 


terested in a company capitalized at 


$200,000, which will build a paper fac- 
tory in Anaheim. The site covers about 
five acres. 

The plant of the California Paper & 
Board Mills Co., Antioch, Calif., was re- 
cently destroyed by fire. Loss, about 
$400,000, partly covered by insurance. 

The plant of the California Casket & 


Supply Co., Arcata, Calif... was destroyed 
by fire Nov. 18. Loss, $25,000. 

O. Walker and H. C. Kitzmiller, of 
Colton, Calif., are forming a company 
for the purpose of erecting and operat- 
ing a ‘arge ice plant in Colton. 

A. A. Dougherty, Santa Maria, Calif.. 
lans to erect an asphalt refinery at 
eonardt, Calif. 

The Diamond Salt Co., Los Angeles, 
Calif., has started the construction of a 
salt grinding and packing mill, 40x140 
ft., on Bay St. 

The Western States 
Richmond, Calif., will 
to its plant, at an 
$50,000. 

The Frank B. Miller Flour Co., Stock- 
ton, Calif., recently, incorporated with a 
capital of $50,000, will erect a mill at 
Stockton, with a daily capacity of 40 bbl 


Porcelain * Co., 
erect an addition 
estimated cost of 


The incorporators are: rank B. Miller, 
W. J. Etter and A. A. Miller. ; 
CANADA 
The Riordon Paper Mills, Montreal, 


Que., contemplate establishing a plant at 
Cobalt, Ont., costing about $3,000.000. 
The company operates branches at Mer- 
ritton and Hawkesbury, Ont. 

The Dominion Match Factory, New 
Westminster, B. C., contemplates the 
erection of a factory at Port Arthur. 
Ont., having a daily capacity of 30,000,- 
000 matches. Edward Stewart is rep- 
resentative. 

The Edmonton Shoe & Leather Co., 
Edmonton, Alta., is planning for the erec- 
tion of a building, 160x80 ft., to be used 
as a tannery. A. C. Todd is pres. 
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Fire, Nov. 26, destroyed the hub and 
spoke factory of J. S. Lougheed, Sarnia, 
Ont. Loss, $100,000. 

The British Columbia Oil Refining Co., 
Coquitlam, / . is planning for the 
erection of a plant at Coquitlam for the 
manufacture of its specialties, including 
asphalt, paint, sweeping compounds, floor 
dressings and metal polish. 

A new pulp mill, costing $500,000, will 
be built at Grand Forks, B. C. Alex. 
Robinson, ,Victoria, B. C., is financing the 
project. ; 

The Campbell River Co. will expend 
$50,000 in rebuilding its saw, shingle and 
planing mills at Hazelmere, B. C., re- 
cently destroyed by fire. 

The Smart Bag Co. and the Woods Bag 
Co., Ltd., Ottawa, Ont., have lately con- 
solidated, and will erect a factory at 
Vancouver, B. C., estimated to cost 
200,000. 





New INCORPORATIONS 
MANUFACTURING 

B. E. Baker Leather Co., Augusta, 
Maine. Capital, $1,000,000. Incorpor- 
ators: Ernest L. McLean, Augusta; E. M. 
Leavitt, Winthrop, E. M. Hussey, Au- 
gusta. 
Brown-Sargent 


GENERAL 


Co., Boston, Mass.; 
paints and oils. Capital, $15,000. Incor- 
porators: Charles R. Sargent, Sherman 
D. Brown, Albert S. Ritchie. 


BusinEss ITEMS 


The Hub Machine, Welding & Con- 
tracting Co. has moved to its new plant, 
22a and Race Sts., Philadelphia, Penn. 
In addition to a complete machine and 
repair shop, it has installed a metal- 
welding plant ahd a commodious garage. 
Steel Co., 








The plant of the Baldwin 
Charlestown, W. Va., which has been 
shut down owing to the death of S. W. 


Bowne, of New York, has resumed op- 
erations. Joseph Krieg is president with 
headquarters at the plant: New York of- 
fice and warehouse, at 6 Platt St., J. C. 
Pape, manager. The present plant cov- 
ers about 21 acres and an additional 10 
acres has just been acquired. European 
agents are wanted. 








FORTHCOMING MEETINGS 


The Institute of Operating Engineers. 
Regular meeting second Thursday : of 
each month, Engineering Societies Build- 


ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 


gineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young’s Ho- 
tel. D. F. S. Clark, secretary, #41 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 
Associa- 


New England Foundrymen's 


tion. Regular meeting second Wednes- 
day ‘of each month. Exchange Club. 
Boston, Mass. Fred F. Stockwell, 205 
jroadway, Cambridgeport, Mass. 

Engineers’ Society of Western Penn- 
syilvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday El- 
mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 

Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 


Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 
Western Society of Engineers, Chi- 


cago, Ill. Regular meeting first Wednes- 
day evening of each month, excepting 
July and August Secretary, J. H. 
Warder, 1785 Monadnock Block, Chicago, 


l 

Philadelphia Foundrymen’s' Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
phia, Penn. Howard Evans, secretary, 
, Pier 45 North, Philadelphia, Penn. 

American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 


retary, 116 Nassau St., New York City. 
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25 cents per line for each insertion under 
“Men and Positions Wanted,"’ 50 cents per 
line under ‘‘Miscellaneous."' No advertise- 
ments abbreviated. 


Copy s*ould reach us not later than Fri- 
day 10 A. M. for ensuing week's issue. Answers 
addressed to our care, 505 Pearl St., New York, 
will be forwarded. 

No information given by us regarding any 
advertiser using box number. Original let- 
ters of recommendations or other papers of 
value should not be inclosed to unknown cor- 
respondents. 

No advertising accented from any agency, 
association or individual charging a fee for 
“registration,’’ or a commission on wages of 
successful applicants for positions. 


















MEN WANTED 


Canada 


DRAFTSMAN AND TOOL MAKERS, 
experienced on tools and dies for small 
interchangeable machine parts; only first 
class experienced men wanted: steady 
work for satisfactory men. Ross Rifle 
Co., Quebec, Canada. 


* 

FACTORY SUPERINTENDENT to take 
responsible charge of manufacturing op- 
erations of rapidly grvuwing plant em- 
ploying about 200; must have expert- 
ence in manufacture of transformers, 
motors and meters; efficient producer re- 
quired, to maintain quality and reduce 
costs; only first class men who can make 
themselves worth a liberal salary will 
be considered; excellent opportunity for 
a young man of character, ability, energy 
and experience; state fully qualifications 
and last salary; all applications will be 
held strictly confidential. Box 183, Am. 
Machinist. 


Connecticut 


DESIGNER, first class, on automatic 
machinery, tools and fixtures. Please 
state experience and wages expected in 
reply. Box 179, Am. Machinist. 


Illinois 


MACHINISTS, experienced 
on boring mill, milling machine, lathe, 
drill press, vise and assembly work for 
tool maintenance, time study and demon- 
stration work; only first class men want- 
ed. Reply, stating experience and wages 
expected. Box 120, Am. Machinist. 


GENERAL 


Kentucky 


EXPERIENCED MACHINIST who can 
invest $2500 or more and act as super- 
intendent of machine shop and foundry 
doing jobbing and small manufacturing 


business; give full particulars first let- 
ter. Address “Treasurer,” Box 202, Am. 
Machinist. 
Maryland 
FOREMAN AND ASSISTANT SUPER- 


INTENDENT—Fine opening for a young 
mechanic with the ability and desire to 
grasp the opportunity; machinist to act 
as foreman and assistant superintendent. 
This plant consists of a boiler and ma- 
chine department, and employs about 130 
men: reference and full information as 
to salary, age, habits and experience, in 


own writing, will be required to secure 

the position. New York Central Iron 

Works Co., Hagerstown, Md. 
Massachusetts 


ASSISTANT SUPERINTENDENT by 
printing press manufacturing company: 
give experience and_ references. Box 
161, Amer. Machinist. 

FOREMAN BLACKSMITH, for manu- 


facturing shop, eight fires, must be fully 
competent to lay out work from draw- 


ings, uptodate in methods: good chance 
for advancement: state age, references 
and salary wanted in first letter. Mead- 


Morrison Mfg. Co., Cambridge “A,” Bos- 


ton, Mass. 
Michigan 


MACHINE TOOL SALESMAN having 
practical experience on automatic screw 
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machines and turret lathes; position per- 
manent; give age, experience and refer- 
ences; correspondence strictly confiden- 
tial. Box 176, Am. Machinist. 


Missouri 


DESIGNER, experienced on general 
machinery; state salary, experience and 
earliest date of reporting. ox 150, Am. 
Machinist. 


New Jersey 


FOREMAN to take charge of several 
departments in factory; must’ have ex- 
ecutive and mechanical ability; state 
age, past positions and salary expected 
to start. Box 172, Am. Machinist. 


MACHINISTS—A few high-grade ma- 
chinists and tool makers familiar with 
ig, fixture and gage work, by a concern 
uilding special machinery; state age, 
where previously employed and wages. 
Box 46, Am. Machinist. 


New York 


TOOL MAKERS AND MACHINISTS. 
Address Box 105, Am. Machinist. 


SKILLED MECHANIC, thoroughly fa- 
miliar with all modern machine tools. 
Box 187, Am. Machinist. 


SKILLED MECHANIC for tool room, 
ability to draft and develop small tools 
and mechanisms necessary. Box 186, Am. 
Machinist. 

MACHINISTS AND TOOL MAKERS; 
men experienced on jig and fixture work. 
Address, stating experience and wages 
expected, Savage Arms Co., Utica, N. Y. 


EXPERIENCED MAN, hardening tool 
steels in lead furnace, with experience 
as tool maker preferred; give last em- 
ployer and wages desired. Box 175, Am. 
Machinist. 


DRAFTSMAN with some experience on 
furnace design, experienced on structural 
steel, piping, brick work also desirable; 
western New York; state salaries. Box 
133, Am. Machinist. 


FOREMAN to take charge of several 
departments in factory; must have ex- 
ecutive and mechanical ability; state 
age, past positions and salary expected 
to start. Box 173, Am. Machinist. 


MACHINE SCREW OPERATOR, auto- 
matic, on Brown & Sharpe and Acme 
machines: state experience and wages 
expected; references required. Address 
Camera Works, Estman Kodak Co., 
Rochester, N. Y. 


TIME KEEPER AND DISPATCHER 
for large machine shop located within 
100 miles of New York City; only first- 
class’ experienced men need apply; state 
reference, experience and salary desired. 


Box 1 Am. achinist. 
Ohio 
DRAFTSMAN AND DESIGNER, one 


—— of designing a full line of verti- 
eal boring and turning mills. Box 122, 
Am. Machinist. 


MECHANICAL DRAFTSMAN with some 
experience on special machinery, tools 
and jigs: state age, experience and sal- 
ary wanted. Address Factory Manager, 
Box 113, Am. Machinist. 


SUPERINTENDENT—A man of all- 
around experience in the handling of 
large number of men; prefer a man of 
technical training who has had several 
years of practical shop experience; must 
give best reference as to ability and 
character. Address P. O. Drawer No. 
909, Toledo, Ohio. 


FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 


chine operators, wood and metal pattern- 
makers, brass pelishers, buffers, finishers, 
millwrights, hammermen and  black- 


smiths, who wish to increase their op- 
portunities, to register with the free em- 
prozwent department of the National 

etal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 


TOOL MAKERS, several, first class, 
with experience on typewriter and add- 
ing machine, for fine jig and gage work. 
Box 163, Amer. Machinist. 


BORING-MILL HAND, first-class, on 


.10-ft. and 20-ft. mill; none but first-class 


men need apply; good wages and piece 
work. Box 153, Am. Machinist. 
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MACHINE ‘'rOOL DESIGNER, experi- 
enced in vertical boring and turning mill 
design; state age, experience and salary; 
all communications confidential. Col- 
burn Machine Tool Co., Franklin, Penn. 


DRAFTSMEN — Applications solicited 
from men with either ordnance, me- 
chanical-electrical or mechanical-struc- 
tural experience; state fully age, experi- 
ence. education and salary expected. 
Box 88, Am. Machinist. 


ELECTRICAL INSTRUMENT MAK- 
ERS, first class, and Gridley and Brown 
& Sharpe automatic screw machine 
hands. Address Employment Department, 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Penn. 


GOOD MACHINERY DESIGNER AND 
DRAFTSMAN; must be able to do his 
own calculating and from sketch of a 
machine work out correct detail draw- 
ings; state experience, age, references 
and salary expected. Box 87, Am. Mach. 


OPERATORS—Gridley and Brown & 
Sharpe Automatic Screw Machine Oper- 
ators, first-class; also hand screw ma- 
chine operators and tool setters. Apply 
by letter to the employment department, 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Penn. 
PARKER BOILER CO., Pennsylvania 


Building, Philadelphia, are looking for 
an experienced man to help plan and 
build a new boiler manufacturing plant 
and superintend its operation. Appli- 
cant to be considered must state experi- 
ence in detail. 

ASSISTANT OFFICE MANAGER — 
Young man in. branch sales office of 
steel manufacturing concern, having col- 
lateral experience; competent to handle 
correspondence and assist in the direc- 
tion of general office work; to receive 
attention state age, experience and sal- 
ary expected. Address “Steel Manufac- 
turer,” Am. Machinist. 

OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type castings and composing machine; 
these operators do so well that we re- 
ceive more applications for places than 
ean be filled; these qualifications carry 
most weight: Common sense, automatic 
machinery experience, printing office ex- 
perience, type foundry experience. Full 
particulars will be furnished to inquir- 
ers who furnish the same information 
about themselves, and mention this pa- 





er. Lanston Monotype Machine Co., 
hiladelphia. 
SUPERINTENDENT, high class man 


for foundry and machine plant; must be 
thoroughly conversant with design and 
construction, single and four-valve au- 
tomatic engines, and uptodate in: modern 


foundry and machine shop practice. Ad- 

dress, stating age and experience, to- 

gether with salary expected, “General,” 
Box 185, Am. Machinist. 
Washington 

DESIGNER: AND DRAFTSMAN, first 


class, with experience in hoisting engine 
and aérial comowars: permanent posi- 
tion; give full particulars as to experi- 
ence and salary expected. Box 151, Am. 
Machinist. 


Wisconsin 


MACHINE OPERATOR, first class, for 
rate setting. Box 195, Am. Machinist. 





Positions WANTED 


Connecticut 


FOREMAN, wide experience on general 


wchine and tool room; modern meth- 
vds; good reference; 38. Box 178, Am. 
Machinist. 

FOREMAN, production or inspection; 


age 30: wide experience on accurate ma- 
chine work; good technical education, 
and first class mechanic: location imma- 
terial. Box 170, Amer. Machinist 


Illinois 


FIRST CLASS MECHANIC, age 239, 
married, 14 years’ experience, one year 
as foreman, seeks position with automo- 
bile or truck company. Box 199, Am. Ma. 


SUPERINTENDENT desires position; 
interchangeable manufacturing or sheet 
metal goods; best of reference and rec- 
ord: at present employed. Box 162, Am. 
Machinist. 

DESIGNER with considerable experi- 
ence on specia! machinery, tools and fix- 
tures for metalworking and manufac- 
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turing to the best advantage, wishes to 
make a change. Box 198, Am. Mach. 


PURCHASING AGENT and systema- 
tizer, young, married, 10 years’ experi- 
ence, wishes to return West and solicits 
correspondence with growing concern, 
where, if satisfactory, can have interest; 


Chicago or vicinity preferred. Box 154, 
Am. Machinist. 
lowa 
ITS EXPENSIVE, also embarrassing 


for me here to express the efficiency of 


my ability—superintendent—past and 
present employers will; specialty, eco- 
nomical production, electrical motors, 
sewing machines, etc. Box 149, Am. 
Machinist. 

Michigan 
MECHANICAL DRAFTSMAN, experi- 


enced on engines, boilers and heavy ma- 
chinery, able to act as chief, desires po- 
sition with growing concern: eastern 
states preferred. Box 193, Am. Mach. 


Missouri 


ASSISTANT SUPERINTENDENT, tool 
room or shon foreman, by first class me- 
chanic; 6 years’ experience in shop and 
tool room; technical man; can design 
tools, jigs and dies for quantity and in- 


terchangeable manufacture; single, 27; 


go anywhere; references. Box 158, Am. 
Machinist. 
New Jersey 
DRAFTSMAN wants extra work. Box 


202, Am. Machinist. 

MACHINE SCREW OPERATOR, Brown 
& Sharpe automatic, seeks position: 1 
years’ experience. Box 181, Am. Mach. 


DESIGNER AND DRAFTSMAN, spe- 
cial machines, tools and fixtures, expert 
mechanic, 16 years’ shop and drafting 
room experience. Box 203, Am. Mach. 

SUPERINTENDENT OR MANAGER, 
drop forge, is open for position; practi- 
cal man, understands the business in all 
its branches: estimating and selling. Box 
180, Amer. Machinist 

SUPERINTENDENT OR ASSISTANT 
by machine designer, 35; 17 years shop 
and drafting room; expert on medium 


size work; inventive and uptodate. Box 
204, Am. Machinist. 
New York 
SUPERINTENDENT, nine years, of 
large concern, desires change. Box 96. 
Am. Machinist. 
TOOL DESIGNER, 15 years’ experi- 


ence as tool maker and designer, desires 


change. Box 190, Am. Machinist. 

GENERAL MANAGER, 35, technical 
education, 7 years with one concern: 
best of references. Box 79, Am. Mach. 

HARDENER AND TEMPERER and 
case hardener wishes u steady position; 
best of references. Box 191, Am. Mach. 

DRAFTSMAN, mechanical, expert for 
automatic machinery, wants home work: 
confidential. Max Doring, 141 Broadway, 
New York City. 


SUPERINTENDENT; age 40; practical 


mechanic; organizer; result producer, 
now doing it; minimum salary, $3000. 
Box 171, Amer. Machinist. 


FOREMAN HARDENER would like to 
get a position with steel concern as 
salesman and trouble man; best of ref- 
erences. Box 192, Am. Machinist. 

DRAFTSMAN, 30, technical graduate, 
at present chief with large manufactur- 
ing company, desires change, i near 


in or 
New York City. Box 174, Am. Mach. 


GENERAL MANAGER, 385, college man, 
high class in every respect; good execu- 
tive and mechanical ability; inventor of 
special machinery; exvellent references. 
Box 78, Am. Machinist. 

YOUNG MAN, 24, technical graduate, 
several years’ experience, engineering, 
drafting, machine-shop work and _ in- 
spection, desires good connection in any 
capacity. Box 145, Am. Machinist. 


MECHANICAL DRAFTSMAN, able de- 
signer and constructor, with experience 
on automatic machines; also years of 
practical experience; able to take charge 
of machine shop. Box 189, Am. Mach. 

MECHANICAL SUPERINTENDENT, 
familiar with modern methods, now em- 
ployed by a large manufacturing com- 
pany, desires to correspond with firm re- 
quiring a high grade man. Box 177, Am. 
Machinist. 

DRAFTSMAN-DESIGNER wishes 
change; 14 years’ experience, technical, 
shop and drafting room, on special ma- 
chinery, gasoline engines, jigs and fix- 
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tures, etc.; some executive experience; 
location anywhere. Box 184, Am. Mach. 


SUPERINTENDENT experienced in 
systematic management, efficiency, time 
study analysis, shop cost reduction, 
premium system, design and construc- 
tion of profitable tools and machinery, a 
production booster. Box 197, Am. Mach. 

MECHANICAL ENGINEER and de- 
signer, technical graduate; 18 years’ ex- 
perience; thoroughly familiar with mod- 
ern machine-shop, pattern-making, foun- 
dry and boiler-shop practice; resourceful 
in design and processes for reducing 
costs and increasing output; salary, 
$2000. Box 131, Am. Machinist. 


ENERGETIC, AMBITIOUS young man 
wishes position; thoroughly experienced 
in office, shop and selling end of 
chine tool business; Cincinnati 
quarters. Box 182, Am. Machinist. 

DEMONSTRATOR-SALESMAN, would 
like to connect with manufacturing con- 
cern requiring such services; young, sin- 
gle, with practical and selling experi- 
ence in the machine tool business and 
ready to go anywhere. Box 194, Am. Ma. 


Pennsylvania 
CHIEF DRAFTSMAN or 
engineer by experienced man. 
Am. Machinist. 


A MACHINE SHOP FOREMAN of wide 
experience; age 39 years, is open for en- 


ma- 
head- 


mechanical 
Box 89, 


gagement in or near Pittsburgh. Box 
188, Am. Machinist. 

DESIGNER, experienced on jigs, fix- 
tures, special ‘tools and machines, de- 
sires a position, Philadelphia or vicinity 


preferred Box 201, Am. Machinist. 
SUCCESSFUL SUPERINTENDENT and 
shop manager, thoroughly conversant 
with multiple interchangeable manufac- 
turing along the lines of cash registers, 
adding machines, electrical apparatus, 


special machinery, ete.; a thorough me- 
chanic with high executive ability; a 
hustler with an excellent recorg; age 


38: married; temperate; at present em- 
ployed in above capacity; desires change; 
location immaterial. Box 200, Am. Ma. 


Wisconsin 


HIGH-GRADE MECHANIC, 
special machinery, executive 
man, wants position where 
bined successful experience 
Box 124, Am. Machinist. 


Foreign 
EXPERIENCED SWISS 


designer 
and sales- 
above com- 
will count. 


BUSINESS- 


MAN, with thorough practical knowl- 
edge of the machine technical trades, 
offers his exclusive services for agency 


of first class American firm with serious 
speeialties; best references. Please ap- 
ply to Z. O. 3664, care Rudolf Mosse .\d- 
vertising Agency, Ztirich, Switzerland: 





MISCELLANEOUS 
Work for screw machines and gear cut- 
ter wanted. Box 775, Am. Machinist. 
fixtures, etc 
 - 


Punch press tools, jigs, 
Taylor-Shantz Co., Rochester, N. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 


brazing forges. Send for 
L. Lucas, Bridgeport, Conn. 


Gas-saving 
circulars. J. 

Let us quote you on 
chining small brass parts. 
Machinist. 


Valuable 
machine to be 


casting and ma- 
Box 804, Am. 


patent for surface grinding 
disposed of. Will make 


splendid line, particulars. Box 196, Am. 
Machinist. 

150 hp. gas producer plant wanted: 
must be in perfect condition. Address 


Kraeuter & Co., Inc., 585 18th Ave., New- 
ark, N. J. 

Work wanted for automatic gear cut- 
ters and Jones & Lamson turret lathes, 
also machinery to build. Sipp Machine 
Co., Paterson, N. J. 

Small factory capable 
in New England desires to secure for 
manufacture, article or commodity; 
would consider taking over going con- 
cern. 8S. F., P. O. Box 178, Boston, Mass. 


Excellent opportunity for a technical 
business man to buy the whole outfit of 


of enlargement 


Electric Welding Co. as: Motors, dyna- 
mos, drill, forge, boiler, engine, lathe, 
U. 8. patent rights at once. 127 Hudson 


St.,. Hoboken, N. J. 
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We have talked to you about 
the reliability of advertised 
products. We have shown 
that a product given advertis- 
ing publicity in a reputable 
paper has to be what it is rep- 
resented to be both because 
the good name of the publica- 
tion depends on it and be- 
cause only continued selling 
(that is,continued advertising) 
overcomes that initial adver- 
tising outlay. 





But what ot Price? 


When a firm spends $10,000 
a year on advertising, are not 
the consumers of its product, 
excellent though it may be, 
paying a good deal more for it 
than they should pay? 


And then the price that a 
firm’s advertising outlay justi- 
fies it in putting on its goods 
may be the shield under which 
the rival nonadvertising firm, 
with a product not quite so 
good, runs up its prices almost 
to the same limit—so that 
whether you buy advertised 
goods or not, you have to 
shoulder that needlessly big 
advertising burden. 

Yes, it is true, advertising has 
a bearing on the price of every 
product you buy, whether 
advertised or not. But not 
exactly in the way indicated. 


The cost of any manufactured 
thing has two parts 


1. What it takes to produce it. 


2. What it takes to get it to 
the user. 


Sometimes the second is larger 
than the first, but, larger or 
not, the distribution bill is as 
real and necessary an element 
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By The Sales Manager 


in the total cost of the product 
as the manufacturing bill. 


Manufacturing bill and manu- 
facturing. could go to the 
Limbo of the Forgotten if 
there were no way to get the 
manufactured thing to the 
people who need it or to make 
those who don’t know they 
need it but really do, see that 
fact. You pay this distribu- 
tion cost in every product 
made by machinery or human 
hands that you buy. 


The question is, what method 
of selling is going to cut that 
distribution cost the lowest? 


What about ADVERTIS- 
ING? 


When a firm advertises 
$10,000 a year, that outlay 
may mean a saving of $10,000 
a year to the consumer in- 
stead of a burden of that 
figure. Because— 


The multiplied volume of pro- 
duction that advertising- 
built demand calls for enables 
the firm to reduce the manu- 
facturing cost of the individ- 
ual product so much that its 
total manufacturing expense 
is cut $2 every time advertis- 
ing adds $1. Such a ratio as 
this isn’t likely to exist in the 
case of such individually cost- 
ly products as large machine 
tools, yet it is a real factor in 
the price there too. 


And that nonadvertising 
firm? 


The real fact is that instead 
of being able to shove its 
price up under the shelter of 
its competitor’s advertising 
bill, in order to keep in the 
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running at all it has to adopt 
selling methods infinitely more 
costly than advertising. 








Advertising is simply selling 
by print, manifolding a con- 
vincing salesman’s words 1,000 
Or 10,000 or 25,000 times, and 
when this nonadvertising firm 
passes the printed salesman 
up for the man-salesman only 
or some other selling way, it 
not only makes a bigger out- 
lay in money and energy to 
keep in the race in sales with 
the advertising firm, but it 
also misses all that wide gen- 
eral education of the people 
in that field or industry into 
the particular points of its 
own product—education that, 
ramifying out, makes for fu- 
ture sales. 





Thus the cost of the nonadver- 
tised article cannot be less 
than that of the advertised 
article; it is likely to be more. 
And besides that, the respon- 
sible, well known paper that 
dictates the printed sales- 
man’s words to you, the Buy- 
er, takes its stand between 
you and the firm whose name 
is new to you, introduces you 
to it, tells you where you can 
find it at every moment, sav- 
ing you the trouble of investi- 
gation, and then gives you 
added confidence in the argu- 
ments ofthe personal sales- 
men. 





If it were not for mediums 
such as the Selling Section of 
the AMERICAN MACHINIST you 
could not purchase the pro- 
ducts advertised in it at the 
prices their makers will quote 
you. 
x 2 * 


Only reliable products can be 
continuously advertised. 
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Home Made Tools in a Colorado Shop 


The Vulcan Sheet Metal Co., of Den- 
ver, Colo., has a great many punches, 
shears and other tools of home construc- 
tion, which are kept in constant opera- 
tion on a varied line of products. One of 
the most ingeniously designed appliances 
in this equipment is shown in Fig. 1, at- 
tached to the rear of a heavy punch 
for operating upon wide sheets of metal. 
This device accomplishes the indexing 
of a sheet of metal which requires per- 
forating and which is passed under a 
broad gang of punches in the machine. 
The perforated sheets are used in the 
construction of ore-screening cylinders, 
two of which are shown from opposite 
ends in Figs. 2 and 3. 


CHARACTER OF THE SCREENS 


These cylindrical screens have an inter- 
nal cylinder perforated with a given size 
of hole and mounted concentrically in the 
outer screen, which has finer perforations. 
The sizes of the holes in the two cylin- 
ders are varied to suit conditions, and 
likewise the spacing of the holes in the 
plates is arranged differently for different 
sets of screens; therefore, the indexing 
apparatus in Fig. 1 has-been designed 
to feed the sheet stock through the press 
and give any desired center distance be- 
tween adjacent rows of holes and to off- 
set one row from another according to 
requirements. 

The sheet steel ranges from about °/« 
in. to % in. in thickness, and the perfora- 
tions from ;; to 1% in. in diameter. As 
many as 44 holes are punched at one 
stroke for the smaller size perforations, 
while on the heavy stock 24 holes are 
simultaneously punched. The power 
press, which is a standard machine, and 
the special apparatus at the rear, re- 
ceive material as wide as 72 inches. 


THE INDEXING AND FEEDING MECHANISM 


The special feeding mechanism for 





By F. A. Stanley 








These tools include an indexing 
appliance for feeding wide sheets 
of steel plate through a multiple 
punch; an inverted punching 
machine, shears and punches of 
various kinds with special crane 
installations for handling work 
efficiently. 














spacing the sheet in its passage through 
the press has a carriage A, Fig. 1, 
mounted upon small wheels, which travel 
on a pair of rails erected at the rear of 
the press. Under the rails are placed 
rack and pinion and the lathe may be 
operated from the side to traverse the 
carriage along the rails either toward or 
away from the press. Connected with 
the feed pinion is a large notched wheel 
B and at the inside of this wheel a long 
lever C with a latch, which: may be 
swung.to and fro to engage the wheel 














Fic. 2. ORE SCREENS BuILT Up FROM PLATES PUNCHED IN THE APPARATUS SHOWN IN Fic. 1 














Fic. 3. 
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and feed the carriage along its rails. 
The notched periphery of the wheel B 
enables the lever C to be swung through 
any convenient arc and still engage the 
nechanism for feeding the work through 
the press. 

Above the wheel is a notched sector 
which, if desired, can be used for limit- 
ing the arc of movement of the operating 
lever and thus determine the character 
of the spacing in the sheet metal. How- 
ever, in order to avoid confusion on the 
part of the operator, this notched sector 
ordinarily is not used, but instead a 
graduated strip is attached to the side of 
a rail extending over the carriage as 
shown at D; and for each successive 
advance of the carriage and sheet metal 
the indicating pointer on the carriage is 
brought into line with one of the gradu- 
ations on the strip referred to. The 
steel sheet is clamped between two jaws 





PUNCH PRESS WITH SLIDE OPERATED FROM THE BOTTOM 


E and supported on a piece of tubing be- 
tween the carriage and punch press 
until the carriage has been fed well up 
toward the rear of the press. 

While the graduations on the strip D 
give the successive positions of the car- 
riage for the different rows of holes, at 
the same time a side adjustment of the 
sheet metal is necessary in order to stag- 
ger the perforations to suit requirements. 
This lateral movement is obtained by a 
crossfeed screw which slides the work- 
holding jaws E sidewise on the cd@rriage. 

In graduating the guide strip D it is 
customary to use different lengths of lines 
corresponding to the different series of 
perforations in the sheet. In operation, 
the work carriage is ordinarily advanced 
from one line to the next line of corres- 
ponding length and so on until the entire 
sheet has received the perforations de- 
termined by that particular length of 
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line. The work is then offset the neces- 
sary amount for the next series of per- 
forations and the carriage is indexed ac- 
cording to the particular lines which de- 
termine the sccond series of perforations. 
This process is repeated until the entire 
sheet is punched. Actually, it is a rapid 
operation, the indexing movements being 
made very quickly, and, of course, as 
fast as the sheet is advanced to position 
an entire row of holes is punched through 
it at each stroke of the press. 


AN INVERTED MULTIPLE PUNCH 


The punching machine in Figs. 4 and 5 
was built at the Vulcan shops some years 
ago and contains a number of features 


of interest. In the first place, the bed 
and arch of the press are of unusually 
heavy design, the gearing, which is cut, is 
very powerful and the entire machine is 
inverted from the conventional design, 


ARRANGEMENT OF SHEAR, PUNCH AND CRANES 
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the upper part remaining stationary while 
the movable slide is carried below. 

The punches are inserted in the upper 
block, and the die block, with its series 
of inserted dies, is lifted in action by 
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SHEAR AND CRANE ARRANGEMENT 
Another machine built by the Vulcan 
people is shown in Fig. 6. This is a 
6-ft. plate shear, the principal features 
of construction being clearly shown. The 





Fic. 8. STAKING MANDRELS FOR PIPE 


powerful arms on the eccentric shaft 
passing through the bottom of the hous- 
ing. This machine admits sheet metal 
about 3 ft. wide between the side walls 
of the press. 

This construction brings the bulk of 
the weight of the press very low, and 
moreover, all lost motion is done away 
with, so far as its effect in the operation 














Fic. 9. A HAND PUNCH 


of the press is concerned, as the weight 
of all the moving parts is downward upon 
the operating shaft and arms, so that 
when the dies are forced up under the 
work there is no play in the slide or in 
any of its connecting parts. 


pressure bar at the front, which secures 
the sheet metal before the descent of the 
shear, is actuated by two cams which de- 
press two counterweighted levers whose 
outer ends act upon compression springs 
on studs attached to the top of the pres- 
sure bar. The cams thus act through 
spring pressure to retain the work in 
position during the shearing action of the 
knife. 

As will be noticed, a tall jib crane is 
mounted directly upon the top of this 
shear and not only serves the shear itself 
but also a number of other machines in 
the immediate vicinity. The lower end 
of the crane post rests on a step bearing 
secured to the top of the shear and the 
upper end is pivoted in a suitable bearing 
under the roof trusses. 

A similar crane arrangement is used 
in connection with the punching shear in 
Fig. 7. Each of these cranes has a boom 
in the form of a steel I-beam about 18 
ft. long, with trolley and chain hoist, so 
that the radius of action is sufficient to 
cover a wide area of shop floor. 


RIVETING Pipe SECTIONS 


This company manufactures large 
quantities of riveted pipe for irrigation 
and other purposes. This pipe is usually 
made up in 20-ft. lengths composed of 
sections about 3 ft. long. After these 
short sections have been rolled up and 
riveted longitudinally they are taken to 
the staking mandrels, Fig. 8, where the 
sections are put together and riveted 
around their circumference. 
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These mandrels are supported at one 
end in heavy base blocks, and projecting 
over each is a steel bar of square section, 
the outer end of which is provided with 
a guide for a punch which is located over 
a die inserted in the mandrel. The oper- 
ator inserts the end of one section into 
the next with the longitudinal seams of 
the work on opposite sides, slips the 
joint under the punch and drives the 
punch through the jointed ends of the 
two sections. A rivet is then slipped in 
and headed over. He gives the work a 
quarter turn, drives the punch in again, 
sets another rivet, and so on. 

The outer end of the piping is sup- 
ported in a chain sling as shown, and 
the workman can roll the pipe over from 
point to point, punch the holes and set 
the rivets very rapidly. After the lengths 
have been built up in this way to 20 ft. 
the pipe is ready for dipping in a long 
tank of mineral rubber to coat it thor- 
oughly and prevent rusting. 


A HAND PUNCH 


One more machine used in connection 
with pipe- and elbow-riveting operations 
is shown in Fig. 9. This is a hand punch 
with powerfully connected levers and 
short working stroke and with a horn 
projecting from the base to support the 
section of pipe directly under the punch 
and over the die which is inserted near 
the end of the horn. This machine may 
be moved to any part of the shop where 
its services are required. 








The Testing of Motorcycle 
Springs 
By W. M. G. SNow 


A prominent manufacturer recently 
had occassion to make a test of some 
steel springs that formed an important 
part of his product, and as the subject 
was one of vital importance the test was 
conducted in a most thorough manner. 
The results were so surprising, and dif- 
fered so widely from accepted theory 
upon the subject as to be of very general 
interest to other manufacturers. 

The springs, Fig. 1, were used on the 
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Fic. 1. THE SPRING 


front forks of a motorcycle, to absorb 
road shocks. As breakage of one of 
these springs was apt to result in serious 
injury to the rider, the greatest possible 
durability was a prime requisite. The 
object of the test was twofold: First, 
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to find the steel best suited to the work, 
and second, to ascertain the best heat- 
treatment for this steel. 

This spring, when assembled on the 
machine, was reinforced along its flat 
part with several shorter leaves bolted 
together; but as these shorter springs 
seldom, if ever, broke, and caused no 
damage when they did, they were not 
taken into account in the test. It was 
the long, main spring that supported the 
weight of rider and machine that caused 
the trouble, and this invariably broke at 
one particular spot, namely, at the 
point A. 


THE TESTING DEVICE 


The device used for testing the springs 
is shown in Fig. 2. The spring A is 
placed in the vise B of a small shaper. 
A square tool C is set in the shaper, and 
adjusted so that it strikes the end of the 


Carbon Spring Steel 


Heated Drawn Hr. Min. Average 
1 1650° F. 900° F. 35 
2. 1650°F. 900° F 46 | 
3 1650° F. 900° F. 27 Cor 
4. 1650°F. 900° F. 38 | 36 min. 
5 1650° F. 900° F. 41 
6. 1650° F. 900° F. 29 
Se a, ccc cet eeesa re eewasws sodeden ens 0.31 
STOOP Ee ea 0 90 
oc od « Oise HARA eS OO EF Gee hes ae 0.35 
Silicon... . vs thao’ beeen ae ae 0.00 
Weems CORON voc cdc veces ccavecnces 4 0.00 

Alloy Spring Steel 

Heated Drawn Hr. Min. Average 
1 1650° F. 900° F. 1 10 
2 1650° F 900° F. 1 17 
3. 1650°F. 900°F. 1 5 ae 
4. 1650°F. 900°F. 1 27 {i hr. 15min. 
5. 1650° F. 900° F. 1 15 
6. 1650° F. 900° F. 1 18 
Carbon wen . cae 
Chromium vate ow Rene 
Manganese....... : . 0.79 
Silicon 0.90 
Vanadium (contained)... . 0.05 

Chrome-vanadium Spring Steel 

Heated Drawn Hr. Min. Average 
i 1650° F. 900° F. 1 40 
2. 1650° F. 900° F. 1 55 
3. 1650° F. 900° F. 1 38 
4. 1650°F. 900°F. 1 47 1 hr. 49 min. 
5. 1650° F. 900° F. 1 50 
6. 1650° F. 900° F. 2 5 
ox. w Venkaes ceca c0e6 beet aes ees 0.52 
FOC ee Pe 0.48 
Ee EE Ne See 0.34 
Silicon. . Sav tdearaiawia eee ae 0.29 
Vanadium (contained)...................- o« Se 

BREAKAGE TESTS 


TABLE I. 


spring, compressing it at each stroke, as 
shown by the dotted lines. This com- 
plete closing of the spring is a more 
severe test than it has to undergo in 
actual service, as it is only an occasional 
and extremely heavy road shock that can 
completely close the spring. 

The shaper was set to operate at a 
speed of 83 strokes per minute, thereby 
subjecting the spring to 4980 vibrations 
per hour. At the end of each stroke, the 
tool was set to strike the open end of 
the spring with a sharp shock, tending 
to produce crystallization, as occurs in 
actual road service. 

Every care was taken to make the re- 
sults of the test reliable. The springs 
were made up in dies, insuring absolute 
uniformity of dimension, and were tem- 
pered in furnaces equipped with pyrom- 
eters to obtain uniform heat. The steel 
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used in the springs was from the same 
heat, the same rolling, and so far as 


possible, from the same bar, thus avoid- 
ing differences in the steel itself. 


RELATIVE MERITS OF SPRING STEELS 


The first test was to determine the rel- 
ative merits of the different spring steels. 
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Fic. 2. THE METHOD OF TEST 
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Three types of steel were tried out: Or- 
dinary carbon spring steel, alloy spring 
steel, and straight chrome-vanadium 
spring steel. Six or eight different makes 
of each of these types of steel were test- 
ed, six springs of each being broken for 
comparison. The results were averaged, 
and six more springs of the brand of 
steel that made the best showing for each 
particular type were then broken in a 
final, comparative test. The results are 
shown in Table 1. 

This proved the superiority of the van- 
adium steels over the plain carbon 
steels, for springs. It also shows quite 
noticeably the advantage of the straight 
chrome-vanadium over the high silicon 
and manganese steels containing but a 
small amount of vanadium. Having thus 
determined upon the most suitable steel, 
the next thing to ascertain was the best 
heat-treatment for it. 


HEAT-TREATMENTS 


The steels in question, being spring 
steels, were low in carbon and would, 
therefore, take a comparatively high 
heat without injury. It had been the 
custom to heat all springs to about 1650 
deg. F. When quenched in oil at this 
temperature, the steel would show a 
fracture of maximum closeness of grain 
and density, which condition was sup- 
posed to produce the best results. 

After quenching in oil, the springs 
were backdrawn at a temperature of 900 
to 1000 deg. F. This made the springs 
rather soft, so that under a severe shock 
they were apt to take a permanent set. 
It was found, however, that this amount 
of backdrawing was absolutely neces- 
sary to prevent undue breakage. 

In the present test to determine the 
most advantageous heat-treatment, the 
initial temperatures were varied all the 
way from 1300 to 1780 deg. F., six 
springs being tempered at each heat and 
broken. The backdrawing was varied 
from 600 to 900 deg. F. Table 2 gives 
the results of this test. 

The best results, it will be seen, are 
obtained at a temperature of 1350 deg. 
F. This is the lowest practical heat to 
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use, as the springs hardened at 1300 deg. 
F. took a permanent set of % in., indi- 
cating too soft a temper. 


Heated Drawn Hr. Min. Average 
1. 1780°F.° 700°F. 1 10) 
2. 1780°F. 700° F 1 28 
3. 1780°F. 700° F 1 15 
4. 1780°F. 900°F. 1 11 {| L br. 14 min 
5. 1780°F. 900° F 1 18 | 
6. 1780°F. 900° F 1 5 j 
1. 1700° 700° 1 20 
2. 1700° 700° 1 32 
3.  1700° 700° 1 26 a 
4. 1700° 900° 1 18 1 hr. 21 min. 
5. 1700° 900° 1 11 
6. 1700° 900° 1 23 } 
1. 1650° 700° 1 31 
2. 1650° 700° a 27 
ry 130° g00° 1 is 1 hr. 29 min. 
5.  1650° 900° 1 30 
6.  1650° 900° 1 28 
1. 1600° 700° 1 45 
2. 1600° 700° 1 52 
3.  1600° 700° 1 36 2 
4. 1600° 600° 1 50 1 hr. 44 min. 
5.  1600° 600° 1 48 
6.  1600° 600° 1 33 
1. 1550° 700° 1 48 
2. 1550° 700° 2 2 
r 50 
< ipg0° = Got) 2h. 26min, 
5.  1550° 600° ee 
6.  1550° 600° , 
1. 1500° 600° 3 87 
2. 1500° 700° 3 2 
3. 1500° 800° 3 2 . 
4. 1500° 900° 2 49 3 hr. 13 min. 
5.  1500° 900° 3 15 
6.  1500° 900° er 
1. 1450° 700° 3 46 ) 
2. 1450° 700° 4 2 
3. 1450° 700° 3 «682 ‘ 
4. 1450° 700° 4 10 4 hr. 2 min, 
5.  1450° 700° 4 18 |. 
6. 1450° 700° 3 8650 
1. 1400° 700° 4 46) 
2. 1400° 700° 4 52 | 
3. 1400° 700° 4 39 «(| ; 
4. 1400° 700° 4 48 /4hr. 41 min. 
5.  1400° 700° 4 36 Ci 
6.  1400° 700° 4 29 | 
1. 1350° 700° 5 19 
2. 1350° 700° 5 18 
3. 1350 00° - 45 
4. 1350° 900° 5 57 / Shr. 40 min. 
5.  1350° 900° 6 18 
6.  1350° 900° 5 30 
1.  1300° 700° 6 S 
2. 13008 700° 6 27 : 
3. 1300 700 6 18 : 
i 13007 700° 6 35 {6hr.21min.* 
5. 1300° 700° 6 29 ~«C| 
6. 1300° 700° 6 ll 


*These springs took a slight permanent set before 
breaking. 


TABLE 2. VANADIUM BREAKAGE TESTS 

The fracture of this steel, quenched at 
1350 deg. F., showed a coarse, open 
grain. This is quite the reverse of usual 
practice in tempering steel springs, as 
they are invariably heated to the point 
of densest fracture, the same as with 
cutting tools. 

This proves conclusively that steel 
springs should be treated at the lowest 
possible heat without their taking a per- 
manent set, regardless of the appearance 
of the fracture. Also, that the amount of 
backdrawing, within reasonable limits, 
has nothing whatever to do with their 
durability. 

The initial quenching heat, only, af- 
fects the life of the spring, and a suffi- 


4 


cient amount of backdrawing to remove - 


the cooling strains is all that is necessary. 
In this respect a spring is entirely dif- 
ferent from a cutting tool or die block, 
where the right degree of backdrawing 
is of vital importance. 


re 


cu 
ag 
lis 
gil 


December 19, 1912 


AMERICAN MACHINIST 


1009 


Group and Individual Drives 


Power is required to operate any type 
of machine, and the method of supplying 
power has been continually developing. 
Hand power and foot power were origin- 
ally employed; as the demand increased, 
animal, wind and water power were in- 
troduced. Lack of sufficient power handi- 
capped the development of all industries 
until the invention of the steam engine, 
after which rapid strides were made. 

The data compiled in the U. S. Census 
Report on Manufacturing, regarding the 
power used, is summarized in Fig. 1, 
which shows how the total horsepower 
used in manufacturing is distributed be- 
tween steam, water, electric and gas 
power. The period covered is from 1870 
to 1910. These figures do not include 
the power used by central stations gener- 
ating electric power. 

For instance, the steam horsepower 
represents the total capacity of steam en- 
gines used for driving line shafting and 
other machinery in manufacturing estab- 
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Fic. 1 Fic. 2 
POWER-CONSUMPTION CHARTS 
resents the connected load of motors in 
manufacturing establishments. From the 
curves, it is evident that a large percent- 
age of power applied by industrial estab- 
lishments is still applied by steam en- 

gines. 

The percentage each kind of power 
bears to the tetal amount of power used 
is shown in Fig. 2. This shows that since 
1900 the percentage of steam power is 
cecreasing, due to the rapid increase of 
electric power during this period. 


MetHODsS EMPLOYED TO MEET THIS 
DEMAND 


To keep up with this advance in indus- 
trial development has been the constant 
aim of the shop manager. The develop- 
ment of the steam engine introduced 
sources of large amounts of power in sin- 


By A. G. Popcke* 


Be 

Analysis and comparison of in- 
dividual motor-driven shop and 
engine - driven countershafting. 
The power and cost of each, to- 
gether with their upkeep, are dis- 
cussed. The case of a shop al- 
ready equipped with engine- 
driven line shafting, and the ad- 
vantages to be derived from its 








conversion into an individually- 
driven shop. 














electrical engineer, West- 


& Mfze. Co. 


*Industrial 
inghouse Electric 
gle units, and a means was needed to 
transmit this to the various points where 
power had to be applied to do work. To 
apply the steam engine directly to indus- 
trial machines was impractical, owing to 
the necessity of complicated piping with 
resulting excessive losses by condensa- 
tion and leakage. 

Although the direct application of small 
steam engines to the tools would have 
made a more logical and flexible arrange- 
ment from a manufacturer’s point of 
view, the foregoing objections resulted in 
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the best advantage. The energy can be 
conducted to the motors with very little 
loss in the conductors, and there is no 
line loss when the motors are idle. The 
efficiency of motors even in small sizes is 
very much higher than that of steam er- 
gines in similar sizes. 

The method of driving line shafts with 
large power units, and belting the ma- 
chine tools to the shafting, was essential 
for economy when the steam engine was 
the only source of power, but the substi- 
tution of a large motor for the engine 
gains but very few of the advantages pos- 
sible with individual motor drive. 

It is the usual custom for those argu- 
ing in favor of individual motor drive to 
state that the elimination of shafting 
produces lighter and cleaner shops, great- 
er flexibility of arrangement, saving in 
power and so on. The most important 
point is, however, omitted. The reduc- 
tion of total operating expenses of each 
tool and the reduction of the time required 
for a given operation with a motor-driven 
tool, are of far greater importance, and 
are seldom given due consideration. 

The object of the following discussion 
is to give some data obtained in a line- 
shaft driven shop, analyzing this data and 
comparing individual and group drive on 
the basis of it. 
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Fic. 3. LoAD CHART FOR SHAFTING FLOOR 


the introduction of line shafts and belts 
as a connecting link between the large 
engine and the tools. 

The development of methods and the 
perfecting of the electric power followed; 
the advantages and ease of electric-power 
transmission became more and more evi- 
dent as time passed. In many cases, 
steam engines driving line shafts have 
been superseded by electric motors, thus 
gaining but little advantage because of 
the retention of shafts and belts. 

Some of the more progressive manu- 
facturers at once saw the advantages to 
be gained by applying individual motors 
to each machine, and arranging the ma- 
chines in accordance with a logical se- 
quence of operations. The motors can 
easily be mounted in any position and 
placed where the power can be used to 


THE SHoP Power EQuIPMENT 

The shop in which the tests were made 
manufactured machine tools, and the op- 
erations, therefore, were similar to those 
found in the average machine shop. At 
the time the test was made, the entire six 
Stories of the shop were driven from a 
six-story jackshaft, which was driven by 
a 300-hp. engine. The object of mak- 
ing the test was to determine the most 
efficient sizes of motors to drive each floor 
in groups. A 30-hp. squirrel-cage motor 
was used to make the tests and the pres- 
ence of clutches facilitated the disconnec- 
tion of local line shafts, from the main 
drive, to be operated by the electric 
moter. 

The line shafting of each floor was con- 
nected to this jackshaft drive through 
clutches, by means of which the machin- 
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ery on any floor could be disconnected 
at any time. This method of drive made 
it pessible to obtain a value for the re- 
load friction of the jackshafting. 

The results obtained by taking indica- 
tor cards on the steam engine is shown In 
Table 1. With the line shafts on all 
floors disconnected, 32 hp. was required 
to drive the jackshafting. The average 
load on any floor was obtained by sub- 
tracting from the total load, the load re- 
maining after the floor under considera- 
tion was disconnected by means of the 
clutches. 

The sum of the loads for each floor ob- 
tained in this way was 196.7 hp. The 























Total Hp. with One Floor Dis- 
connected 
Total Floor *. per 
Load Removed Hp. loor 
270.3 6 195.5 74.8 
271.0 5 241.0 30.0 
273.6 4 235.8 37.8 
272.0 3 257.1 14.9 
272.2 2 245.3 26.9 
272.2 1 259.9 12.3 
Lee .272.2 hp. 
Sum of floor loads. .196.7 





Difference—Full-load friction of jackshafts. 75.5 hp. 
No-load friction of jackshafts, by test... .. 32.2 hp. 


TABLE I. COMPARISON OF HORSEPOWER 








total load averaged 272.2 hp. The re- 
mainder, therefore, 75.5 hp., was the full- 
load friction of the jackshafting. This is 
2.35 times the no-load friction. The cost 
of power for the jackshaft friction per 
year of 2808 hours was figured at 2c. 
per kilowatt-hour, or 1.5c. per horse- 
power-hour. This amounted to no load to 
0.015 « 32 x 2808 = $1340 per year; 
and at full load to 0.015 x 75.5 x 2808 
= $3160 per year, a saving well worth 
considering. 

Due to the large number of idler pul- 
leys and heavy belts, the latter varying 
from 10 to 21 in. in width, the increase 
from light-load friction is probably higher 
than it is for ordinary line-shaft drive. 
For the latter the increase can safely 
be estimated at approximately 80 per 
cent. This value will be used in the en- 
suing discussion. 

_A graphic recording meter was used 
to make the tests of the groups on the 
various floors. This method is the most 
accurate and gives the.most useful re- 
sults for commercial work of this nature, 
because the power consumed at every in- 
stant is recorded over any desired period. 

The character of the load and the type 
of records taken with the graphic meter 
are shown in Figs. 3 and 4. Fig. 3 shows 
the !oad conditions of floor 1 referred to 
in Table 2. The load covers a period 
from 7 a.m. to noon. Note the gradual 
picking up of the load at 7 a.m., also that 
the friction load is less at noon for the 
shafting than at 7 a.m. This is caused 
by the bearings warming and expanding 
slightly. 
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In Fig. 4 are shown the characteristics 
of a load on a line shaft, to which cen- 
trifugal separators are connected. The 
peaks show the power required to start 
the separators. Metal planers give a load 
of similar characteristics, the peak occur- 
ring when the planer is reversed. 


RESULT OF TESTS 


The principal results of the tests made 
in the machine shop are summarized in 
Table 2. This table shows that there is 
one kilowatt friction loss of overhead 
work (main shafting; counter shafting 
and belts) for an average of about 25 
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Cost of Power for Friction Loss: Total 
no-load friction loss—26 kw. at 2c. per 
kw.-hr. and 2808 hr. per year, the cost is 
$1460 per year. The loss increases with 
load approximately 70 per cent. The 
cost of full-load friction is $2480 per 
year. 

Cost of Individual Drive: On the aver- 
age a 2-hp., 1120-r.p.m. motor will be re- 
quired to operate each of the machine 
tools in the above group. Cost per motor, 
if alternating current is used, $64 net. 
Total cost 136 machines, 136 x 64 = 
$8700. Add 20 per cent. for wiring, extra 
attachments, etc., $10,500. 


- i} f 


25.6 29 


+ 


3 
9.2 Sel 


>! 


~ 
@ 


™~ 
orsepower, Output 


Kilowa 


6.4 645 


Q Q 


7AM. 


8 A.M. 


Fic. 4. LoAD CHART OF A LINE SHAFT DRIVING CENTRIFUGAL SEPARATORS 


to 30 ft. of main shafting. The no-load 
friction loss per machine, that is, the total 
no-load friction divided by the number of 
machines connected, averages about 200 
watts, or the equivalent of about four 16- 
cp. filament lamps, or, on a more modern 
basis, the equivalent of five 40-watt tung- 
sten lamps, or 160 candlepower. 

With the results of tests given in the 
table and the cost of putting up shafting 
and belting and installing motors, calcu- 
lations can be made to determine which is 
the better investment—group drive or in- 
dividual drive. The following is a cal- 
culation of this kind for floor No, 5, 
referred to in the table: 


Main shaftiaz: 








796 ft. 2}4-in. shafting at 0.523 ; $419.00 
Keyways for couplings 0.374 X 100 37.00 
100 hanger: (25 in drop) 1055.00 
50 ae naa at $7.44 372.00 

3 clutches...... 345.00 

Labor to put up (14c. per ft.) 112.00 

$2339 .00 
Cost per ft. of main shaft $2.90 
Feec per tnachine, 5.9 
No of machines. . 136 
Cost per machine $17.20 
Countershafting: 

136 X$30...... $4080.00 
Labor $2.50 136 : 340.00 
Belts (55 ft. mach. average width 3 in 

single) 136X55X0.13 970.00 
Pulleys en main shaft (10 in. average) 
2X 136 X$2.00...... 544.00 
$5934 .00 
Motor 
50 hp. at 850 r.p.m.... . $450.00 
Summary of Costs: Per 
Cent of 
Total 
Main shaft. $2339 .00 27 
Countershafting and pulleys. 4964.00 57 
ts. my 970.00 11 
Motor... 450.00 5 
$8723.00 100 


GROUP DRIVE. COST OF INSTALLATION 


Friction Loss of Individual Drive: No- 
load loss of all machines running light is © 
i36 x 0.20 = 27.2 kw. But the time 
factor, based on working hours for ma- 
chines of this type, is 25 per cent.; there- 
fore, the average load = 0.25 x 27.2 = 
6.8 kw. Cost per year = 2808 x 0.02 x 
6.8 — $382 per year. The full-load losses 
of the motor can be estimated at 80 per 
cent. increase over no-load losses. These 
are, therefore, 1.80 x 382 = $690 per 
year. 


Difference in First Costs: Individual 
Crive, $10,500; group drive, $8723; differ- 
ence, $1777. 

Difference in Friction Losses, Based on 
No-load Friction: Group drive, $2480; 
individual drive, $690; difference, $1790. 

Time to Pay for Difference in First 
Cost Based on Money Saved in Friction 
Loss: Based on no-load friction, +43; = 
1.65 years. Based on full-load friction, 
+445 = 0.99 year. 

This shows that the difference in first 
cost will be paid for in two years if the 
difference in friction loss alone is consid- 
ered at 2c. per kw.-hr. The friction loss 
in large shops is one of the items of 
least importance of the operating ex- 
penses, since the total power consumed 
is usually only 1 or 2 per cent. of the 
total operating expenses. 

If the cost of installing individual mo- 
tors is 50 per cent. of their purchasing 
cost instead of 20 per cent., as above 
assumed, the difference in first cost 
would be $4277, and the difference in 
cost of friction (average between full 
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and no load), $1439, and the difference 
would be paid for in¢##}§ = 3 years. 
Table 3 gives the results of a similar 
analysis of costs for the remaining floors 
feferred to in Table 2. These figures show 
that if the proper motor is used for in- 
dividual drive, the difference between the 
cost of individual and group drive is not 
very large if a new shop installation is 
considered, and will be paid for in an 
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the load factor for group drive will aver- 
age about 30 per cent., ranging between 
approximate limits of 10 and 40 per cent., 
depending on the nature of the work and 
the size of the motor installed. The av- 
erage for individual drive in this and the 
following cases would be 25 to 50 per 
cent. of the percentage given for group 
drive. 

In machine shops and foundries the 
load factor for group drive averages 


for such a plant already operated by 
group drive to make, even though the 
whole overhead equipment had to be 
scrapped. 

The total motor capacity required for 
group drives will average from 25 to 50 
per cent. of that required for individual 
drive, depending on the nature and num- 
ber of machines involved. The load fac- 
tors, or relation of average load on motor 








Floor No. (See note for type of ma- 


Ged tititaw.c~g 0+ «4% ; 1 
No. of machine tools. . 85 
Feet of main shafting... 417 
No-load friction loss, kw.... 16.5 
Average load, kw....... bi 27 
Friction loss, per cent. . FALE 61 
Average load in feet of main shafting per 

kw. frietion loss..,.........-... 25 
Friction’ loss per machine tool, kw.. 0.195 
Average load per machine tool, kw... 0.318 











about 20 per cent., ranging between ap- 
2 3 4 hi 6 proximate limits of 5 and 35 per cent. 
1 52 97 36 . 
at A B = ~~ 4 In railroad shops the average for group 
20 9 19 2 «| 31 i i i ‘ 
4 B a 3 } drive is also 20 per cent., ranging be 
55.5 37.5 46.4 54 33 tween limits of 5 and 35 per cent. In 
31 26 28 31 25 shops manufacturing standard products 
0.280 0.173 0.195 0.190 0.170 i 
:-= Sap = . = oh the load factors range the highest. Ir 
tool and implements works the average 





NOTE: In the above the speed of the main shafting is from 180 to 200 r.p.m.; there is a self-oiling 
The hangers are mounted upon I-beams. 


bearing every 8 ft., a coupling every 16 ft. 
kept in condition, 
once a month. 


The following is a.list of machines connected to the shafting on the various floors: 
37 lathes, 10 to 20 in.; 21 millers; 19 drills, 12 to 24 in.; 7 radial drills, 4 to 5 ft. 
Floor 2. 46 grinders, buffers and polishers; 15 automatic turret lathes; 10 miscellaneous machines as 


Floor 1. 


small lathes, drills, slotters and tool grinders. 


Floor 3. 20 lathes, 12 to 20 in. (moderate duty) ; 13 vertical boring mills, 30 to 48 in.;.6 drills, 12 to 24 in.; 
4 heavy vertical boring mills, 60 to 90 in.; 3 small planers; 3 millers; 2 tool grinders; 1 radial drill, 6 ft. 


ing thoroughly aligned once a year. 


load factor for group drive is about 38 
per cent., ranging between approximate 
limits of 20 and 50 per cent. For hard- 
ware manufacturers the average is about 
45 per cent., ranging between approxi- 
mate limits of 30 and 50 per cent. 

The data given in Table 2 gives a basis 


The overhead work is 
The countershafts are examined and oiled 


1 grinder. 


Floor 4. 42 lathes, 12 to 24 in.; 33 millers; 10 radial drills, 4 to 6 ft.; 5 small drills; 5 horizontal boring 

Floor 5.81 lathes 12 to 36 in.; 32 millers; 5 small planers; 13 drills, 10 to 24 in.; 3 radial drills, 4 to 6 ft.; for estimating the size of motor to drive 

MM i cutters; 32 automatic gear planers; 41 lathes, 10 to 20 in ni yt OR come ean rong 
TABLE 2. ANALYSIS OF POWER CONSUMPTION IN A MACHINE SHOP 


proximately 0.3 to 0.5 kw. motor out- 








average of two years. Instead of invest- 
ing money in shafting and belting, it can 
be more economically invested in the pur- 
chase of electric motors for individual 
drive. 

It must be remembered that the condi- 
tion of the overhead work upon which 
these results have been based is ideal, 
compared with that of the average ma- 
chine shop, where line shafting is more 
or less out of alignment, bearings and 
countershafts are loose and belting cov- 
ered with oil. In these cases the fric- 
tion losses are greater and the individual 
motors would show to still greater advan- 
vantage. With higher cost of power the 
advantage is also greater. 


ANALYSIS OF A SHOP ALREADY FITTED 
WITH SHAFTING 


In cases where an old shop is complete- 
ly equipped with line-shaft drive, it natur- 
ally would not pay to scrap all the over- 
head work already installed at once, on 
account of interference in production; but 
whenever new machine tools are pur- 
chased, or whenever changes are made in 
a shop layout, the problem should be in- 
vestigated in a manner similar. to that 
above outlined to determine the advan- 
tages of each type of drive from an eco- 
nomic point of view. In the majority of 
cases, individual drive will show the 


greatest number of advantages. 

It should be noted that the saving of 
$1790 in power figured for individual drive 
on the fifth floor represents 17 per cent. 
interest on the investment of $10,500 for 
individual drive, so that a change to in- 
dividual drive would be a profitable one 


put. Where the work is light the horse- 
power of the motor to drive a large group 
should be 0.3 multiplied by the number 
of machine.tecols thereto connected, and 
when the work is moderately heavy, the 
horsepower of the motor should be 0.5 


averaged over the working hours to rated 
load of motor, of individually driven ma- 
chines will, therefore, average 25 to 50 
per cent. of the load factor that would be 
obtained with group drive. 





s | 5 6 


Floor number 1 2 { 
No. of machines. 85 71 3 97 136 183 
Feet of main shafting in group drive 417 617 2 528 | 796 760 
Cost of installation of | 
Main shafting. $1495 $1674 | $692 $1315 2339 $2240 
Countershafting and pulleys 3102 2502 | 2030 2541 4064 6680 
ee 607 510 745 604 970 1310 
Motors. ..... 317 1323 386 416 450 1222 
Total. $5521 $6099 $3853 $4966 $8723 | $11,452 
Cost of friction load per yeat based on 
no-load losses. . . $930 | $1125 $507 $1070 | $1460 $1740 
Based on full load. . 1580 | 1900 865 1820 | 2480 2960 
Individual drive, average horsepower of | 
— "ee 2 3 | 3 2a 2 3 
Cost of motors plus 20 per cent $6550 | $6360 | $4570 $7500 | $10,500 $16,800 
Cost of friction load: 
No load....... $240 | $220 $161 $273 | $382 $562 
Full load........ 430 | 396 290 490 | 690 1010 
Difference between costs of group and 
individual drives: 
First cost... .. 1029 261 897 2534 1777 5348 
Friction load, based on no-load friction 690 905 346 797 1078 1178 
on full-load friction 1150 1504 575 1330 1790 1950 
Time to pay for difference in years 
on no-load friction 1.5 | 29 2 3.2 1.65 4.5 
Based on full-load friction oo | 6.8 1.6 1.9 0.99 2.7 





Note:—Cost of power based on 2c. per kw-hr 
TABLE 3. ANALYSIS OF FIRST COST AND COST OF 
INDIVIDUALLY-DRIVEN MACHINE 


FRICTION LOSS IN GROUP AND 
SHOPS 





As the number of machines in a group multipled by the number of machine tools. 
is decreased, the ratio of horsepower re- Tests made in other machine shops 
quired for group drive to the total re- also seem to substantiate these data. This 
quired for individual drive becomes more is true because the average work done by 
and more uniform. a group of machine tools in the average 
manufacturing shop is about the same. 
If the work done is extremely heavy and 
not intermittent, as in the majority of 
shops, the horsepower of the motor 
should be equal to the number of machine 





Loap FAcTors 


The load factor of machine tools varies 
largely with the class of work. In ma- 
chine shops doing a general class of work 
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tools connected to the line shafting it 
drives, 

Installing motors that are too large not 
only makes the first cost unnecessarily 
high, but also produces a low power fac- 
tor on the electric distributing system if 
alternatiiz current is used. The effect 
cf this is to reduce the amount of horse- 
power that can be transmitted over a cop- 
per wire or cable, and it also reduces the 
horsepower that can be applied by an 
electric generator or transformer. 


COMPARISON OF MECHANICAL AND GROUP 
DRIVES 


Conditions favoring group drives in 
preference to individual drive are rather 
infrequent in metal-working machinery, 
although this drive is being used exten- 
sively in machine shops, and offers the 
following important advantages over com- 
plete mechanical drive: 


1. Saving in power consumed. In the 
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complete mechanical drive of a large 
shop, the average friction load of the 
shafting will vary from 60 to 80 per 
cent. of the total average load. In the 
machines arranged in the proper groups 
driven by electric motors, this percentage 
of friction loss can be reduced 5O per 
cent. or more, depending on the number 
of groups, thus effecting a saving of 30 
or 40 per cent. in the total power con- 
sumed. 

This saving is due to the fact that the 
total length of shafting required may be 
reduced 25 to 50 per cent., ard that much 
lighter shafting may be used. Also the 
possibility of shutting down any groups in 
which all the machines happen to be idle, 
without affecting other sections requir- 
ing power, has considerable effect in re- 
ducing the power consumed. This applies 
especially to overtime work. 

2. The lighter shafting sufficient for 
group drive is more easily kept in align- 
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ment; maintenance is less, and it permits 
lighter and cheaper buildings and struc- 
ture overhead. 

3. Distribution of machines. With 
group drive, machines can be located in 
sections of the shop that will secure the 
greatest convenience in manufacturing 
sequence, with the least possible expense 
and losses in power transmission. 

4. The available power supply is more 
easily increased or extended to meet the 
demands of a growing business. New 
groups may be established in remote 
parts of the shop, or in the neighborhood 
of existing groups with equal ease. 

With complete mechanical drive the ad- 
dition of new machines will sooner or 
later require the readustment of the en- 
tire power supply, as a point will be 
reached where the prime mover will have 
to be replaced with a larger unit and the 
size of the main line shafts increased to 
carry the extra load. 








Special Tools Used on Marine Engines 


The Standard Motor Construction Co., 
Jersey City, N. J., uses many interesting 
tools and operations in building marine 
engines. Most of these are used under 
the bonus system. 

The halftone, Fig. 1, shows the method 
of machining the cylinders. This opera- 
tion is performed on a Beaman & Smith 
horizontal boring machine. The bar A 
is used for boring the valve chambers, 
twq-point cutters being used. The bar 
is held and driven from the head of the 
machine. The inserted-tooth cutter B 
is screwed to the nose of the spindle and 
has no lengthwise motion. After boring 
the valve chambers the cutter is used 
for facing the cylinder, which insures it 
being square with the bored holes. 


MACHINING THE PISTON 


The method of turning the piston is 
shown in Fig. 2. It is centered by means 
of a turned plug A, which is fastened 
to the spindle of the lathe. The combina- 
tion tool B is held by means of the tool 
post. The spacing of the tools gives the 
correct location of the ring and oil 
grooves in the piston, which are turned 
and faced in one operation. 

The fixture, Fig. 3, shows the method 
of machining the wristpin hole in the pis- 
ton, which is located in the V-block A 
and held by the strap B. The V is fitted 
with an angle at the back, in which is 
fitted a location screw, which can be ad- 
justed and set to determine the position 
of the wristpin hole coming in line with 
the bar C. 


The twist drill D and the reamer E 


are used for machining the wristpin hole. 
After reaming, the bar C is placed in 
the wristpin hole, the cutter F being in 
position in the piston. 


The inside of the 





By Robert Mawson 








Some interesting operations 
used for making marine engines. 
Method of machining connect- 
ing rod bearings. 
The machining and testing of 
the engine cams. 




















wristpin hole bosses is faced with this 
cutter, stops being used on the turret 
head for position. 


MACHINING THE CONNECTING-ROD BEAR- 
INGS 


The method used for facing the con- 
necting-rod bearings is shown in Fig. 4. 
The bearings are bored and turned, and 
the radius formed, being held in chuck 
jaws; they are then brought to the ma- 
chine shown. The fixture A is made 
square and has four studs B tapped 
into it. 

The fixture fits on a stud C, which is 
tapped into the plate D; this is turned 
with a register to fit the boring-machine 
table. After facing a set of four bearings 
on one side, the nut on the stud C is re- 
moved, and the fixture is reversed and 
tightened down with the stud. The fac- 
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Fic. 2. TURNING THE PISTON 











Fic. 3. BorING THE WRISTPIN HOLE 


ing operation is then repeated. With 
this method four bearings are machined 
at one setting and the faces are in each 
case central with the parting line of the 
bored hole. 

The jigs shown in Fig. 5 are used for 





drilling the connecting-rod and bearings. 
The connecting-rod is supported in the 
base A and the jig plate B is fitted over 
the end to be drilled. The screws C, 
when tightened, hold the rod firmly, the 
jig plate being registered with the pin 











Fic. 4. FACING THE CONNECTING-ROD BEARINGS 
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D fitting into the base. The rods are 
drilled and tapped before being removed 
from the jig, the slip bushing E being 
used. 

The jig for drilling the connecting- 
rod bearings is shown at F. The bearing 
is placed on the pin G and a U-washer 
H is slipped behind the shoulder of the 
pin. By tightening the pin by means 
of a nut the bearing is drawn against 
the finished surface 7 of the jig. The 
screw J holds down the bearing against 
the drill pressure. 


MACHINING THE SUB-BASE 


The jig, Fig. 6, is used as shown for 
drilling the sub-base for the engines. The 
casting is located against the stops A, 
which determine the position longitud- 
inally. The jig is then moved until its 
contour follows as nearly as. possible that 
of the casting. The other side of this 
jig is used for the base of the engine 
thus insuring the two parts going togethei 
when assembling. 


The fixture, Fig. 7, is used for boring 


and facing the camshaft and release- 
shaft holes jn the sub-base. The supports 
and bushings are made integral with 


the plate A, which is located by means 
of the two dowels B fitting into reamed 
holes in the face of the casting; these 
are drilled and reamed in the previous 
operation. The bolts C hold the fixture 
firmly in position. This operation is per- 
formed on a Rockford drilling machine. 
Each hole is guided with four supports 
and accurate work is obtained. 


MACHINING THE PISTON RINGS 


The method of slitting the piston rings 
Fig. 8. 


is shown in The rings, after 



















Fic. 5. DRILLING THE CONNECTING Rop 
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being turned, bored and cut off, are 
fastened in the slitting fixture A. The 
cutter B is fed down onto the center of 
the ring; the ring is then reversed and 
the operation repeated. The fixture is 
made with a center line C, and from this 
line the operator can measure any dis- 
tance desired to give the staggered 
slot D. 

The halftone, Fig. 9, shows the grinding 
of the piston rings after slitting. The 
rings are asembled in A, 10 at once, and 
the two halves of the housing are fastened 
together. The arbor B is then placed 
through the housing, registering on the 
shoulder C. The nut D is then screwed 
on the arbor, registering by means of 
the shoulder E. When the nut is tight 
on the arbor the housing is removed 
from the rings and they are then ready 
for grinding. The arbor and rings ready 
for grinding are shown at F. 


MAKING THE ENGINE CAMS 


The method of profiling the cams is 
shown in Fig. 10. The cam is turned in 
a lathe to the form A before profiling. 
The fixture B is fastened on a miller and 
the master cam C is placed on the spindle, 
also the cam D to be machined. The cam 
follower E and the milling cutter F are 
placed on the miller arbor. The master 
cam is fed against the follower by means 
of the crossfeed slide of the machine. 

The master cam is fed around by 
means of the handwheel G, which drives 
the spiral gear H, meshing with a similar 
gear J]. The shape of the master cam 
is thus milled on the piece D through the 
motion of the crossfeed and the circular 
feed of the handwheel. 

The testing gage for the cams is shown 
in Fig. 11, The cam to be tested is placed 
on the pin A, and the profile of the cam 
is followed by means of the roller B. 
The pin A is driven by means of a gear 
C from a similar gear on the spindle D. 
The pointer E is turned around on the 
disk F to the various periods of opera- 
tion for the cam, which are marked on 
the disk. When the pointer is at any 
position, the plug G is tested by means 
of the height gage H. If the cam is not 
accurate the profile is changed by means 
of filing until the correct profile is ob- 
tained. 


SOME BORING OPERATIONS 


The fixture used for boring the inlet- 
valve bonnet is shown in Fig. 12. This 
operation is performed in a drilling ma- 
chine. The casting is located on the plate 
A by means of the pins B. The bar C, 
which is driven from the drilling-machine 
head, carries the two-point cutters, D 
being the roughing and E the finishing 
cutter. The bar passes through a hole 
in the table, so that the casting can be 
bored through before removing it, which 
insures the two holes being parallel. 

The jig A, Fig. 13, is used for cutting 
the oil grooves in the cylinder B. These 





AMERICAN MACHINIST Vel. 37, No. 25 


ae 


: 
: 
¢ 
: 
" 
. 
: 





Fic. 6. THe Sus-BAse Set Up on A RADIAL DRILLING MACHINE. THE OTHER SIDE 
OF THE JIG Is USED FOR THE BASE OF THE ENGINE 

















Fic. 9. GRINDING THE Piston RINGS 
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Fic. 7. BoRING FIXTURE FOR THE SUB-BASE 








Fic. 8. SLITTING THE PISTON RINGS 


grooves have a twofold purpose; they 
guarantee a supply of oil in the cylinder 
and also remove any tendency of the 
piston to wear a ridge on the cylinder 
wall. . 

The togl is driven by means of the 
taper shank C fastened into the spindle 
of a drilling machine. The plate is turned 
with a projection D, which fits into the 
bore of the cylinder, thus bringing the 
bar central. The nuts E are set in the 


desired position to produce the depth of 
the oil groove. The cutter F is held by 
means of a setscrew, the cutter fitting 
into a square slot in the head G of the 
tool. 








Differential Indexing 
By A. R. PACKARD 


Having occasion recently to cut a 77- 
tooth ratchet, an operation which cannot 
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be done by ordinary indexing, several 
short articles on differeritial indexing in 
old numbers of the AMERICAN MACHINIST 
were consulted. A general summury of 
these is here presented. 

The principle of differential indexing 
is to find two rows of holes in an index 
plate of the miller index head by which 
fractions of a turn may be_ secured 
whose difference is the fraction required 
to give the desired number of teeth. 

This method of indexing involves the 
use of the pin on the body of the in- 
dex head, which engages the index plate 
on the back side, ordinarily holding it 
stationary, in connection with the regular 
indexing pin and arm. Of course, the 
rear pin can be used only in the outer 
1ow of holes in each plate unless a 
special adjustable pin were made. Or, 
as is the case in some makes of millers, 
where the plate is held by some other 
means, this method cannot be used at 
all. . 

It is presented in algebraic form thus: 

Let 

a = The number of holes in the row 
with the rear index pin it it, 
the outside row. 

Let 

b = The number of holes in the row 
with the rear index pin in it, 
one of the inner rows. 

Then, if the front index pin is moved 
forward one hole and the index plate 
moved backward one hole on the rear pin, 
the resulting movement of the worm- 
se b 
eo: oe 
ment of the spindle and work is */» of 
a — b a— 

ab ‘ued “40ab 
teeth in a whole turn of the spindle is 
one divided by this last expression, which 


aiiis ° 40ab 
is its reciprocal ———.. 
a b 


The move- 


shaft is 4 
b 


and the number of 


This is the larg- 
est number of teeth obtained by this 
combination. 

This is made clearer by an example, to 
cut 77 teeth, for instance. This number’ 
may be cut by using the 33 and 21 rows 
together, the rear pin in the 33-hole row 
and the front one in the 21 row. Sub- 





= 
I 





Fic 10. PROFILING THE CAM 








Fic. 11. TesTiING THE CAM PROFILE 
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stituting above, a = 33 and b = 21. 
40ab 40 X 33 X 21 _ : 
Then i ton —= 33 21 => 2310; 


the largest number possible, secured by 
moving the index plate backward one 
hole and the pin forward one hole until 
a complete turn of the spindle is secured. 
But as only 77 teeth are wanted, the pins 
are moved », of 2310, or 30 holes in the 
proper direction in each row instead of 
only one, 

As this makes more than a whole turn 
of the pin in the 21 row and nearly a 
whole turn of the plate in the 33 row, the 
method mentioned in a leter article may 
be used to simplify the movements, not 
only making them much smaller, but both 
in the same direction, This method is 
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Fic. 12. BORING THE INLET-VALVE 
BONNET 


(where one of the movements is more 
than a half turn), to algebraically add a 
whole turn to one movement and sub- 
tract it from the other. Assuming that 
the move in the 21 row is positive and 
that in the 33 row negative, these opera- 
tions may be expressed by these equa- 
tions: 


si 
for the 21 row and 


0 a 


for the 33 row. This is 9 holes for- 
ward in the 21 row and 3 holes forward 
in the 33 row. 


Rows OF HOLES IN COMBINATION 


The next question is to find out what 
rows of holes can be used in combina- 
tion. To be available they must give a 
result containing no fractions when sub- 


. ‘ 40ab “ 
stituted in the formula : x or in 
c 
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other words, the result must be a whole 
number when 40 times the product of the 
two numbers is divided by their differ- 
ence. This result is the largest number 
of divisions which can be made using 
these two rows of holes and moving one 
hole in each row. Of course, any number 
of divisions may be secured which is 
evenly contained in this number by simply 
moving both the pins over a number of 
holes equal to the quotient obtained by 
dividing this largest possible number of 
divisions by the number of teeth desired. 
The way of finding available combina- 
tions is by trying them in the formula 


oe The simplest way to do this is as 
follows: First write out 40 and the num- 
bers representing the two rows of holes, 
the larger of the latter above the smaller, 
with their prime factors, as below, where 
the 33- and 23-hole combination is used 
as an example. Then subtract the num- 
ber of holes in the smaller row from 
that in the larger and factor the difference 
below a line drawn under them. The 
factors below the line are then canceled 
with those above it, and if they all cancel 
the combination may be used. 


40=2K 2X25 
33 =3X 11 
23 = 23 1 
10=2x § 


The more factors there are left above 
the line after this process, the more dif- 
ferent numbers of teeth can be cut with 
this combination. The method of finding 
whether a desired number can be cut is 
to factor it and cancel the factors with 
those remaining above the line after the 
first cancelation. If all the factors of the 
desired number can be canceled in this 
way it can be cut, and those factors, re- 
maining above the line after the two con- 
celations, multiplied together, give the 
number of holes the pins must be moved 
in opposite directions in their respective 
rows. 


DIFFERENT SETTING OF PINS TO OBTAIN 
COMBINATIONS 

There is a method given by Mr. Grib- 
ben in one of his articles which makes 
available some of the combinations of 
rows which are not available by the above 
method. It is to move the pins over a 
different number of holes in each of the 
two rows, instead of one in each row, to 
get the greatest possible number of divi- 
sions. To use this method the numbers 
of holes in the two rows are multiplied to- 
gether and then multiplied by 40, as be- 





fore. This gives the numerator of the 
. 40 ab 
fraction z — i Then multiply the number 


of holes in each row by the number of 
holes over which the pins are moved in 
that row and subtract the smaller product 
from the larger. If the remainder will go 
evenly in 40 times the product of the 
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numbers of holes in the two rows, the 
two rows may be used. 

Let 

a = The number of holes in the row 

with the rear pin in it, the out- 
side row. 

b = The number of holes in the row 
with the front pin in it, an in- 
ner row. 

The number of holes the plate 
is moved on the rear pin. : 

The number of holes the front 
pin is moved in its row. 

Then to move the work one space, the 
plate is moved c holes one way and the 
front pin d holes the other, and the re- 
sulting movement of the worm shaft is 
(assuming the movement of the plate to 
be negative and that of the front*pin posi- 


= 


This, divided by 40 
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Fic. 13. CUTTING THE OIL GROOVE IN THE 
CYLINDER . 


to give the movement of the work, is 


ad—be ». 
40 ab Dividing one by this, or taking 
40 ab 


the recipr ives ———- 
e reciprocal, give a4 


largest number of teeth obtainable by this 
method with a given pair of rows and a 
given number of holes in each row, 

From this point on the method is the 
same as before, except that after the 
largest possible number of divisions is 
divided by the desired number, the result, 
instead of being the number of holes the 
pin is to be moved in each row, must be 
multiplied by the number represented by 
ec for the row lettered a and by that rep- 
resented by d for the b row, and each re- 
sult used in its proper row. 


which is the 


EXAMPLES TO OBTAIN COMBINATIONS 


As an example, to cut 301 teeth, the 
49- and 43-hole combination may be used 
by moving eight holes in the 49 row and 
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seven holes in the 43 row. Then substi- 
tuting in tke algebraic method, a = 49, 





40 ab 
b= 43,¢ = 8, d = 7, and 7% “ie Works 
cut like this: 
400=2X2X2x5 
a=49=7X7 
b=43=43xX1 
ad — bc = 343 — 344 = — 


- The fact that the result of the subtrac- 
.tion ad — be is negative, merely indicates 
that the resulting motion of the worm and 
spindle will be negative. 

As ad — be = —-1, no factoring is 
necessary. If it had been a larger num- 
ber it would have factored and canceled 
with the factors above the line. Next, 
201 is factored into the factors above 
the line left after the first cancelation, as 
follows: * 

Factors remain- 

ne ae’ = 2X2X2XSXTXTXIIXI 
Factors of 301 = 3X7 

The numbers of holes to be multiplied by 
eight for the outside row and by seven 
for the inside, to give the number of holes 
the pins are to be moved in their respec- 
tive rows. 

The results are 2240 holes in the 49 
row and 1960 holes in the 43 row, in op- 
posite directions. Dividing these by the 
number of holes in the respective rows, 
to reduce to whole turns, gives 4575 
turns in the 49 row and 45:5 turns in the 
43 row. The 45 turns may, of course, be 
omitted in both moves, leaving move- 
ments of 35 holes in the 49 row and 25 
in the 43 row. 

Mr. Gribben gives a method, illustrated 
by an example of 61 teeth, which, he 
says, gives good results, as follows: In 
the case of 61 teeth, set up for 60, start 
cutting with the cutter half the circular 
pitch off center in the direction from 
which the upper side of the work is turn- 
ing. Every time the work is moved one 
space, the cross-slide is moved so that 
the cutter is one-sixtieth of the circular 
pitch nearer central. 

When 30 teeth have been cut, the cut- 
ter will be central and when 60 are cut 
the cutter is half the circular pitch off 
center in the other direction from where 
it was at the start, and space is left for 
another tooth. The error in the shape of 
the teeth is so small as not to be notice- 
able in ordinary work. This method may 
also be used to make up for the discrep- 
ancy in some combination of the differ- 
entia! method which nearly, but not quite, 
comes out evenly. 


= 280 








Tables of Circumferential 
Speeds 
By W. L. Tryon 


The accompanying tables, which give 
circumferential speeds, have been ex- 
tended so that they can be used, not only 
for obtaining gear and belt speeds, but 
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also for obtaining the speed of revolving 
parts of high-speed motors. 

For diameters greater than those given 
in the tables, the speeds can be obtained 
by adding together the speeds for two 


1017 


diameters whose sum equals that of the 
diameter for which we require the speed. 
For example, to find the speed at a 120- 
in. diameter and 200 r.p.m., the following 
calculation is readily made: 


































































































Revolutions per Minute 
50 | 100 | 150 | 200 | 250 | 300 350 400 |) 450 500 550 
1 13 26 39 52| 65 79 92 105 | “he 
2 26 52 79! 105| 131 157 183 209 236 oa ons 
3 39/ 79/| 118! 157| 196| 236 275 314 353 303 | 432 
4 52] 105| 157/| 209/| 262 314 367 419 | 471 | 523 576 
5 65 | 131 | 196 262) 328 393 458 524 | 589 654 720 
6 79 | 157 | 236 314| 393 471 550 628 707 | 785 863 
7 92| 183] 275!| 367] 458 550 | 641 | 733 | 25 916 1,008 
S 105} 209] 314! 419] 524 628 | 733 | 838 | 942 1,047 1.152 
9 118 | 236] 353, 471| 580] 707 | 825 | 942 | 1.060 1/178 1/206 
10 131 | 262] 393 524] 655 785 916 1,047 1.178 1,309 1,440 
11 144] 288} 432 576! 720] 864 1008 | 1/152 1296 1440 1.584 
12 157 | 314| 471 628/| 785 943 1100 | 1/257 L414 1,571 1'728 
13 170} 340] 511 681! 851! 1021 1191 | 1/361 1.532 1.701 1'872 
14 183 | 367} 550| 733| 916! 1100 1283 | 1.466 1.649 1s32 | 2'016 
15 196 | 393] 589! 785 | 982) 1178 1375 | 1/572 1.767 | 11963 | 2°160 
16 209 | 419 | 628) 838 | 1047 1257 1466 | 1,675 1,885 | 2004 | 2'a04 
17 223} 445] 668 890/ 1113 1335 1558 | 1.780 2,003 | 2'295 2'244 
18 236 | 471 | 707 943! 1178! 1414 1649 1,885 2.121 | 2'356 2°02 
19 249 | 497/| 746 995 1244 1492 1741 1'990 2'238 >" 487 2'736 
20 262 | 524 | 785 1047/1309 1571 1833 2:004 2°356 2.618 2'880 
21 275 | 550| 825 1100| 1374 1649 1924 2'199 2'474 2'749 3024 
22 | 288] 576| 864 1152| 1440 1728 2016 2304 2°502 2°80 3.168 
23 301 | 602| 903 1204/1505 1806 2107 2°400 2'710 3.011 3,312 
24 314] 628 | 943 1257| 1571 1885 2199 | 2'513 2'827 3,142 3.456 
25 327 | 655 982 1309 | 1636 1963 2291 2'618 2'945 3.273 3600 
26 | 340] 681 | 1021 | 1361 | 1702 2042 | 2382 | 2723 | 3\063 3,403 3,744 
27 | 353] 707| 1000 1414/ 1767 2121 2474 2'827 | 3°18] 3534 3888 
28 367 | 733 | 1100 | 1466 | 1837 2199 2566 | 2'932 3.209 | 3665 4.032 
29 | 380] 750] 1139 | 1518 | 1898 2278 | 2657 | 3\037 | 3/417 3,796 4.176 
30 393 | 785 | 1178 1571 | 1964 2356 2749 | 3.142 3.534 31927 4'320 
31 | 406] 812] 1217 1623 2029 2435 | 2840 3.246 | 3652 | 4'0c6 4464 
32 | 419] 838 | 1257 | 1676 | 20904 2513 | 2939 3.351 | 3:770 4,189 4.608 
33 432 | 864 | 1296 | 1728 | 2160 2502 | 3024 | 3'456 | 3'sR8 4'320 4,752 
34 445 | 890 | 1335 | 1780 | 2225 2670 3115 3.560 4/006 4'451 4'806 
35 458 | 916 | 1375 | 1833 | 2291 2749 3206 3.665 4.123 4°58] 040 
36 471 | 943 | 1414 | 1885 | 2356 2897 3299 3.770 4.241 4712 5 184 
37 484 | 969 1453 1937 2422 2906 | 3390 3.875 4350 | 4'843 ' 328 
38 497 | 995 | 1492 1990 2487 2085 3482 3.979 477 | 4074 | 5472 
39 511 | 1021 | 1532 | 2042 2553 3063 3573 4084 | 4505 | 5105 616 
40 524 | 1047 | 1571 | 2004 2618 3142 3665 4,189 | 4712 | 5/236 3760 
41 537 | 1073 | 1610 | 2147 2683 , 3220 | 3757 4.204 | 4'831 367 5904 
42 550 | 1100 | 1649 | 2199 | 2749 " 3299 3848 4,398 | 41948 5498 6,048 
43 563 | 1126 | 1689 | 2251 | 2814 3377 3940 $503 | 5.066 5.629 | ° 6.192 
4 576 | 1152 | 1728 | 2304 | 2880 3456 4032 4/608 5.184 5760 | 6336 
45 589 | 1178 | 1767 | 2356 | 29045 3534 4123 4.712 5.301 901 | 6480 
£46 602 | 1204 1806 | 2408 | 3011 3613 4215 $817 5.419 6.021 61623 
647 | 615 | 1231 | 1846 2461 3076 3692 | 4307 4022 | 5,537 | 6.152 | 6,768 
5 48 628 | 1257 | 1885 | 2513 | 3142 +=. 3770 4308 5,027 5.655 6.283 6912 
49 641 | 1283 | 1924 | 2566 | 3207-3849 4490 5.131 5.773 6.414 056 
S: 655 | 1309 | 1963 | 2618 | 3273 «3927 4521 5 236 5.891 | 6.545 7'200 
% 51 668 | 1335 | 2003 | 2670 | 3338 4006 4673 5 341 6.008 | 6.676 7'343 
2 52 681 | 1361 2042 2723 | 3403 4084 4764 545 6,126 6,807 7'47 
53 | 604] 1388 | 2081 2775 3469 4163 | 4856 5550 6244 | 6938 7'631 
54 707 | 1414 | 2121 2827 43534 «© 4241 4948 5.655 6.362 | 7/060 2'775 
55 | 720 | 1440 | 2160 | 2880 3600 4320 5040 5.760 6.480 7'199 7'919 
733 | 1466 2199 2932 32665 4398 5131 5.864 6.597 7'330 8'063 
57 746 | 1492 2238 | 2085 | 3731 4477 5223 5.969 6.715 | 7.461 8'207 
58 759 | 1518 | 2278 | 3037 3796 4555 3314 6.074 6833 | 7'592 8351 
59 772 | 1545 | 2317 | 3089 3862 4634 5406 6.178 6951 | 7.723 | 81495 
60 785 | 1571 | 2356 | 3142 | 3927. 4712 (| «45498 6.283 7.069 | 7854 8°639 
61 799 | 1597 | 2395 3194 | 3992 4791 | 5589 6,388 7/186 7/985 8'783 
62 812 | 1623 | 2435 | 3246 | 4058 4870 | 5681 6.493 7/304 8116 8'927 
63 825 | 1649 | 2474 | 32909 | 4123 «4948 «| «25773 6.597 7.422 $1247 9.071 
64 | 838 | 1676 | 2513 | 3351 | 4189 5027 | 5864 6,702 | 7,540 | 8378 | 9/215 
65 | 851 | 1702 | 2552 | 3403 | 4254 5105 5956 6.807 7658 | 8508 9'359 
66 | 864 | 1728 | 2592 | 3456 | 4320. 5184 | 6048 6.912 7.775 | 8.640 9,503 
67 877 | 1754 | 2631 | 3508 | 4385 5262 | 61329 7.016 7,893 | 8770 9.647 
68 890 | 1780 | 2670 | 3560 | 4451 «5341 «| «6231 7.121 8011 | 8901 | 9/791 
69 903 | 1806 | 2710 | 3613 | 4516 «©5419 | +6322 7.226 8.129 9.032 9'93 
70 | 916 | 1833 | 2749 | 3665 | 4581 3498 | 6414 7,330 81247 9.163 | 10,079 
71 929 | 1859 | 2788 | 3718 | 4647 5576 | 6506 7,435 8,365 9.204 | 10,5 293 
72 943 | 1885 | 2827 | 3770 | 4712 | 5655 6597 7/540 8.482 9.425 | 10.367 
73 | 956 | 1911 | 2867 | 3822 | 4778 | 5733 | 6689 7/644 8,600 | 91556 | 10.511 
74 969 | 1937 | 2906 | 3875 | 4843 | 5812 6781 7.749 8.718 9/687 10655 
75 982 | 1964 | 2945 | 3927 | 4909 | 5890 | 6872 7854 8/836 9'818 10:799 
76 | 995 | 1990 | 2085 | 3979 | 4974 | 5069 | 6904 7.959 | 8.954 | 9/948 | 10,943 
77 | 1008 | 2016 | 3024 | 4032 | 5040 | 6048 | 7056 8,063 9/072 10.079 11,087 
78 | 1021 | 2042 | 3063 | 4084 | 5105 | 6126 7147 8.168 9.189 | 10.210 | 11'231 
79 | 1034 | 2068 | 3102 | 4136 | 5171 | 6205 | 7239 8.273 | 9,307 | 10,341 | 11/375 
80 | 1047 | 2094 | 3142 | 4180 | 5236 | 6283 | 7330 8378 9.425 | 10472 | 11'519 
81 | 1060 | 2121 | 3181 | 4241 | 5301 | 6362 7422 8.482 9.543 10.603 11'663 
82 | 1073 | 2147 | 3220 | 4204 | 5367 | 6440 7514 8587 9,660 | 10.734 | 11'807 
83 | 1087 | 2173 | 3259 | 4346 | 5432 | 6519 | 7605 8,692 | 9.778 | 10'865 | 11951 
84 | 1100 | 2199 | 3299 | 4308 | 5498 | 6597 | 7697 8.797 9.896 | 10.996 | 12/005 
85 | 1113 | 2225 | 3338 | 4451 | 5563 | 6676 779 | 8.901 10,014 11.127 | 12'23¢ 
86 | 1126 | 2251 | 3377 | 4503 | 5629 | 6754 7880 9,006 | 10,182 | 11/257 | 12'383 
87 | 1139 | 2278 | 3417 | 4555 | 5604 | 6833 | 7972 9,111 | 10.249 | 11'388 | 12'527 
88 | 1152 | 2304 | 3456 | 4607 | 5760 | 6912 | sess | 9/215 | 10/367 | 11's10 ree 
89 | 1161 | 2330 | 3495 | 4660 | 5825 | 6990 | 8155 | 9/320 | 10485 | 11'650 
90 1178 | 2356 | 3534 | 4712 | 5891 | 70089 8247 | 9.425 | 10,603 | 11'780 
81 | 1191 | 2382 | 3574 | 4765 | 5056 | 7147 8338 9,530 | 10.721 | 11/912 
9 1204 | 2408 | 3613 4817 | 6021 | 7226 | 8430 9,634 | 10,839 | 12'043 
93 1217 2435 3652 | 4870 0087 | 7304 | Anz 9.730 | 10/056 | 12'174 
! 7383 8613 9,844 | 11,074 : 
95 | 1244 | 2487 | 3731 | 4974 | 6217 | 7461 87 , yt 
04 9.948 
96 1257 2513 | 3770 | 5027 | 6283 | 7540 8796 10053 i1'310 12'506 
a 2539 | 3809 | 5079 | 6349 | 7618 8888 | 10,158 | 11428 , 
98 1283 2566 | 3849 | 5131 | 6414 | 7697 8980 | 10.263 | 111545 
2 2592 | 3888 | 5183 | 6480 | 7775 9071 10,367 | 11.663 
1308 | 2618 | 3927 | 5236 | 6545 | 7854 | 9163 | 10,472 | 11,781 
CIRCUMFERENTIAL SPEEDS IN FEET PER MINUTE 
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Speed for 100-in. diameter—5236 ft. 
Speed for 20-in. diameter—1047 ft. 


Speed for 120-in. diameter—6283 ft. 


To interpolate, we can use the values 
given for speed for 1- to 10-in. diam- 
eters, dividing them by 10, 100, 1000, 
etc., to obtain speeds for tenths, hun- 
dredths, thousandths, etc. For instance, 
if the speed for 550 r.p.m. and 46.186-in. 
diameter is required, we proceed as fol- 
lows: 


For 46 in. dia. . speed = 6623 ft 
For 0.1 in.dia.=yy of l-in. dia.speed= 14.4 ft 
For 0.08 in. dia.=y49 of Sin. dia.speed= 11.5 ft 
For 0.006 in. dia. = yebo of 6-in. dia.speed = 0.9 ft 


speed = 6650 ft 


For 46. 186 in. dia. 
It is noted that in the above addition 
the digit in the tenths place, being 8, 
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polating for r.p.m. between those given 'y body B, which is drilled to attach to the 


in the table. The speeds given are in 
feet per minute while the diameters are 
in inches. 





A Roughing and Finishing 
Milling Cutter 


By B. DEVEREDUX 


Anyone familiar with the operation of 
milling knows the difficulty encountered 
in attempting to rough and finish work 
with the same tool and the resulting ne- 
cessity of fine feeds and frequent grind- 
ing to obtain the desired resuits. The 
tool shown in the halftone entirely over- 





Revolutions per Minute 



































2,400 2,600 = 2,800 = 3,000 
—— 1,200 | 1,300 1,400| 1,500 
r~ 600 650 700 750 
4 4s] 1 157 170} 183 196 
} | 1 2| 314 340| 367 393 
4] 1] 3] 471 510| 550 589 
1 2 4| 628 681 733 785 
14] 23] 5| 785 851 | 916| 982 
l 3 6| 942 1,021| 1,100/ 1,178 
if 34 | 71,100 | 1,191 | 1,283| 1,375 
2 4 8 | 1,257 | 1,361 466 | 1,571 
23 | 44] 9/1414 1,531 | 1,649) 1,767 | 
23 | 5 | 10 | 1,571 | 1,702| 1,833| 1,964 
2 54 | 11 | 1,728 | 1,872} 2,016| 2,160 | 
3 | 6 12 | 1,885 | 2,042 | 2,199 | 2,356 
34 | 64 | 13 | 2,042 | 2,212| 2,382) 2,552 
33 | 7 | 14/2199 | 2,382] 2,566 | 2,749 
3 74 | 15 | 2,356 | 2,552 | 2,749 | 2,945 
4 | 8 | 16 |2,513 | 2,723) 2,932| 3,142 | 
44 | 84] 17 2,670 | 2,893) 3,115 | 3,338 
44 | 9 | 18 2,827 | 3,063| 3,299| 3,534 
4} | 94] 19 2,985 | 3,233| 3,482) 3,731 
5 | 10 | 20/3142 | 3,403] 3,665 | 3,927 
53 | 104 | 21 |3,209 | 3,573} 3,848 4,123 
5} | 11 | 22 3,456 | 3,744 | 4,032 | 4,320 | 
5} | 114 | 23 3,613 | 3,914| 4,215 | 4,516 
6 | 12 | 24 3,770| 4,084; 4,308 | 4,712 
64 | 124 | 25 | 3.927 | 4,254 | 4.581 | 4,909 
£ i | 13 | 26 | 4,084 | 4,424) 4,764 | 5,105 
& | 6} | 13) | 27 |4,241 | 4,504) 4,948 | 5,301 
& | 7 | 14 | 28 4,308) 4:764| 5,131 | 5,498 
pee 7} | 144 | 29 4,555 | 4,935 | 5,314/ 5,604 
£ 7 | 15 | 304.712 | 5,105| 5,498 | 5,890 
“ 74 | 154 | 31 | 4,870 oars | 5.681 | 6,086 
=| 8 | 16 | 32 5,027 | 5,445| 5,864/| 6,283 
g 8} | 164 | 33 5,184 | 5,615] 6,048 | 6,479 
@ | 84/17 | 34 | 5,341 | 5,785 | 6,231 | 6,676 
& | 8) | 173 | 35 | 5.498 | 5.956) 6,414| 6,872 
9 | 18 | 36 |5.655 | 6.126| 6.597 | 7,069 
94 | 184 | 37 |5,812 | 6,296| 6,781 | 7,265 
91/19 | 38 | 5,969 | 6,.466| 6,964| 7,461 
of | 194 | 39 |6,126 | 6,637 | 7,147) 7,658 
10 20 40 6,283 6,807 | 7,330 7,854 
103 | 20} | 41 6,440 6,977 | 7,514) 8,050 
104 21 | 42 (6,597 | 7,147) 7,697 | 8,247 
103 | 215 | 43 | 6,754 | 7,317| 7,880) 8,443 
11 22 44 6,912 7,487 8,063 8,639 
11} | 224 | 45 | 7,069 | 7,658 | 8,247 | 8,836 
114 | 23 46 | 7,226 7,828 8,430 9,032 
11} | 233 | 47 | 7,383 | 7,998 | 8,613| 9,228 
12 |. 24 | 48 | 7,540 | 8,168] 8,797| 9,425 
123 | 244 | 49 | 7,697 | 8,338 8,980) 9,621 
12} | 25 | 50 | 7,854 | 8,508 | 9,163) 9,818 
12} | 254 | 51 | 8,011 | 8,679 | 9,346 | 10,014 
13 26 52 | 8,168 8,849 9,529 10,210 
13} 264 53 | 8,325 9,019 9,712 | 10,407 
134 27 54 | 8,482 9,189 9,896 10,603 
13] 274 55 | 8,639 9,359 | 10,079 | 10,799 
14 28 56 =| «8,797 9,530 | 10,263 10,996 
144 | 28} | 57 8,954 | 9,700 | 10,446 
144 | 29 58 (9,111 9,870 | 10,629 
14} | 294 | 59 | 9,268 | 19,040 | 10,812 
15 30 60 9,425 10,210 | 10,996 















































3,200 | 3,400 3,600) 3,800, 4,000 | 4,400 
1,600  1,700| 1,800/ 1,900 | 2,000 | 2,200 
800 850, 900 950 | 1,000 1,100 
209 223 236 249 262 288 
419; 445/ 471 497 524 576 
628| 668/| 707 746 785 863 
838 | 890/ 942 995 | 1,047] 1,152 
1,047 | 1,113/ 1,178] 1,244 1,309 | 1,440 
1,257 | 1,335 | 1,414] 1,492 | 1,571 | 1,728 
1,466 | 1,558} 1,649] 1,741 1,832 | 2,016 
1,675 | 1,780 | 1,885 | 1,990 | 2,094 | 2,304 
1,885 | 2,003 2,121] 2,238 | 2,356 | 2,592 
2/094 | 21225 | 21356] 2.487 | 2.618 | 2'880 
2,304 | 2,448| 2,592/ 2,736 | 2,880] 3,168 
2,513 | 2,670} 2,827] 2,984 | 3,143 | 3,456 
2,723 | 2,893 3,063] 3,233 | 3,403 | 3,744 
2,932 | 3,115| 3,299] 3,482 | 3,665 | 4,032 
3,142 | 3,338 | 3,534] 3,731 3,927 | 4,320 
3,351 | 3,560| 3,770| 3,979 | 4,189 | 4,608 
3,560+ 3,783) 4,006} 4,228 | 4,451 | 4,896 
3,770 | 4,006 | 4,241| 4,477 | 4,712 | 5,184 
3,979 | 4,228 | 4,477] 4,725 | 4,974 | 5,472 
4,189 | 4,451] 4,712] 4,974 | 5,236 5,760 
4,398 | 4,673| 4,948] 5,223 | 5,498 | 6,048 
4,608 | 4,896| 5,184] 5,472 | 5,760 6,336 
4,817 | 5,118| 5,419] 5,720} 6,021 | 6,623 
5,02 5,341 | 5,655| 5,969 | 6,282 | 6,912 
5,236 | 5,563 | 5,891] 6,218 | 6,545 | 7,200 
5,445 | 5,786| 6,126! 6,466 | 6,807 | 7,487 
5,655 | 6,008! 6,362| 6,715 | 7,069 | 7,775 
5,864 | 6,231 | 6,597| 6,963 | 7,330 | 8,063 
6,074 | 6,453 | 6,833] 7,213 | 7,592 8,351 
6,283 | 6,676| 7,069] 7,461 | 7,854 8,639 
6,493 | 6,898 | 7,304] 7,710 | 8,116 | 8,927 
6,702 | 7,121| 7,540] .7,959 | 8,378 | 9,215 
6,912 | 7,343| 7,775| 8,207 | 8,640 | 9,503 
7,121 | 7,! 8,011 | 8,456 | 8,901 | 9,791 
7,330 | 7,789 | 8,247] 8,705 | 9,163 | 10,079 
540 | 8,011 | 8,482] 8,954 | 9,425 | 10,367 
7.749 | 8,234] 8,718] 9,202 | 9,687 | 10,655 
7,959 | 8456| 8,954] 9,451 | 9,948 | 10,943 
8,168 | 8,679 | 9,189 | 9,700 | 10,210 | 
8,378 | 8,901 | 9,425] 9,948 | 10,472 | 
81587 | 9.124 9,660 | 10,197 | 10,734 | 
8.797 | 9,346 | 9,896 | 10,446 | 10,996 | 
9,006 | 9,569 | 10,131 | 10,695 
9,215 | 9,791 | 10,367 | 10,943 
9,425 | 10,014 | 10,603 = ; 
9,634 10,236 | 10,839 | Revolutions per Minute 
9,844 | 10,459 | | 2.400! 2,600 
10,053 | 10,681 | —— —— 
10,263 | 10,903 | re _1,200 | = 1,300 
10,472 | 
10,681 : “| |) 
10,891 | 15}! 303/ 61 | 9,582 | 10,380 
| | 15§| 31 | 62 | 9,739 | 10,551 
S| 153} 314! 63 | 9,896 | 10,721 
3! 16 32 tt 10,053 10,891 
&| 164) 324) 65 | 10,210 
Ss i6t 33 | 66 | 10,367 
Ql 163) 334) 67 | 10,524 
| 17 | 34 | 68 | 10,681 
17}, 344) 69 | 10,839 





CIRCUMFERENTIAL SPEEDS IN FEET PER MINUTE 








has been replaced by adding 1 to the units 
digit, or in other words 6649.8 has been 
called 6650. This is following the method 
used in making up the tables, for when 
the decimal part of the speed was 0.5, 
or more, 1 was added, but when it was 
less than 0.5, it was dropped entirely. 
The same method can be used for inter- 


comes this difficulty, allowing the cut- 
ter to be used much longer without grind- 
ing, and by the use of heavier feeds 
shortening the time necessary to produce 
the work and giving very much better re- 
sults. 

The finishing tool A consists of a high- 
speed steel blade fastened to a cast-iron 


body of the milling cutter C by means 
of cap screws. It is located with the 
blade set at an angle to the radial line 
of the milling cutter, producing a shear- 
ing cut, which permits of its passing 
smoothly over any openings which may 
occur in the work, with very slight break- 
ing off of the metal. To operate this 
miller, first rough off all stock just 
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A ROUGHING AND FINISHING MILLING 
CUTTER 


enough for finishing. Then attach the 
finishing tool A, taking a very light scrap- 
ing cut, using all the available feed on 
the machine. 


City Smoke Ordinances and 
Smoke Abatement 


The Bureau of Mines has just issue¢ 
Bulletin 49, entitled “City Smoke Or- 
dinances and Smoke Abatement,” by 
Samuel B. Flagg. Some space on factors 
affecting smoke conditions in cities and 
the status of smoke-abatement work in 
the United States introduce the pam- 
phlet. 

The exact form that the ordinance of 
any particular city should take can be 
decided upon only after a study has been 
made of existing local conditions. Cer- 
tain features are desirable, however, and 
certain others are undesirable, and in the 
comment in the bulletin on the city or- 
dinances some of the good and bad fea- 
tures are noted. Two specimen forms 
are presented, one adapted to the aver- 
age conditions in a city of 200,000 popu- 
lation, and the other for a city of smaller 
size, ranging from 50,000 to 200,000. 

For :the information of those per- 
sons wishing to know the exact phrase- 
ology of some of the smoke-abatement 
ordinances, and especially those contain- 
ing features of particular interest, the 
smoke-abatement ordinances of the cities 
of Chicago, Pittsburgh, Des Moines, Mil- 
waukee and Los Angeles are printed at 
length, as well as the state act that ap- 
plies to the city of Boston. Of these the 
Chicago ordinance is perhaps the most 
comprehensive and most complete. 
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Designing Wire Forming Machines 


The average draftsman has very lit- 
tle idea of the .way a designer goes 
about making an automatic machine. This 
article is intended to give an idea of the 
train of thought which one might fol- 
low in solving a-simple problem. It is 
not for the experienced man, but rather 
for the beginner. 

Given an article to be made of soft 
wire, approximately s» in. in diameter and 
of the shape shown in Fig. 1, we will 
suppose that the wire is fairly soft and 
must be formed automatically from the 
coil. If we were to make such a piece 
by hand the operations might be to cut 
off the wire, twist the eye in each end, 
make the middle bend like Fig. 2, and 
make the side bends around an arbor like 
A. The approximate length of the wire 
would be, figuring to the center of the 





Fic. 1. THe Piece To BE MADE 
wire, 2 x 48 + 2X % + 2 (% X 
3.1416 x $4§), assuming that the eye is 
45 deg. less than a full circle. This 
equals 2.40 inches. 

A first idea of making the tools is 
shown in the engraving, Fig. 3. At A 
is the cutoff slide; B is a cutoff die or 
bushing; D and F are short arbors for 
twisting the wire on; C and E are pins 
for winding the wire by revolving around 
their respective arbors as a center, as 
showr at X; G is a square horn over 
which the wire is formed by the com- 
pound slide H. 


THE OPERATIONS 


The operations roughly are: The 
wire is fed; the twisting pins and arbors 





By G. E. Thompson 











The design, step by step, of an 
automatic forming machine for 
the production of a simple object 
from the coil of wire. A little 
known and efficient method of 
laying out a time chart covering 
the various motions. 


The 360 degrees in the circle, 
representing the cycle of the op- 
erations, are laid out in a 
straight line. 

















CD and EF move forward over the wire; 
the pins and arbors being pointed so as 
to go over the wire which might not be 
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Fic. 2. As MApeE By HAND 


perfectly straight; the slide H moves for- 
ward to hold the wire against the horn 
and prevent slipping when the ends are 
twisted; the cutoff A acts and recedes; 
the ends are twisted; twisting arbers are 
drawn back out of the plane of the wire; 
the slide H moves forward, forming the 
wire around the horn jaws J and K, which 
open and close over the horn at the same 
time; the slide 7 hits the eyes to insure 
that they form a complete circle. This 
finishes the work. 

To get the work out and return all 
parts to their initial positions, the slides 
H and 7 must recede; the horn G must 
draw back and strip off the completed 
work, and the twisting arbors must re- 
volve to the starting point. 
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Fic. 4. MOTION FOR SLIDE 


There are two motions to be made 
from the right side, one from the left, 
one from the top, two twisting motions, 
and two forward and back of the twist- 
ing slides and horn. Of these motions 
the feed, being the longest and, therefore, 
requiring the most time, together with 
the complex motion of the slide H and 
the jaws K and J, are the more import- 
ant.’ 
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Fic. 3. A First IDEA OF THE LAYOUT 


The slide H could be operated by a 
motion similar to Fig. 4. The wire feed 
can be made as per Fig. 5, as we do not 
care about making the machine for but 
one length of wire. Fig. 5 shows a pair 
of rolls running continuously with part 
of the circumference cut away. By mak- 
ing the rolls of the right diameter and 
cutting away a greater or less part of 
the surface, both the length of the feed 
and the part of the revolution during 
which the feed takes place can be ar- 
ranged to suit the required conditions. 
A grip X keeps the wire from pulling 
back out of the tools when the rolls re- 
lease. 

A skeleton sketch of the machine with 
the driving pulleys should be something 
like Fig. 6. This is roughly, a frame built 
like an angle plate to take the bearings 
and various slides on the upright part, 
which is thus arranged so as to drop out 
the work to the best advantage. A hole 
through this plate would allow a tool 
block. which might carry the horn, wind- 
ing arbors and cutoff bushing to be 
bolted on and be removed bodily should 
it be necessary to repair tools. A rough 
sketch of such a die block would look 
like Fig. 7. 


LAYING Out TEMPORARY TIME CHART 


The other motions necessary individu- 
ally are all simple. The only difficulty 
which might be encountered would in- 
volve constructive points and possible in- 
terference of the various motions. As a 
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matter of precaution, however, a tempor- 
ary time chart should be laid out to 
scale. 

As this part of machine design is sel- 
dom understood by those who have not 
worked in the automatic-machine line, I 
will describe it rather fully. Referring 
to the chart, Fig, 8, we lay off 360 deg. 
to any convenient scale on a horizontal 
line (the most convenient being + in. 
for 10 deg., or 11% in. for 360 deg.), 
and draw vertical lines for every 10 deg., 
every third line being heavy to assist in 
reading. 

Referring to our list of motions and 
taking them in the order given, the feed 





Fic. 5. THE Wire FEED 


(see Fig. 5) must give 2.41 in. of wire at 
each revolution of the machine, and as- 
suming that 60 deg. is as much as we can 
spare from the other motions, we chart 
this motion, noting that as the rolls re- 
volve at a uniform speed, the motion 
must be uniform, starting and stopping 
abruptly. The rolls, if our assumption as 
to time is correct, would be *8° x 2.41 
= 14.46 in. in circumference or 4.605 
in. in diameter. 

The twisting arbors, Fig. 3, must re- 
volve approximately 270 deg., or 34 of a 
revolution, and could be operated by 
having a pinion on the back end of the 
shaft and racks driven by a cam motion, 
see Fig. 9. Assuming that the pinions 
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Fic. 7. RouGH SKETCH OF DiE BLOCK 
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are %-in. pitch diameter, this makes the 
length of the cam motion 1.768 inches. 
The end motion of the arbors need not 
be over % in. and can take place partly 
during the last end of the feeding. This 
motion can be allowed for by making the 
face of the arbor pinions 4 in. more 
than the face of the meshing racks. This 


motion, being short, could take place in 
20 deg., from 50 to 70, and we mark it 
down without attention to actual cam mo- 
tion, as we are only interested in the time 
taken. 

The slide H, Fig. 3, must have a total 
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the rack slides, and as the usual method 
of laying out cams is governed by the 
crank motion, we draw a half circle di- 
viding this into six equal parts and pro- 
ject over the points to equal dimensions 
of the time, so as to get the actual mo- 
tion of the racks. 

As the total angular motion of the ar- 
bors is 270 deg. and any fixed part of 
the motion of the slide will give a fixed 
angular motion to the arbors, if we di- 
vide the 1.768 in. of motion into nine 
equal parts we can tell just how far the 
arbors have revolved at any point on the 
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Fic. 6. SKELETON SKETCH OF THE MACHINE 


forward motion of approximately 1 in., a 
forward motion of 7% being necessary to 
bring the fingers to the holding position. 
This motion can partially overlap the for- 
ward motion of the arbors and the last 
end of the feed, say 30 deg., from 50 to 
80 deg. The cutoff motion might be % 
in., the actual cutting off being done in 
the last sixteenth inch of the motion. 
This can overlap the first motion of the 
slide H and would require 30 deg., or 
from 60 to 90 deg., the return motion tak- 
ing place at once and in the same time 
from 90 to 120 deg. 

The twisting motion can start at about 
110 deg. and take 90 to 200 deg. This 


chart, each division being equal to 30 
deg. of angular motion. 

It should be noted that all other mo- 
tions are laid out as actual distances 
traveled by tools and not as strokes of 
cams. This is done that the action of the 
tools can be studied from the chart, Fig. 
8. Allowing 10 deg. of rest to set the 
wire, we can revolve the arbors in the 
opposite direction, withdrawing them 
after the wire has been slacked up 
slightly (see Fig. 8).. The slide H moves 
forward, taking 80 deg., from 240 deg. to 
320 deg., and at the same time the 
fingers open and close around the horn. 

The slide J comes forward quick- 

























































































motion we lay off at the actual stroke of ly, hitting the end of the fingers 
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Fic. 8. THE MoTION CHART 
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to set the work, total motion % 
in. returning immediately, time 30 deg. 
each motion, from 295 deg. hitting at 325 
deg. and returned at 355 deg. The slide 
H returns in 60 deg., from 330 to 30. All 
motions for forming the work are now 
completed and returned to their initial 
positions except that we must get the 
work off the horn. 


STRIPPING THE WORK FROM THE HORN 


By referring to Fig. 7 we see that it 
would be difficult to get in a separate mo- 
tion to draw the horn back on account 
of being so close to the twisting arbors, 
but that we could make a stripper plate 
that would fit flush into the notch in the 
steel plate when back and would push 
off the work. 

By referring to Fig. 3 and to the chart, 
Fig. 8, we see that the motion of this 
stripper would be the same as the for- 
ward and back motion of the stripping 
arbors and could be operated by the 
same motion provided the corner of the 
horn is far enough forward for the fin- 
ished part to clear the wire as it is fed 
in. This seems feasible and would save 
one cam motion and more or less com- 
plications. 


ESTIMATING THE CosT 


So far nothing has. been drawn to 
scale except the chart and the layout of 
tools, and we have no time to make even 
@ preliminary layout of the machine for 
an estimate of the cost. To get this by 
an inspection of the machine proceed as 
follows: 


Cost of 
Draw- Machine 
ings Work 
Frame and camshafts $15.00 $150.00 
Too! block and tools 10.00 80.00 
"eed... 5.00 30.00 
Forming slide and fingers 25.00 100.00 
Twisting arbor motions 20.00 75.00 
Stamping or setting motion 10.00 50.00 
Cutoff motion 10.00 30.00 
$95.00 $515.00 
Patterns 40.00 
fire reel 15.00 
Probable total cost of machine 665.00 
Add 10 per cent. for incidentals. 65.00 
730.00 
The question now arises: Is the ma- 


chine of such a nature that the cost of 
drawings and patterns should be borne 
by the customer, or can this cost and the 
developing expense be divided among 
several customers by marketing the ma- 
chine ? 

Many companies in the special and 
automatic machine business will make a 
contract to build such a machine without 
any more preliminary estimate than that 
given. Many purchasing agents will re- 
quire a guaranteed output, and want the 
machine made interchangeable as they 
may want to order a second machine 
later. The purchasing agent does not 
get what he asks for and the machine 
company may make the few dollars it is 
after if the draftsman on the job makes 
an economical machine to build; a cor- 
rect layout and no mistaxes in details; 
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if the machinist and tool maker are far- 
seeing enough to avoid the many little 
points in making the tools; if the wire 
can be formed without springing out of 
shape; and if wire can be obtained of 
even temper, so that the work will be 
uniform. 

This article does not describe a ma- 
chine that has been built or one that per- 
haps will ever be built, as some of the 
devices and motions are not the best but 
are taken rather as simple motions eas- 
ily understocd, the idea being to give the 
AECL Bde : 
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Fic. 9. Drive FOR TWISTING ARBORS 


junior draftsman a look at the prelim- 
inary work that he usually does not have 
an opportunity to see. 

The time spent on a preliminary esti- 
mate of this kind would not be over two 
to four hours, hence there is little time 
for scale drawings and sketches must 
suffice for the bulk of the work. 








Air Hose Testing Device 
By W. D. WHITE 

The engraving shows an air-hose test- 
ing device produced for the Canadian 
Pacific Ry., Angus Shops, Montreal, for 
holding the threaded end of air hose 
while testing it under air pressure. 

It consists of the soft-steel body B 
slotted down the center to receive the 
hardened tool-steel jaws C. The grip- 
ping faces of the jaws are threaded to 
correspond to the threads on the air- 
hose connection. The jaws also have 
two studs screwed in at the back, which 
project into slots cut in the cam plate D. 
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This cam plate also carries the double- 
rise cam E, thus serving the double pur- 
pose of closing the jaws and drawing in 
the bolt EF, which compresses the rubber 
washer G lengthwise, causing it to ex- 
pand radially. 

An adjusting nut H is screwed on the 
bolt F. The sleeve J is screwed into the 
center of the body and holds the cam in 
position; it also holds the bolt F, the 
spring J and the guide plug K. It has 
two slots on opposite sides which allow 
the passage of the pin intersecting the 
large end of the bolt F, and on which the 
cam E acts to draw in the bolt F. 

The action of the lever L and the 
method of locking it in various positions 
on the ratchet, are obvious. The brackets 
holding the device are so made that the 
device may be set at whatever angle is 
most convenient for the operator. In 
operation the air-hose connection is 
slipped over the rubber washer G and 
between the two jaws. The lever is 
pulled down, closing the jaws om the 
threaded end of the connection while the 
rubber washer is expanded inside the 
connection, making it airtight, and at the 
same time holding it firmly, while the air 
is applied to the other end. Soapy water 
is put over the hose to detect any air 
leakage. 








In a paper presented before the New 
York Railroad Club by W. N. Best, deal- 
ing with “Liquid Fuel, Its Use and 
Abuse,” it is pointed out that oil tar is 
a byproduct of the water-gas system, 
and coal tar a byproduct of coke-oven 
benches. When either of these tars are 
heated sufficiently to reduce their vis- 
cosity, they are a most excellent fuel. 
Per pound their calorific value is less 
than that of oil, but as they weigh from 
9'%%4 to 10 Ib. per gallon, while fuel oil 
only weighs 7.3 Ib. per gallon, their 


calorific value per gallon is greater than 
than that of fuel oil. 
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Methods of the Autopress Shops 


The Autopress, as its name implies, 
is an automatic printing press. It is 
built by the Autopress Co., 299 Broad- 
way, New York City. It employs a bed 
and cylinder; that is, the paper is rolled 
over the type or flat printing plate. The 
paper is fed automatically to the type at 
the rate of from 4000 to 5000 sheets per 
hour, depending on the quality of the 
paper and the class of work required. 

The register is positive, that is, each 
sheet of paper occupies exactly the same 
position on the cylindrical platen with 
relation to the type or plate as every 
other sheet in a “run.” For this reason 
the Autopress is capable of fine color 
printing, which demands the highest ac- 
curacy in register. 

Should the feeder for any reason fail 
to deliver a sheet to the cylindrical 
platen, a “throw off” is automatically 
engaged which prevents the cylinder 
coming in contact with the type, throws 
out the clutch and stops the ink fountain 
and counter. This device permits the 
pressman to attend to other work while 
the press is in operation. 

To go back to the question of register: 
The letter 1 as shown here is about 
0.006 in. wide. In testing these presses 
under working conditions the same 
sheets are passed through the press 
several times, and if there is any varia- 
tion in register it is readily apparent on 
these test sheets. If the sheets are off 
register sidewise even as little as 0.002 
in., it is very easily seen on a thin letter 
like 1. 


WorRK ON THE BASE 


In Fig. 1 at A is shown the base of an 
Autopress mounted on the jig B, which 
holds it for the first milling operation. 
In this operation the bottom is milled 
off on three slightly projected feet C, 
which are provided so that the finished 
press wiil rest without rocking on an ir- 
regular floor. 

When being milled the base is dropped 
further down into the jig (than shown 
by the illustration) so that the screws 
D impinge on the flange and take the 
pressure of the cut. The cutter E faces 
two spots on the far side of the base. 
These locate it in subsequent operations 


parallel with the travel of the miller 
table. In Fig. 2, the base is shown on 
the table of an Ingersoll slab miller. 


Fig. 3 show the top of the base and one 
complete set of cutters used for milling 
the top. 

Formerly all the work on the bases 
was done on the planer and the time 
necessary was 45 hours for the planing 
on a Single base. Now the roughing is 
done on the Ingersoll miller, which takes 
two cuts, rough- and finish-milling, and 
after the finish-milling the top is finish- 


Editorial Correspondence 








A few examples of methods 
employed in the shops of the 
Autopress Co. where a high- 
speed automatic printing press 
is manufactured. 




















planed as in Fig. 4. This is in reality 
only a “scrape,” the planer taking off 
as little as possible so as to make a 
“surface” for hand scraping. By doing 
the work in this way the time has been 


cut down to 5™% hr., a little over one- 
ninth of the time formerly necessary. 


PLANING 


There is some remarkably nice plan- 
ing done in these shops. In Fig. 5 is 
shown a small steel dog which has to 
be very accurate. These dogs are 
planed in strips 10 to 12 ft. long, as 
shown in Fig. 6. The planing finishes all 
the accurate measurements. The formed 
strips are then finished on the unim- 
portant dimensions by milling. Another 
accurate planing job is shown in Fig. 
7. These pieces are cast iron 44x23%4x17 
in. long and are planed in gangs of 12 
at a time. The limit on this work is 
0.0005 inch. 
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Fic. 2. THE BASE IN THE SLAB MILLER 


In Fig. 8 is shown the final truing up 
of a steel rack after the teeth are cut. 
The rack A is supported near, or at, the 
pitch line of the teeth by the drill-rod 
pins B, which are placed close enough 
together to prevent deflection. In this 





case the planer takes a shaving cut with 
an oblique tool and removes only a 
couple of thousandths or so. 

A number of square cast-iron bars 
are used in the manufacture of the press. 
These are shaped two at a time, as shown 
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in Fig. 9. In this cut A are the bars 
which are gripped in an ordinary shaper 
vise with a round piece of cold-rolled 
rod B between them. The holder C 
carries two cutting tools as shown. 


BORING THE BASES 


The bases A are bored on the hori- 
zontal miller shown in Fig. 10. The 
photograph from which this was repro- 
duced was taken at a time when the 
large miller shown in Fig. 2 was out of 
commission, and the horizontal miller 
was being used to face the bosses on 
four sides of the base, as well as bore the 
eight holes through the sides. 

The base A is mounted on the turn- 
table B, which is accurately divided in- 
to four parts and is provided at the back 
with a stop for locating it in its four 
positions. The eight holes range from 
two to three inches in diameter and take 
about 5% hours to finish. 


Jics FoR CYLINDER Boxes 


One of the cast-iron boxes for the 
cylinder is shown in Fig. 11. The gang- 
milling operation on the ends of these 
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Fic. 5. THE SMALL STEEL Doc 


boxes is shown in Fig. 12. A very high 
degree of accuracy is necessary. The 
top and bottom must not only be parallel 
but must be equidistant from the hole. 

In Fig. 13 is shown the jig for the 
final milling operation, which secures 
these results. The two parts of the box 
A are fastened together by means of the 
screws B. They are then slipped over 
the hardened and ground tool-steel plug 
C, which is set perpendicular in the base 
of the jig D. 

The inclined tool-steel slide E, operat- 
ed by the handwheel and screw F, is 
then forced against the back of A. A 
cut is taken across the face and the lip 
G, with an end mill, after which the 
clamping slide E is run back, A is lift- 
ed and turned so that the finished face 
is presented to the clamp slide E, which 
is screwed down, and the other side 
finished, all of which takes place with 
the same setting of the miller slides and 
milling cutter. 


DRILL Jics For GEARS 


Two jigs for drilling gears are shown 
ia Fig. 14. In the one shown to the right 
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Fic. 4. FINISH-PLANING 


the gear is located by a radially adjust- 
able stop A and the center stem D. The 
clamps B not only hold the gear but also 
act as feet. The one to the left employs 








Fic. 7. 





PLANING ACCURATE 
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BP Neo: Creme. ; 


THE WAYS ON THE BASE 


the same method of clamping but has 
separate feet, as shown at C. The stop 
is used because the various holes must 
bear a positive relation to the teeth. 
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Shopwork and the College 
' Shops 
By F. G. HIGBEE 


Practically every student who takes an 
engineering course is required to do some 
work in the college shop. Forging, pat- 
tern making and machine practice are the 
courses usually required and the amount 
of time spent on these subjects varies 
with each institution and the kind of en- 
gineering the student has elected to 
study. But what does the student get out 
of this shopwork ? 

From an examination of the ideals 
and conditions under which this work is 
carried on in colleges, two things stand 
out with prominence: First. It 4s not the 
purpose of the college shop to furn out 
smiths, pattern makers or machinists. 
Second. The time allowed for this kind 
of work is meager and badly arranged. 
Under such circumstances one is apt to 
wonder what the student does get out 
of such work, and if the college is mak- 
ing the most of its opportunity. 

It must be admitted that no one can 
work seriously along any line without de- 
riving some benefit from his efforts. A 
census taken among any group of stu- 
dents in a college shop will bring to light 
the fact that they net only like their 
work but that they feel that they are 
doing something worth while. 

There can be no doubt that the col- 
lege shop is doing something worth 
while. Even under the handicaps under 
which it works it gives the student an 
elementary knowledge of shop processes 
and at least a bowing acquaintance with 
machines and tools. It develops to some 
extent that latent manual ability, which, 
in some degree, is contained in every 
nature. 


STUDENT CONCEPTIONS 


To those who are not acquainted with 
the kind of natures with which the shop 
has to deal, it may be pointed out that 
most of the students who enter technical 
colleges have but a vague notion of what 
engineering consists. Many are enrolled 
in the colleges because of some home 
influence, some are attracted to the work 
by the imagined romance of it, others 
take it up because it seems to offer early 
financial reward, and a few feel that it 
is the work in which they can be most 
useful and contented. 

Yet of all these students but few have 
any notion of what a shop consists, or of 
the nature and extent of the work for 
which a shop exists. The forge shop in their 
minds is associated with the blacksmith 
at home and the making of horseshoes; 
the pattern shop looks something like 
the planing mill; and the foundry and 
machine shop are wholly unfamiliar 
ground. 

The few who have any acquaintance 
with shops are often so impressed with 
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their superiority over their less fortun- work at all in shops are inclined to as- 
ate companions that they are hard to sist their instructor with the others, or 
approach. And those who have done any to point out how much better they learned 

; 























Fic. 10. FACING THE BOossEs 


Fic. 13. JiG FoR FINAL MILLING OPERATION ON THE BOXES 
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to do that “where I worked before.” 
But the college shop is a great leveler. 


Fic. 9. SHAPING Two PIECES AT ONCE 


The ones with no experience in shops 
are brought up and the ones who have 
acquired their experience elsewhere are 
brought down until a common leve! is 
reached. And this common level the col- 
lege shop aims to have so adjusted that 


An. Macuinisr 
Fic. 11. CYLINDER BOxEs 


(all students will have a working knowl- 
edge of shop appliances and shop pro- 
cesses, 

When a student has finished his train- 
ing in the college shop, he should be able 
to follow a piece through the shop, not 
being able, necessarily, to do all the op- 
erations in a skilled way himself, but 
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being able to recognize such skillful op- 
eration. 


DIFFICULTIES ENCOUNTERED 


The difficulties the college shop en- 
sounters in its struggle to attain this 
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possible, as it has been and is being done 
in college shops. 

In this way the college shop may be 
made to approach actual commercial con- 
ditions, which is highly desirable from an 
educational point of view. Under such 




















Fic. 14. 


ideal are many. In the first place’ it is 
severely hampered by a lack cf time. This 
is a condition which cannot be remedied. 
The course in shop practice is at best 
only a small and relatively unimportant 
part of an engineering course and the 
time allowed for it must be limited. In 
the second place it is a difficult matter 
to get competent instructors and to keep 
them. 

Men properly equipped with the seces- 
sary skill in their trade and the ability to 
teach it are not easy to find and once 
found it is often difficult to keep them 
with the limited means the shop is al- 
lowed for expense. This is a difficulty 
which may be overcome; a shop instruc- 
tor of proved ability is too valuable an 
esset to lose, on account of a short- 
sighted policy of economy, 

In the third place college shops are 
crippled by lack of svfficient funds. It 
must be remembered that there are few 
college shops which turn out a market- 
able product and that most of the stu- 
dent work is done at a dead loss. Un- 
less a shop has sufficient funds to enable 
it to insist upon accurate and well ex- 
ecuted work, it will find its usefulness 
impaired. 

As a solution of most of the difficulties 
of the college shop, the part-time schools 
suggest a plan. Either the part-time 
plan may be adopted by the college or 
the college shop may be commercial- 
ized. The latter scheme would Iend it- 
self more advantageously to the result 
desired. 


SELF-SUPPORTING COLLEGE SHOPS 


The college shop need not be a paying 
proposition, but it should be made to pay 
expenses. The advantage in such an ar- 
rangement is at once apparent. In the 
first place some article must be manu- 
factured which is salable; this is not im- 


DRILL JiGS FOR GEARS 


conditions much of the output would pay 
for itself and help support the shop. 
This would enlarge the opportunity of 
the shop for usefulness. 

It is not to be expected that a salable 
product may be turned out by student 
labor alone, as both time and the neces- 
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equipment of the average college shop 
stands idle a large part of the time. If 
a number of skilled workmen were em- 
ployed, this time could be used profitably 
in turning out salable products, and dur- 
ing the time the students: were at work 
these men could be used as teachers. 

In this way a large part of the student 
work would itself become salable, for in 
this kind of work the fewer students 
there are per teacher the more effective 
is the instruction and the more perfect 
the product. Such a plan would tend, 
not only to make the shop self-support- 
ing, but also to increase the effective- 
ness and the efficiency of the instruction. 
And this after all is the result to be de- 
sired. 





Machine Yoke Ends 
By G. E. HALL 


The tables show a set of yoke ends that 
have been used to good advantage for 
machine tools. They could be used for 
cther machine purposes, being well de- 
signed and of ample strength to with- 
stand the varying strains for connections 
and similar work. 





In a paper presented to the Amer- 
ican Institute of Metals, dealing with 
electric melting of copper and brass, it 
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sary degree of skill are lacking in such 
labor; but under such an arrangement it 
would become both profitable and desir- 
able to employ a number of skilled work- 
men. This condition alone should justify 
the establishment of the commercial col- 
lege shop. 

By virtue of thé usual arrangement of 
the college schedule and the time allowed 
for the teaching of shor practice, the 


is stated that, theoretically, the electric 
furnace has an immense advantage over 
the ordinary oil-fired furnace in that the 
electric furnace may be practically sealed 
to prevent access of air. This means 
that so long as the vapor pressure of the 
zinc in the charge does not exceed at- 
mospheric pressure, the maximum possi- 
ble loss of zinc must be the furnace fuil 
of zine vapor. 
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Stresses and Deflections of Shafts 


The graphical method applied here is 
based on the theory of Mohr, which has 
been known for several decades. Very 
few textbooks, however, go into the ques- 
tion far enough to enable anyone pos- 
sessing a slight knowledge in algebra, 
geometry and mechanics to solve the 
problem of a shaft deflection. 

It is proposed here to present the sub- 
ject in a form that will be useful to 
draftsmen and students engaged in the 
shaft layout of various types of ma- 
chines. 

In describing the method of calculating, 
it must be pointed out that all possible 
cases cannot be considered in detail, but a 
clear exposition of the method applied to 
the four fundamental cases will enable 
one to apply it to the solution of any 
possible combination. 

Knowing the load on the shaft (as- 
suming that the weight of the shaft itself 
is about 20 per cent. of the revoiving 
parts), and the permissible bearing pres- 
sure per square inch, an approximate 
bearing length may be obtained, whence a 
value of the span between the bearing 
centers may be arrived at. It is usual to 
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assume that all the weights are supported 
at the center line of each of the bearings. 

In employing the graphical method, it 
is necessary to make a preliminary cal- 
culation of shaft diameters. If either the 
fiber stréss or the deflection exceed the 
maximum permissible value, then 
shaft diameter must be increased, or vire 
versa, and the method marked through 
again for the new diameter. 

Sometimes a few sets of diagrams must 
be drawn before the correct solution is 
obtained; sometimes one calculation is 
sufficient. As a rule, it depends on the 
experience and judgment of the designer 
who is using the method. This can, how- 
ever, be avoided by first laying out a the- 
oretical shaft by a method that will be 


the . 


By A. Schein 



















The calculation of bending and 
torsional stresses presented in a 
graphical manner. 


Practical cases taken as exam- 
ples, and the method of ‘‘Mohr”’ 
described. 











After some practice to plot 


described. 
the diagram, it will be found a very sim- 
ple matter of calculation. 


. 1 .0 4 L3 
Approximate deflection = 0.019 xX WX L 


Ex! 
Where 

W = Total weight, including shaft, in 
pounds; 

L=Span between bearings in 
inches; 

E = 30,000,000 modulus of elasticity 
(steel) ; 


I = Moment of inertia of the shaft. 
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SHAFT OF ONE DIAMETER 


For the deflection, a value must be as- 
signed in the above equation, and then 
7 — 0.019 x WX L* 

~~ deflection X E 

Solving the equation for J, the approxi- 
mate diameter may be obtained. The 
above equation is for the case of a shaft 
supported on two bearings and loaded be- 
tween the supports. 

In the following calculation the deflec- 
tion due to shearing is neglected, as the 
value hardly ever reaches 3 per cent. of 
the bending deflection. 

In the following the actual fiber stress 
in, and the deflection of, a shaft of 4- 
in. diameter, loaded in the manner indi- 
cated, will be determined graphically. 
Sometimes the fiber stress may be the 


limiting feature, while in other cases it 
may be the deflection. 

Wherever either of these quantities is 
found to exceed the value which exper- 
ience has shown to be the safe limit, a 
fresh diameter must be assigned for the 
shaft and the calculation worked through 
afresh. 


SHAFT WITH ONE DIAMETER 


Case 1—A shaft of 4-in. diameter, 
having 50 in. between bearings, carries 
two loads, 1000 Ib. and 1200 lb. The 
weight of the shaft is 192 Ib. Fig. 1. 
Draw the shaft in any convenient scale, 
in this case 1 to 5, or § = 5. 

Locate the acting loads and reactions. 
The weight of the shaft, which is 192 Ib., 
should be taken as being an evenly dis- 
tributed load; but for convenience it is 
assumed as concentrated at three points 
only. Heavy shafts have to be divided 
into as many parts as may be found con- 
venient, and the weight of each part as- 
sumed to be acting at the center of 
gravity. 

The weight sector polygon, Fig. 2. On 
the vertical line AA, set down the weights 
in the same order as they are located in 
Fig. 1 (beginning with the extreme weight 
on the R, end). The weight scale se- 
lected in this case is: 

1 in. = 400 lb., or W = 400. Then 
make ab = 60 Ib., be = 1000 Ib., cd = 
52 Ib., de = 1200 Ib. and ef = 80 
pounds. 

The pole O has a perpendicular dis- 
tance to AA of 8 in., or h = 8 (an arbi- 
trary assumption). 

The bending moment diagram. Fig. 3. 
Draw vertical lines from R,, R, and all 
loads. Make R.g parallel aO, gh parallel 
to bO, hk parallel to cO, etc. Connect 
the last point R’, with R’,. The inclosed 
figure is the bending-moment area. 

The bending moment at any point of 
the shaftisM—-LxSxWxX A. 

Where 

M = Bending moment at any point; 
L = Length of the vertical ordinate; 
S = Scale of shaft drawing; 

W = Weight scale of drawing; 

h = The arbitrary length, Fig. 2. 

For instance, under the load of 1200 
Ib., the bending moment — 

M = 1.33 x 5 x 400 x 8 = 21,220 

inch-pounds ; 
and the fiber stress at the same point is 


Fiber stress = > 


Where Z is the section modulus and 


7 : 
om 3 
Where 
d = Shaft diameter; 
Then 
3.1416 X 4° 
s=—— li 6.283 
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21,220 

Fiber stress = 6.283 

A line parallel to R’.R’, from O divides 
AA’ in two reactions, AO’, which is equal 
to R:, and A’O’, which is equal to R.. 

In cases where the shaft is symmetri- 
cally loaded, both reactions will be 
equal. 

Treat the bending-moment diagram, Fig. 
3, as a load diagram. Split it up into 
narrow, convenient strips, the areas of 
which are marked 1, 2, 3 ....6. Find 
the area of each strip, the values of 


= 3385 lb. per sq.in. 
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A = Scale of drawing, Fig. 4; 
H = The arbitrary length, Fig. 4. 


Then : 


E = Modulus of elasticity = 
000,000 for steel; 


I = Moment of inertia for 4-in. shaft 


30,- 


ae oy 
we 


\| 
s~h & @ UI 


“* 


a eo) 
II 


| 


ow 














FIG.6 


CASE 2. SHAFT OF VARIOUS DIAMETERS 
which are: 1 = 0.442, 2 = 1.32,3 = 18, 
4= 1.95, 5 = 2.04, and 6 = 0.7 sq.in. 
As the strips are all of the same width, 
the middle ordinate will be proportionate 
to the area except in cases where the 
area is very irregular in outline, 
Bending-moment area. Vector polygon. 
Fig. 4. Choose any scale; here 2 sq.in. 
= 1 in. in length, or A = 2, and set 
down the calculated values of the areas 1, 


2,3 ....6 on the vertical line BB’, where 
no =—0.442 ~— 2, op = 1.32 + 2, pq = 
18 + 2 st = 0.7 + 2. 


The pole Q has a perpendicular dis- 
tance to BB of 7% in., or H = 7.5 (an 
arbitrary assumption). Connect n, 0, p, 
q, r, s and t with Q. , 

Deflection curve, Fig. 5. Find the cen- 
ter of gravity of each element in Fig. 3 
and drop a vertical line from it. Make 
R,U parallel to nQ;, UV parallel to oQ, 
VW parallel to pQ, ZR.” parallel to tQ. 
Connect the last point R,” with R.”. The 
link line R,” UV..R:.", supposed to rep- 
resent a curve, to which the straight lines 
R,”"U, UV, etc., are tangent. The vertical! 
distance between R,”, R.”” and the curve 
are the deflections in enlarged scale. 


Ex! 
S*xkxWxAxXaA 





The deflection scale - 


Where 
E -= Modulus of elasticity; 
I = Moment of inertia of shaft; 
S = Scale of shaft drawing; 
h = The arbitrary length, Fig. 2; 
W = Weight scale of drawing; 
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ter where (on the same vertical) the 
point Q is taken, the vertical distances in 
the curve of Fig. 5 will remain the 
same. 

The copy of deflection curve is seen in 
Fig. 6, where R,R: is drawn , horizontal, 
and the ordinates are scaled off from 
Fig. 5. 


SHAFT WITH VARIOUS DIAMETERS 


Case 2. The shaft of a centrifugal 
pump of varying diameter loaded with 
four propellers is taken in this case. The 
weight of the shaft is 249 Ib. 

Fig. 1. The shaft is drawn to scale 1 
to 10, or S=10. From the located 
weights and reactions drop vertical lines. 

Fig. 2. Plot down the weights in the 
vertical line AA’ to a scale of 200 lb. = 
1 in., or W = 200, in the order in which 
they are located on the shaft. 

The pole O is taken 7.5 in. from AA’, 
h = 7.5 (perpendicular distance). Com- 
plete the polygon by drawing the lines to 
O (obtain the reactions R, and R, by 
drawing a line OO, parallel to R’:R’: after 
completing Fig. 3). 

Fig. 3. Draw the link line in the same 
way as in Case 1. From the inclosed 
bending-moment diagram the values for 
stresses (due to bending only) are figured 
as in Case 1. 

Bending moment =~ Lx Sx WxKAh 

Where 

L = Length of the vertical ordinate; 
S = Scale of shaft drawing; 
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CASE 3. SHAFT WITH OVERHUNG WEIGHT. 
UPWARD PULL 


; 30,000,000 &K 12.57 
Deflection scale = ~ = 
5°  @0e XO X.2Z x 7.8 
62.5 
To find the actual deflection at any 


point in the shaft, divide the vertical dis- 
tance in Fig. 5 at the point in question 
by 62.5. The result is the desired 
answer. For instance, the deflection at 
point marked is: 


Deflection 0.0141 an. 


0.88 
62.5 

It is obvious that by selecting the point 
Q higher or lower in regard to the line 
BB’, the shape of the deflection curve 
will change, but not the value. No mat- 
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W = Weight scale of drawing; 
h = The arbitrary length, Fig. 2. 
bending moment 

Z 

L and Z (section medulus) are taken 
for the diameter and the point at which 
the fiber stress is to be calculated. Drop 
vertical lines from the different points 
along the shaft, at which there is either 
a change of cross-section or a point of 
application of a load. 

Mark each element at the bending mo- 
ment 1, 2, 3....10. 

Fig. 4. The moment of inertia of each 
element of the shaft and also the com- 
parative stiffness of the shaft are here 
represented. 





Fiber stress = 
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Fig. 5. In Case 1, when the shaft was 
of a uniform cross-section, we simply 
plotted the areas from Fig. 3 on the ver- 
tical line BB’. In the present case of a 
shaft with variable diameters, to get the 
proper deflection we have to consider the 
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Where 
E = Modulus of elasticity; 
I = Moment of inertia at largest di- 
ameter of shaft; 
S = Scale of shaft drawing; 
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where 7 max, is the amount of inertia of 
the maximum shaft diameter and /] x the 
moment of inertia of the shaft diameter 
in question. 

Now selecting a scale, 2 sq.in. = 1 in., 
A = 2; plot the reduced areas from 
Table 1 on the vertical BB’, Fig. 5. The 
pole H is taken at a perpendicular dis- 
tance from BB’ = 7 in., or H = 7. 

Fig. 6. Find the center of gravity of 
each element area in Fig. 3 and drop ver- 
tical lines. The deflection curve is drawn 
as in Case 1. R".A is parallel to aQ, 
AB parallel to dQ, etc. 

EX I max. 


The deflection scale = SXWKEXAXH 


CASE 4. SHAFT WITH OVERHUNG WEIGHT. 
DOWNWARD PULL 


W = Weight scale of drawing; 
h = The arbitrary length, Fig. 2; 


A = Scale of drawing. Fig. 5; 
H = The arbitrary length, Fig. 5. 
Then 


30,000,000 * 20.13 


The deflection scale= 10° <200X7.5X2X7 


= 28.7 
The deflection under each of the loads 
by measurement is found to be 0.4 in., 
0.72 in., 0.75 in. and 0.47 in. Dividing 
each of these values by 28.7, we get the 
actual deflection of the shaft in inches. 








Number of Area in Inertia of Various 
the Area sq.in. Shaft Elements 
= | = 
1 0.07 | 1.917 
2 0.21 >. 47 
Det 0006060" 0.39 ». 47 
1 0 71 12 4 
) 0.83 12.57 
6 0.88 20.13 
Serr. 0.81 20.13 
BA csecodende 0.65 | 7.366 
in wkha ake 0.35 7.366 
| 
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TABEL I.—REDUCED AREAS 
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These are: 


0.4 , 0.72 . 
28.7 — 0.014 mn.,; 28.7 — 0.025 m.; 
0.75 __ a” a 
27> 0.026 en.,; 28.7 0.017 am. 


Case 3. The third case relates to a 
motor having an overhung pulley. The 
motor is rated 350 hp. and runs at 700 
rp.m. The driven transmission is ver- 
tically above the motor, so that the belt 
pull is upward. 

Fig. 1. The shaft is drawn to scale | 
to 6, or S = 6. 

The approximate loads on the shaft 
are: 

1800 Ib. 


900 Ib. 
950 Ib, 


Weight of armature......cccccees 
Weight of commutator.......... 
WOE GE GOT cc ccccccscnceoe 


Total belt pull minus weight of pulley, 
4050 pounds. ' 

Fig. 2. The weights are plotted on 
AA’ to scale, 1000 Ib. 1 in., or W 
1000. The weights ab = 1150 Ib., be 
2250 Ib., and cd = 250 Ib., are plotted 
downward, and 4050 Ib. = de is plotted 
upward, 

The pole distance is 
k = 7. 

Complete the vector polygon. 

Fig. 3. Make R’,f parallel to a0, fg 
parallel to bO, KR’: parallel to eO. Con- 
necting R’,. and R’;, we get the bending- 
moment diagram. The fiber stress in the 
shaft at the middle of the pulley and 
bearing is found as follows: 


LxSxwxh 
Z 


7 in. from AA’, or 





Be = bending stress = 





_ 2x 6 X 1000 x 7 


121 = 3950 lb. per sq.in. 


Where 
L = Length of the vertical ordinate; 
— Scale of shaft Grawing; 
= Weight scale of drawing; 
The arbitrary length, Fig. 2. 
= Section modulus. 


321,400 x hp. 
d* xX r.p.m. 


S 
W- 
A= 
PA 

Ts =torsion stress = 


321,000 X 350 
6* x 700 


740 lb. per sq.in. 


. torsion moment 
Torsion stress = : 
polar section moment 
Torsion moment = P x R x 12 
When 
P = Power applied; 
R = Radius in feet; 


P= hp. X 33,000 
_ speed 
and speed 2x RX ®F X r.p.m. 
Then 

hp. X 33,000 X R x 12 


2x RX @ X v.p.m. 


” hp. X 33,000 xX 12 
2X © X rv. p.m. 





Torsion moment = 





Polar section modulus = = «x d* 
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| a positive deflection between the bearings 
Inertia of I Maz. and a negative deflection outside the pul- 
Number of Area in Various - Reduced 8 ‘ P 
the Area sq.in. Shaft Elements Iz Area ley-end bearing. 
ry E x I max 
it eS 7.9 . - — The deflection scale " 
ge rl ee 0.426 20.13 5013 75-86 0.426 X5.86 =2.5 fle = SXWXEXAXH 
9 
Dy ceciiecss$ 1.085 117.9 iy 9 71-0 1.085X1 =1.085 Where 
“v8 E = Modulus of elasticity; 
3 1.27 117.9 ii7.97!° 1.27 XL 0 -=1.27 1 max. = Moment of inertia at largest 
= we. 5 Sel ibe -es diameter of shaft; 
59 = y =i. $ 
. sand ‘ 117.9 ‘eee S = Scale of shaft drawing; 
f | a= ; ; . 
5 1.8 117.9 eg 21.0 1.8 Xl =1.8 W = Weight scale of drawing; 
: h = The arbitrary length, Fig. 2; 
6 2.06 117.9 ory 0 1.0 2.06 X1 =2.06 A = Scale of drawing, Fig. 4; 
117.9 . . 
117.0 H = The arbitrary length, Fig. 4. 
7 1.96 117.0 fi7.9~!° 18 XS wh. The deflection scale = —30:000.000 X 117.9 
ee 000 
8 1.9 117.9 ig =1.0 19 Xl =19 6° x1 x7x 4x 88 
a = 68.8 
9 1.65 63.62 ian! 85 1.65 X1.85 =3.06 ; : 0.68 
wsitages Maximum deflection under area 6 = tae 
ree ee a 
Eee eae 1.44 63.62 ae a5 71-88 | 1.44 1.85 =2.67 — 0.0099 in. 
Date 1.3 63.62 ae 85 13 X1.85=2.4 Maximum deflection under center line 
rs 1.78 
‘ — 117.9 ox ar —_ of pulley = -—~ = 0.026 in. 
12 on 1.35 63.62 a ao 71-85 1.35 X1.85=2.5 f pulle; 68.8 
EE ee 0.85 63.62 Te 85 0.85 X1.85=1.572 SHAFT WITH OVERHUNG WEIGHT— 
de « 
DOWNWARD PULL 
er See 0.238 63.62 a17.9 3 85 0.238 X1.85 =0.442 
63.62 Case 4. For the fourth case we may 
consider a geared motor with an over- 
TABLE 2.—REDUCED AREAS hung pinion. 
Fig. 1. The weight of the motor = 3815 
Then Fig. 5. The curved line is drawn as be- Ib. The weight of the shaft = 1470 Ib. 
hp. X 33,000 x 12 fore. Connect R”, and R”, and extend The weight of the pinion plus the tooth 
- 2x © X v.p.m. this line to the right. The curve shows pressure = 2500 lb, (the tooth pressure 
Torsion stress= - 
x a — meee ne = 
16 Inertia - I Maz , 
No. of Area in Various Shaft —_— Reduced 
Where ‘ the io sq.in. Elements Iz Area 
d = Diameter of shaft; — aoe : —naineaiee _nemee 
r.p.m. = Revolutions per minute; 1 0.036 30.68 an =6.55 0.036 X6.55 =0.235 
hp. = Output of machine. a 
2 0. 0465 63.62 = > = 16 0.0465 X3.16 =0.1465 
_ *b. X 33,000 X 12 X 16 63.62 
2X 7X rpm. XX d* 3 0.055 177.1 pu 7 13 0.055 X1.13 =0.0623 
: B Bs)* 201.1 
Combined fiber stress = “4 + ( s)" +Ts? 4 0.32 177.1 77-1 7!-13 0.32 1.13 =0.362 
er. oy 7 ae = —_ 
3950 (3950)? ; ° 0.455 177.1 i77 j ~1-18 0.455 X1.13 =0.514 
a——— + a > OP" eas 
“ ss 6 0.125 177.1 FF j 71-13 0.125 X1.13 =0.141 
= 4100 lb. per sq.in. ” 
; | a a 
Draw from O, Fig. 2, a line parallel ’ °.9 7.5 18.87! 0.53 X1.68S=0. 128 
to R’.R’,, and then the reaction R, = mn 8 0.375 188.8 —~ t 1.063 0.375 X1.063 =0. 398 
= 3000 Ib., and the reaction R. = +n0 188.8 
— pq = +620 — 4020 = —3400 Ib. 9 0.331 188.8 A i=l 063 | 0.331 1.063 =0.352 
‘ 3000 
The pressure on bearing Ri = 43 x 13} 10 0.1075 188.8 vig i=l 063 0.1075 1.063 =0.114 
= 50 Ib. per sq.in. (down). Bearing . 201.1 
area is 4% in. in diameter and 13% in. "! 0.378 a01.1 901.17! 0.276 X1 =0.276 
long. 12 0.066 201.1 = ot 0 | 0.066 X1 =0. 066 
3400 201.1 
_=— = —38 Ib. .in - 2 
R 6X15 per o4-a. (ap 13 0.275 201.1 or i m1 0 0.275 X1 =0 275 
. . . . | 
ward). Bearing area is 6 in. in diameter ” Ppa oe 201.1 5 7 oa MEN wT 
and 15 in. long. 45 7. 7-97): : =0.77 
aA . q 20 
The stiffness of the oil deflectors was j5 0.467 117.9 ett 0.467 X1.71 =0.8 
neglected in the following calculation, . 
since the additional strength imparted 16............. 0.28 201.1 om i=l 0 0.28 x1 =0.28 
thereby is insignificantly small. <4 
Fig. 4. The reduced areas from Table 17............. 0.105 117.9 ii7.9 71-7! 0.105 X1.71 =0.18 
2 are plotted down to scale 4 sq.in. = 1 


in., or A = 4. Q is taken at a distance 
8% in., or H = 8%. 





TABLE 3.—REDUCED AREAS 
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assumed acting down). The shaft is 
drawn to scale 1 to 10; S = 10. 

Fig. 2. The weight scale is here 1000 
lb. = 1 in., or W = 1000. Plot the 
weights on the line AA’ down (in the 
same direction as the loads are acting). 

The pole O is at a distance of © in., or 
h = 8. Complete the vector polygon. 

Fig. 3. Draw the link line in the same 
way as in the previous cases, connecting 
R’, and R’;. We get a positive bending 
moment area below the line R’.R’, and a 
negative area above R’,R’.. The reactions 
R, and R, are obtained by drawing a 
parallel line from O to R’.R’,. R, scales 
1720 Ib., R. scales 6050 Ib. (Fig. 2). 

F 1720 

The pressure on the bearing R, = 53 12 
Bearing 5 in. in 





= 28.7 Ib. per sq.in. 

diameter by 12 in. long. 
The pressure on the bearing R. = 
6050 


—— = 57.5 lb. per sq.in. Bearing 7 


7x 15 
in. in diameter by 15 in, long. 
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combined 
stresses to be figured in same way as in 


Bending torsion and also 
Case 3. Dropping vertical lines from 
points along the shaft at which there is 
either a change of cross-section at a 
point of application of a load, we get 12 
positive and five negative areas. 

Fig. 4. On the vertical BB’ plot the re- 
duced areas from Table 3, to scale 1 sq.in. 


= 25 in., or a = ¥ = 0.4. Areas |, 
® Siow 12 are to be plotted down, 
and area 13, 14......17 up, as nega- 
tive areas. 


Q is taken at a perpendicular distance 
from BB’ 9 in., or H 9. Complete the 


polygon. “ 
Fig. 5. From the center of gravity of 
each elemeut area 1, 2,3...... 17, in Fig. 


3, drop vertical lines and draw the de- 
flection curve. Connect R’, and R’,. The 
deflection is again measured as a vertical 
distance between the line R”,R”. and the 
curve in a similar manner to the pre- 
vious cases. 
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eu E X I max. 
S?'xWxaAxAxXH 





The deflection scale = 


When 
E = Modulus of 
= Moment of inertia at larg- 
est diameter of shaft; 


elasticity ; 


I max. 


S = Scale of shaft drawing; 
W = Weight scale of drawing; 
h = The arbitrary length, Fig. 2; 
A = Scale of drawing, Fig. 4; 
H = The arbitrary length, Fig. 4. 


30,000,000 XK 201.1 
10° x 1000 K 8 XK 0.4 xX 9 


210 


Maximum deflection under armature 


1.00 —: 
10 0.00477 in 


Maximum deflection under center line 


0.5 
of pinion TT 0.00235 in 
) 





ene 





Making Rolls for Paper Machinery 


The first illustration is a view taken 
down the center of the new shop of the 
Bagley & Sewall Co.; Watertown, N. Y., 
and which contains several interesting 
features. The shop is 120 ft. wide by 
445 ft. long, the lighting is exceptionally 
good, as will be seen from the large 
windows on each side, each with its 
ventilating sash, and the inclined windows 
on each side of the monitor. It will also 
be noted that while the monitor roof is 
high in the center, it is sloped in from 
the outer edge, so as to form a valley 


By Fred H. Colvin 








A modern paper machinery 
manufacturing plant in whicha 
variety of roll turning and grind- 
ing operations is performed. 

The turning lathes are grouped 
so that roughing, finishing and 
grinding operations are accom- 
plished with a minimum of 
handling. 























Fic. 1. THE New SHop oF THE BAGLEY & SEWALL Co. 


on each side. This drains the roof with- 
out having eaves hanging over the win- 
dows and dripping on the inclined win- 
dows at the sides of the monitor. 
Drainage pipes from these valleys in 
the roof can be seen coming down at an 
angle and following the columns to 
the drainage system under the floor. In 
the same way it will be noted that the 
roof slopes inward, again avoiding drip- 
ping down over or in front of the large 
windows, and also draining into the same 
pipes as the valleys from the roof. 
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The central bay is served by a large 
traveling crane in addition to the smail 
traveling jib cranes shown. The com- 
bination provides for the handling of all 
material without delay. As will be seen, 


a railroad track extends through the cen- 
ter allowing raw material to be readily 


received, and finished machines to be 
shipped with as little handling as possible. 

Coal storage is provided in a large 
pit in one of the bays at the left, and 
there is a gallery for lighter work at the 
farther end. The construction, aside from 
the columns, girders and windows, is 
of reinforced concrete, the whole com- 
bination making a shop which seems to 
have much in its favor. 

The manufacture of paper-making ma- 
chinery involves a large amount of roll 
turning, the rolls varying in size and 
length according to the machine being 
built. Some of the rolls are made of iron 
piping, with a thin shell of brass or cop- 
per on the outside. After the pipe has 
been turned the brass tube is pulled over 
it, so as to make a nonrusting covering. 

After the journals have been fitted into 
the end and turned, the outer surface is 
finished by grinding, so as to insure its 
being round and of uniform diameter. 
In the case of cast-iron rolls the diam- 
eters run up to 60 or more inches. As 
with the smaller brass-covered rolls, they 
are finished by grinding. 


THE OLp ROLL LATHE 


As a contrast between the old and new 
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Fic. 2. TURNING A 48-IN. CYLINDER WEIGHING 8150 LB. 


shops and machines, Fig. 2 shows a roll- 
turning lathe from the old shop, which 
has seen many years of service, but 
which is still doing satisfactory work. 
In this case the drying cylinder is being 
rough-turned and faced. It is 48 in. in 
diameter and 156 in. long, its rough 
weight is 8150 Ib. 

As will be seen, there are two blocks, 
the one at the rear being simply for 
facing the end of the cylinder, and not 


extending entirely across the lathe bed. 
The main carriage, which does the turn- 
ing, has a V front and back, and a flat 
bearing about a third of the way back, so 
that the carriage saddle is supported 
against the thrust of the tool. 

It will also be noted how the tool post 
it built up in this case, a compound mo- 
tion being possible when desired. The 
back end or facing tool carriage is sup- 
ported by a small V midway between the 





























Fic. 4. 


LOWERING THE CYLINDER INTO PLACE 


Fic. 5. 


THREE TOOLS AT WorK 
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Fic. 3. THE CYLINDER FINISHING CORNER OF THE SHOP 


main ways of the bed, and was appar- 
ently provided for this particular pur- 
pose. This carriage can be clamped 
solidly to the bed and the tool fed into 
the work to the proper depth by means 
of the cross-slide in the tool saddle. The 
tool block, supported on the dovetail slide, 
is set at such an angle that the tool can 
be fed radially across the end of the cyl- 
inder to be faced. 

The feed is obtained automatically by 
a small cable, which connects with the 
ball-weighted ratchet lever A, and runs 
up over a pulley fastened to the ceiling, 
along the ceiling to another pulley at the 
end of the lathe and down to a crank on 
the end of the feed screw. The weight 
on the lever insures the ratchet pawl 
dropping into its lower position on the 
upward movement of the crank at the 
other end. 

This view also shows the spider used 
in centering and driving these drying 
cylinders, the centering being done by 
the setscrews, which also furnish the 
driving power. There is a pair of set- 


screws in each opening between the 


spokes. 
THE New ROLL-TURNING DEPARTMENT 


The newer method of driving is shown 
ir Fig; 3, where one of the work man- 
drels is shown at the back of the large 
Niles lathe recently installed in the new 
shop. There are three machines in this 
group, the one in the foreground being 
for roughing, the next for finishing, and 
the last for grinding. The cylinders may, 
therefore, be easily handled from one 
machine to the other by the traveling 
crane over this bay of the shop. These 
lathes can handle cylinders up to 12 ft. 
in diameter by 20 ft. long, and it will be 
noticed that an entirely different driving 
mechanism has been substituted for the 
spider and set screws shown in the other 
view. 

The disk or plate A carries three jaws, 
which are hinged as can be seen, the 
upper end carrying a shoe B for centering 
and gripping the work, while the lower 
end has a hardened-steel roller C, which 








Fic. 6. TURNING BALL VALVES OF BRASS OR IRON 
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bears against the adjusting ring D. 
Screwing this ring along the hub of the 
centering plate, throws the jaw-carrying 
levers into position against the inner side 
of the cylinder ends, and not only centers 
them, but also holds them firmly for 
turning. 

The work is driven in its own bearing 
by the large gear at the other end of 
the works mandrel, bronze bearing sleeve 
E being slipped over the mandrel and 
driven with it by the key, which fits the 
spline shown running the whole length 
This bearing sleeve drops into the lathe 
bearing pedestal F, the cap of the bear- 
ing being then put in place, as can be 
seen from the lathe in the corner of the 
shop. The sleeve G is slipped over the 
projecting end of the work mandrel to 
protect it against injury when short cyl- 
irders are being turned. 

A little examination of this illustration 
shows the somewhat unusual arrange- 
ment of a lathe having a bed or floor 
plate, a rail carrying the carriages, and 
the rest of the plate allowing the bearings 
to be adjusted to any desired position to 
accommodate the work being turned. A 
back tool carriage is provided for facing 
the end, and every modern appliance is 
used to make the machine easy to handle. 

A cylinder being lowered into place 
with one of the old spiders is shown in 
Fig. 4. Fig. 5 shows this cylinder in po- 
sition, the caps of the bearings bolted 
into place and two tools at work turning 
the cylinders. It also shows the risér, 
which is very much in evidence in Fig. 
4, cut off, and the back tools at work 
facing the end. 

By dividing the work of turning be- 
tween several tool carriages, the turning 
time is materially reduced. This makes 
a very complete cylinder-turning equip- 
ment and one which is bound to increase 
production in this department. 


TURNING BALL VALVES 


In the handling of paper pulp it has 
been found advisable to use ball valves 
to the exclusion of other types, these 
being cast hollow, the holes tapped and 
the ball screwed on the mandrel to be 
turned. In this case the mandrel is held 
iti the chuck shown in Fig. 6 on the lathe 
spindle, and centered and driven by the 
six setscrews shown. 

These valves are made both in cast 
iron and brass, in sizes varying from 
41% to 8 in. in diameter, and are turned 
by the special circular slide-rest shown. 
This is bolted to the lathe bed ahead of 
the carriage and consists of the usual 
worm and wormwheel for securing the 
rotary motion. Feed is secured from the 
crossfeed screw by a pulley, which is 
placed on the end at A, and the feed 
worm B is driven by the round belt as in- 
dicated. This can also be operated by 
hand by the crank C for moving the 
tool to any desired position for further 
machining operations. 
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Making a Spindle of a Small 
Grinder 


By F. B. JAcoBs 


The spindle shown in the line engrav- 
ing has several novel features. It runs 
in taper boxes, which are independent 
of each other as regards adjustment, 
both being provided with thrust collars at 
each end. While it is unusual to pro- 
vide thrust collars at the large end of 
taper bearings, it was deemed advisable 
in this case to prevent friction due to 
end pressure, as the taper is somewhat 
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heat in a gas furnace of the muffle type, 
and dipped in sperm oil. This pre- 


vented their warping, and at the same , 


time left them hard enough for all prac- 
tical purposes. 

The collars J, J, K and L, which drive 
the thrust collars, were chucked out in 
the lathe, the hole, outside and one end 
being finished at one setting. The other 
ends that were left rough by the cutting- 
off tool were finished by grinding on a 
surface grinder, equipped with a mag- 
netic shoe. This method insured both 
ends being square with the bore, thus 
permitting a close adjustment without 
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DETAILS OF GRINDER SPINDLE 


slight. The spindle has a longitudinal 
movement through the rear _ bearing, 
which compensates for expansion due to 
heating, thus making it possible to keep 
the taper bearings closely adjusted at 
all times. 


DETAILS OF THE SPINDLE MANUFACTURE 


The rear bearing was made of tool 
steel, hardened and ground. The object 
of making this piece first was to use it 
as a master in scraping the journal boxes 
to a bearing. The journal boxes A and 
B were made from a bar of phosphor- 
bronze, held in the chuck of the lathe. 
The hole, one end, and the outside were 
finished to within 0.008 in. of the de- 
sired size at one setting. The holes 
were then scraped to fit the tapered rear 
bearing of the spindle. The outside and 
the rough end left by the cutting-off tool 
were finished in a grinder. 

The work was held on a special arbor 
held in the headstock chuck, the taper 
on this arbor being finished by grinding. 
Phosphor-bronze is a difficult material to 
grind under ordinary circumstances, but 
fn cases where the) correct grit and 
grade wheel is used, the finish and ac- 
curacy will be superior to that obtained 
by a file as commonly used. The wheel 
used for this purpose was carborundum, 
60 grit, M grade, B-3 bond. 

The thrust collars C, D, E and F were 
made of tool steel, hardened and finished 
by grinding. These collars are provided 
with dowel pins to prevent their wearing 
against the soft collars that locate and 
drive them. Two of these collars are 
turncd to a point at the periphery to 
throw off the superfluous oil that works 
through the bearings. In hardening these 
pieces, as well as the parts G and H, 
they were brought up to an even red 


cramping. These collars were provided 
with setscrews having teats to fit the key- 
ways on the spindle and rear bearing. 
The threaded collars M, N, O and P were 
made by the same methods and were pro- 
vided with setscrews working against 
brass plugs to lock them in position. 

The driving pulley Q was made of cast 
iron and is provided with a key to pre- 
vent its turning on the spindle. The ob- 
ject of the inside taper is to carry away 
the oil that is thrown by the thrust col- 
lar. As the spindle in question was de- 
signed to run at a speed of 3600 r.p.m., 
the pulley was carefully tested and cor- 
rected for running balance after it was 
finished. The spindle was made of tool 
steel, provided with a hardening taper 
hearing G. 

For lubrication, a quantity of light oil 
is poured in through the opening in the 
top of the head, which is provided with 
a cap to exclude dust. The oil works 
through holes into the small ends of the 
taper bearings and finds its way through 
by centrifugal force, working out to the 
oil slings from where it drains away. 
The spindle should be adjusted close 
enough to warm up while in use, for, 
like any grinding-machine spindle, if 
loosely adjusted, chattered work will re- 
sult. The spindle in question has been 
in use some five years, giving good satis- 
faction. 








Boring Thrust Bearings 
By N. J. STEEL 


This style of bearing requires great 
care in the turning out of the rings to 
secure interchangeability in the event of 
repeat orders, or in cases where a com- 
plete set of spare bearings is ordered. 

First operation: Face the half brasses 
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on the miller or lathe, then solder the 
square halves together to form a com- 
plete square, also the halt-round ones to 
form a round. 

Second operation: Turn and bore the 
round frames, also turn the distance be- 
tween flanges and thickness of flanges to 
micrometer gage, so that the overall 
length of the brasses will be correct. The 
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BoRING THRUST BEARINGS 


squares will be faced on both sides to 
gage length, and bored to size, then 
milled or planed between flanges. 

Third operation: After being separ- 
ated, fix on the center plate B, which 
has a spigot E turned to suit the bore 
of the half brass A. Then work from the 
bottom face, resting on the plate B, right 
up to the ring J. Then start at the top 
ring O and work down to M, so that 
should there be any variation it will be 
found in the center space. 

By working them out in this method, 
the operator is able to see exactly what 
he is doing, besides being able to use 
micrometer gages with freedom. This fix- 
ture is best suited to a vertical turning 
and boring lathe. 


re 
a 


The value of the natural gas produced 
in the United States in 1911, as ascer- 
tained by the United States Geological 
Survey, amounted to $74,127,534, as 
compared with $70,756,158 in 1910, a 
gain of $3,371,376. West Virginia was 
the leading State in 1911 as in 1910, its 
output in 1911 being valued at $28,- 
451,907. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 
The value is in the idea—not the length of the letter 
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Hobbing a Large Worm Gear 
on a Miller 


This job was done without previous 


gashing, on a Brown & Sharpe miller. 
The essential feature of the device is 
that the fixtures required are al! fur- 


Fixture For Planing Long 
. Keyways 
We recently had an order for over 1000 
steel castings of the form shown at C, 


in the engraving to be bored, and a key- 
way K to be cut 3 in. wide by 1 in. deep. 

















HosBBING A LARGE WorM GEAR 


nished with the regular miller equip- 
ment. 

The driving gear is keyed to the miller 
arbor with the hob. As the hob was left- 
hand, it required two intermediate gears 
to revolve the worm gear in the proper 
direction. These were mounted on a 
swinging idler bracket and held in mesh 
by a spring having proper tension to al- 
low feeding the work up to the hob. The 
driven gear replaces the index plate on 
the dividing head. 

The worm gear is mounted on a regu- 
lar milling mandrel and is supported un- 
der the cut by a miller jack having a 
long spindle. This is held in place by 
the arm-brace clamp from the column. 
These 90-tooth worm gears were cut with 
a hob 243 in. in diameter, 1.074-in. lead, 
double thread. The actual cutting time 
was 40 minutes, which is exclusive of the 
time necessary to put in and take out 
the work. 

J. M. KLEerze. 

South Manchester, Conn. 


As the keyway was too long to be cut or 
slotted in the usual manner, we designed 
the fixture for cutting it on a planer. 

A cast-iron bar B was made with as 
large an opening in the middle as 
strength would permit. In this opening 
was fitted a double slide as shown, op- 
erated in a vertical direction by the screw 
A, and horizontally by the star feed 
screw F. The tool T was held in the 


H 


K7> 


swinging apron E by a setscrew as usual. 
The standards or guide brackets S were 
bronze bushed to withstand wear, as the 
bar B slid back and forth through them. 
The star feed F was operated by the ad- 
justable trip P, the depth of cut, of 
course, being regulated by the vertical 
screw A. 

As a clearance concentric with the 
bore of the cylinder also had to be 
planed, provision was made for rotating 
the bar B by a worm H and wormwheel 
W, of steel and made separate from the 
bar. Stop-screws were placed on the 
small cross-slide to prevent cutting the 
keyway too wide. 

This device has now been in opera- 
tion for some months and has been found 
highly satisfactory for the purpose for 
which it was designed. 


Washington, D. C. H. G. MONROE. 








Attaching Electric Bulbs 


Attaching electric-light bulbs so that 
they cannot be easily removed is often 
desirable. My method is to use a small 
amount of solder attached to the lamp 
and barrel. Lamps are broken by inter- 
changing, and it is, therefore, better to 
have them fastened. 


Selhurst, Eng. W. J. BILTON. 








Bevel Gear Testing and 
Grinding Fixture 
Experience in the manufacture of bevel 


gears for automobile rear axles has dem- 
onstrated that practically all noise com- 
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ing from that quarter is not due so much 
to the cutting of the teeth as it is to the 
eccentricity caused by warping during 
the process of heat treating after the 
gear has been machined. 

To overcome this, the fixture shown in 
By laying the 


the engraving was made. 
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reducing the ends of a l-in. tube to 7% 
in. in diameter. The tube is used for 
carrying the brake levers, and also 
forms bearings for a rod which carries 
another set of levers on an automo- 
bile. 

There are 3 hardened-steel rollers A 











BEVEL-GEAR TESTING AND GRINDING 


gear face down so that a ball comes be- 
tween two teeth one can very readily de- 
termine by simply pressing with the 
hands, first on one side and then on the 
other, just where the gear is out of 
square. Then, by placing the gear under 
a2 press, it can be bent until it will be 
perfectly flat when laid on the balls. 

After a quantity of gears have been 
straightened, the fixture is put on the 
grinder, trued up and used as a means 
for holding the gears while grinding back 
and bore to the finished size. The straps, 
or clamps, are used to hold the gear in 
position during this operation. After the 
gears have been ground a running test 
will show that they run true. 

Lansing, Mich. C. A. HEATON. 








A Tube Swaging Fixture 


The following describes a swaging pro- 
cess which should be of interest. The il- 
lustration shows a swaging fixture for 
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FIXTURE 


running on the hardened-steel pins B 
which can be adjusted by means of the 
setscrews C as the rollers wear. The 
tube D is shown as it would be at the 
end of the operation. A floating pin E 
determines the size of the hole in the 
end of the tube. 

The job is done on the screw machine, 
the swaging fixture being held in the tur- 
ret. The tube is passed through and 
held in the hollow spindle which rotates 
at its highest speed. The turret is moved 
forward, pushing the rollers on to the 
tube until the end of the tube bottoms it- 
self in the swaging fixture at F. The 
floating pin E insures an accurate and 
straight hole. The operation takes only 
a few seconds. The rollers should be 
well oiled. They are broad and flat and 
the two fixed ones rotate slowly. It 
will be noted that the advanced edge of 
the roller is rounded. 

P. SANDIESON. 

New York, N. Y. 
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A TUBE SWAGING FIXTURE 
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Tool For Straightening Shafts 


There is nothing quite so unsightly in 
a shop as a wobbling line shaft. Even 
a newly erected piece of shafting when 
set in motion will occasionally develop 
a bend with consequent shaking hangers 
and heated bearings. Shafts are also 
likely to be bent or sprung by tight belts, 
an accidental blow, and other causes. 

The machinist whose duty it is to put 
these matters right will appreciate a sim- 
ple tool which enables him to straighten 
the shaft without removing it from the 
The tool shown will perform 


bearings. 
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TooL FOR STRAIGHTENING SHAFTS 


this operation, and has been used on 
shafts up to ijg in. in diameter. It con- 
sists of the two loops A, which hold the 
shaft in their bases. At the opposite end 
the loops are slotted to take the keys B, 
thus linking up with the girder C. The 
top of the girder is stepped. Thus the 
shorter the bend the nearer the loops 
A should be brought to the center of the 
girder. ; , 

The girder should be bent up 10 to 15 
deg. at each end. The screw E should 
be threaded with as fine a thread as 
practicable, in order to apply a gradual 
pressure and make the apparatus easier 
to operate; at the same time correcting 
the bend without any undue stress. Hav- 
ing located the center of the bend, place 
the block D at that point, link up the 
loops, and apply pressuire through the 
screw E. 

This tool will also be found useful in 
straightening spindles in the lathe when 
other means are not available. 

Calais, France. JEAN JEAN. 








Nearly 70,000,000 gallons of mineral 
water were sold in the United States in 
1911, according to the U. S. Geological 
Survey, the value of which is placed at 
$7,875,373. New York led all other 
states in the quantity of water sold (10,- 
245,261 gal.), but the Wisconsin output 
had the highest value, namely, $955,988, 
or an average of 17c. per gal. The aver- 
age value of the domestic water at the 
springs was 10.7c. per gallon. 
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Hobbing a Large Special Wormwheel 


The F. M. Davis Iron Works Co., of 
Denver, Colo., recently built a powerful 
steam winch, in the construction of which 
a worm gear nearly 65 in. in diameter 
was used. This winch was made to 
handle pumps and other heavy machinery 
in mines, and owing to the fact that it 
had to be lowered through a 4x5-ft. shaft, 
it was necessarily built as compactly as 
possible. 

It has a capacity of 20 tons. To pro- 
vide for this capacity in the restricted 
compass specified, worm gearing was re- 


This wormwheel, about 5} ft. 
in diameter, is finished by gash- 
ing on a horizontal miller and fin- 


ishing with a hob made up of a 
cast-iron core to which high- 
speed steel blades are attached 
and finished in place. 
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sorted to in place of the customary spur 
gears. The drive is through the medium 
of a pair of reversing engines, one of 
which is located at each side of the winch, 
as shown in Fig. 1. The normal speed of 
the crankshaft, which is also the worm- 
shaft, is 250 revolutions per minute. 


DeTAILs OF WORMWHEEL AND WorM 


The dimensions of the wormwheel and 
worm for this powerful winch are given 
in Fig. 2. Referring to this drawing, it 
will be seen that the gear is 62-in. pitch 
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Fic. 2. DETAILS OF WORMWHEEL AND WORM 





. WORMWHEEL 


diameter, 2.09 circular pitch, ard has 93 
teeth. The worm is 8-in. pitch diameter, 
and in length measures 21 in. overall. 


The worm is shown again in Fig. 
3, also the hub for finishing the worm- 
wheel. 


. The cutting of the worm presented no 
special difficulties, except such as might 
be expected in threading a piece of this 
diameter and length. The cutting of the 
wormwheel was, of course, a more diffi- 
cult undertaking. 


GASHING THE WHEEL 


It was decided to gash the wheel with 
a regular straight-face milling cutter, util- 
izing the Ingersoll horizontal miller for 
performing the work. The centers of 
the teeth were laid off around the periph- 
ery of the cast-iron wheel blank, an in- 
dex pointer was arranged for mounting 
on a height gage on the table of the 
machine, and for carrying the wormwheel 
itself a spider was constructed to fit on 
a post, forming part of a fixture attached 
to the table. 

In cutting the gashes it was necessary 
to tilt the wormwheel blank to the proper 
angle to correspond to the helix angle of 
the worm and hob. This angular position 








1038 


was obtained by placing two wedges of 
the proper degree of taper under one 
side of the fixture for carrying the work. 
This arrangement is shown in Fig. 4, 
which shows the wormwheel on the miller 
table with the gashing operation nearly 
completed. 

The indexing device already referred 
to will be noticed at the side of the worm- 
wheel. Its projecting arm with the index 
pointer was placed to extend directly over 
the upper face of the rim of the work, 
and as fast as each gash was cut, the 
straps securing the work were released, 
the wormwheel turned to bring the next 
setting point under the index pointer, 
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was replaced by an Inserted-tooth hob 
and the work fixture placed flat on the 
table to bring the central post in perpen- 
dicular position. The table was then ad- 
vanced to feed the work into the hob to 
a certain depth, and upon the comple- 
tion of each revolution of the wormwheel 
it was fed in still deeper, and the pro- 
cess repeated until the full depth was 
obtained. 


THE INSERTED-TOOTH HoB 


The hob is of unusual construction. A 
general idea of the method of inserting 
the teeth may be gathered from Fig. 3. 
This, however, is better shown in Fig. 5. 
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Fic. 4, GASHING THE WORMWHEEL BLANK 


the straps tightened and the next gash cut. 


THE HosBING OPERATION 


The same machine was employed for 
the hobbing operation, by which the teeth 
of the wormwheel were finished, For this 
process the gashing cutter on the spindle 


The hob body is of cast iron, gashed to 
receive the inserted teeth and to form 
clearance space for chips. The spirai 
groove or thread in the cast body is wide 
enough to reduce the dummy teeth A on 
the body to a width somewhat less than 
that of the inserted teeth. 
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These teeth are of high-speed steel, and 
each tooth is provided at the bottom with 
a round projection or shank B, which en- 
ters a hole drilled in the hob body to lo- 
cate the tooth correctly. These pilots are 
a tight fit in their seats and the tooth 
is still further secured by screws tapped 
in from the rear, as shown at C. 

In making these high-speed teeth, they 
were first blanked out close to size and 
the pilot turned at the bottom to fit the 
seat in the casting. The holes were then 
drilled and tapped for the screws C, the 
teeth put in place and the entire hob 
placed between the lathe centers, where 
the teeth were finished to size the same 
as if they were part of a solid hob. 

In this operation a hob-threading tool 
of standard angle was used, and the lathe 
geared up as it should be for a solid hob 
of the same lead. The inserted teeth 
were then removed and ground on the 
sides to give suitable cutting edges and 
relief, after which they were put back 
in place. 

















io 
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Fic. 5. MetHop oF LOCATING THE Hos 


TEETH 


As this hob was made over 9% in, in 
diameter, it is obvious that an important 
saving was effected by adopting the built- 
up construction. The fact that the teeth 
are comparatively thin, and must, there- 
fore, have relatively short life (owing to 
the grinding back of the face in the sharp- 
ening process), is of very little import- 
ance, as this particular hob was made for 
a special worm gear and may not be used 
again for a long time. 








Meeting of the Society for the 
Promotion of Industrial 


Education 
™ By E. H. FisH 


The sixth annual convention of the 
National Society for the Promotion of In- 
dustrial Education was held Dec. 5 to 7, 
in Philadelphia, all but one of the ses- 
sions being at the Hotel Walton, the re- 
maining one at the William Penn High 
School. 

The program ran nearly the entire 
gamut of the various phases of the sub- 
ject, covering the question of local ad- 
ministration of industrial education for 
the State of Pennsylvania, the question 
of the selection and training of teachers, 
the Page-Wilson bill, general state legis- 
lation, separate versus combined school 
boards, the technical high school, com- 
mercial product, layman versus expert in 
administration, conservation of human ef- 
fort, codperation of schoolmaster and lay- 
man. 
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That this should prove a comprehensive 
survey was certain; that concentrated into 
less than three days it became surfeiting, 
proved true. It is a debatable question 
whether or not the society might have 


done better to have concentrated its at- . 


tention upon, say, three of the most burn- 
ing issues and made possible a thorough 
discussion of each from the floor. As it 
‘was, but one question was really dis- 
cussed with any approach to thorough- 
ness, and that was the selectién and 
training of teachers. Even that did not 
go beyond the printed list of those who 
had registered their views With the sec- 
retary of the society. 

It would seem that the society’s work 
has grown sufficiently to justify its drop- 
ping the methods which appeared neces- 
sary in its early stages and adopting 
those which the engineering societies 
have found after long evolution to pro- 
duce the best results. It is true that 
these methods would surely produce a 
program which might contain nothing of 
immediate interest to some members of 
the society; but, on the other hand, the 
measure of the efficiency of the work 
of any group of men is largely the con- 
centration of its efforts and the number 
of members who can and do take part in 
its discussions. 

This, it is to be distinctly understood, 
in no way reflects upon the work of the 
society’s most efficient secretary, C. A. 
Prosser. On the contrary, it appears to 
be a direct outgrowth of his work in put- 
ting the society on a basis where it can 
no longer be looked upon as a dilettante 
organization dabbling in a fad. 


OuTsIDE EXPERTS NECESSARY 


The papers presented brought out prac- 
tically nothing which has not already been 
said in somewhat different form. They 
did bring out the fact that public-school 
authorities have been keeping a keen ear 
to the ground and also that in many in- 
stances they are willing to concede that 
trade training involves the necessity for 
experts being brought into the schools 
from outside, just as music and drawing 
already have brought experts of this es- 
pecial kind. 

Further than this, not many appeared 
to wish to go. The question of separate 
boards of education for industrial schools 
appeared to find few supporters, though 
the few seemed to make up largely in 
quality of argument for this lack of num- 
bers The point was brought out that 
a new department started as a branch of 
an old one has much less chance of suc- 
cess than an entirely new and largely in- 
dependent department. 

The industrial schools which have been 
grafted upon the public-school systems 
of the country have pretty generally 
found themselves in a pcsition where 
they have had to take what was left over 
after the old-line schools had what they 
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wanted. This has left many of these 
schools with the poorest possible housing 
and equipment, and none too good in- 
struction. On the other hand, it is argued 
that the unification of the schools makes 
for economy of administration and also 
for the passing along of the proper pupils 
to the industrial schools, and that it 
makes the supply of pupils a certainty. 

To this the reply is made that the aver- 
age public-schoo] teacher today looks on 
the industrial school as a dumping ground 
for backward and obstinate children, re- 
gardless of the views of those higher up 
in the organization. There is still a feel- 
ing that it is almost sacrilegious to sub- 
stitute education for industry in the place 
of the old-line culture, which was se- 
lected on the basis of its lack of utili- 
tarian value. This feeling is probably 
lessening, but the advocates of the sep- 
arate school feel that while it still ex- 
ists, there are grave doubts as to the de- 
siratility of allowing those who feel that 
way to have a voice in the choice of 
schools for their pupils. 

Perhaps the greatest light on this mat- 
ter was thrown by Booker T. Washington, 
when he said that he questioned 
“whether he belonged in these meetings 
where they were discussing pedagogical 
contents, domestic arts and mechanical 
arts while his job was to teach his pupils 
to work.” 

The training of teachers brought out 
the largest difference of opinion, vary- 
ing from those who appeared to rate the 
efficiency of the present-day teachers as 
one of the wonders of the world, to those 
who rated them as cclossal frauds, prey- 
ing on the public through its innocent 
babes. 

So far as any general opinion could be 
gathered, the argument appeared to be for 
the taking of teachers from shop or 
school or wherever they can be found, 
provided they are fitted by nature or ex- 
perience to do the work. It was pretty 
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opposition to the society. The novel sug- 
gestion was made that instead of shar- 
ing the entire cost of maintenance equal- 
ly with the local cities, it might be a 
simpler matter for the state to pay two- 
thirds the cost of instruction and super- 
vision. This was advocated both on the 
score of simplicity of accounting, as leav- 
ing a lesser loophole for misunderstand- 
ings, and on account of its forming an 
inducement for better-paid, and, there- 
fore, probably better instructors. 

A banquet was given Thursday evening 
at the Walton, at which Senator Carroll 
S. Page, of Verfhont, was the principal! 
speaker. His subject was the Page-Wil- 
son bill, which has been commented on 
in these columns. His plea laid particu- 
lar stress on the industrial feature of 
his bill. 

He pointed out that the sum called for 
in his bill, $13,000,000 per year, was in- 
significant alongside of national expenses 
in many other directions which less vitally 
concerned the growth of the country. He 
also called attention to the fact that we 
have been wasting our material re- 
sources both agricultural and mineral; 
that we have shipped them freely out of 
the country for others to make more 
valuable; and called for a halt and for 
an enlargement of our manufacturers so 
that our people might take their right- 
ful profit from the labor which they, if 
rightly trained, mizht put on these pro- 
ducts. 





“A Pneumatic Peening Bar 
By RAYMOND LINN 

The bar shown in the line engraving 
was designed for peening the babbitt- 
lined cylinders A. In operation the cyl- 
inders are clamped to the boring-mill 
table B, resting on the V-blocks C. 

The air is supplied to the hammer 
through the shank D of the bar, by means 
of a rubber hose —. A bushing F and 
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A PNEUMATIC PEENING 


generally admitted that in some way the 
skilled processes of the trades should be 
taught by men who were skilled in those 
processes. 


STaTe Alp FOR INDUSTRIAL SCHOOLS 


The matter of state aid to industrial 
schools was presented from one side only, 
no one having the temerity to present any 


BAR 


gland G keep the end of the bar air- 
tight. The bar is supported with the 
back rest H of the boring mill. The 
peening hammer / is held central by 
means of a steel bushing J, which was 
split and adjusted for wear with a set- 
screw. The bar is driven from the bor- 
ing-mill spindle, a taper end fitting the 
socket. 
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Report on the Patent Office 


By a joint resolution approved Aug. 
21, 1912, Congress requested the Presi- 
dent to cause an investigation of the 
Patent Office to be made by the Presi- 
dent’s Commission on Economy and Ef- 
ficiency. The resolution directed that 
the commission should investigate fully 
and carefully the administration of the 
Patent Office with a view of determin- 
ing whether or not its present methods, 
personnel, equipment and building were 


adequate for the performance of its 
functions. 
A report with specific recommenda- 


tions as to what changes in law, what 
increases in appropriations, and what 
additional building accommodations may 
be necessary to make the Patent Office 
more efficient and economical, was re- 
quired to be made by Dec. 10. It was 
further directed that recommendations 
should be made as to what extent any 
expenditures recommended should be 
met by increases of Patent Office fees. 


New BUILDING NEEDED 


The report recommends that a new 
building, especially designed, equipped 
and furnished be constructed on a suit- 
abie site in the city of Washington for 
the exclusive use of the Patent Office. 
The commission reports that the space 
in the present building is wholly inade- 
quate for the efficient and economical 
transaction of business; that the rooms 
are crowded and poorly lighted and ven- 
tilated. It says that some of the rooms, 
made by partitioning off the old hall 
formerly used to exhibit models, have 
ceilings only eight feet high, and with 
the large number of employees in a 
room of this kind, the absence of ade- 
quate ventilation causes a serious loss 
in efficiency and injures the health of 
employees. 

The danger of fire is commented upon 
as the record of titie to patents and 
other papers of value are exposed to 
loss by fire, being stored in wooden 
boxes. The halls and corridors are 
used for files. Examiners are so crowded 
that careful work cannot be expected. 
The commission concludes that sub- 
stantial improvement in the work of the 
Patent Office must wait upon provision 
being made for a suitable building, ade- 
quate for the needs of the office, and 
especially equipped with reference to 
the nature of the work. 

An appropriation is recommended for 
the repair of the rooms occupied by the 
Patent Office, for the installation of suit- 
able lighting and ventilating facilities, 
and for the purchase of new furniture 
and equipment. It is suggested that the 
urgent need for more room be met tem- 
porarily by moving some divisions of the 






Contents of the report, and 
recommendations of the Presi- 
dent’s Commission of Economy 
‘and Efficiency on the Patent 
Office. 

The recommendations include 
a new building, an increase of 
salaries, an increase in the num- 
ber of employees, elimination of 
the appeal to the commissioner, 
increase of filing fee to $20, limit- 
ing life of a patent to 19 years 
from date of filing application, 
and increasing the subscription 
price of the Gazette to $10 per 
year. 























Interior Department from the present 
building and giving the space to the 
Patent Office. 


INCREASE OF FORCE AND SALARIES 


It is recommended that the number of 
employees in the office be increased from 
939 to 975, with an increase in the year- 
ly payroll of $236,550. The principal 
salary increases recommended are the 
commissioner from $5000 to $7500; an 
assistant commission from $4500 to 
$5000; examiners-in-chief from $3500 to 
$4500; examiner of classification from 
$3600 to $4000; examiner of interferences 
from $2700 to $3600; principal examiners 
from $2700 to $3600; first assistant ex- 
aminer from $2400 to $2700; second as- 
sistant examiners from $2100 to $2250. 
A force of seven supervising examiners 
to aid the Commissioner of Patents in the 
administrative work of the office is recom- 
mended at salaries of $4000 each. 

The increases in force in addition to the 
superviSing examiners are two examiners- 
in-chief at $4500 to make the board con- 
sist of five instead of three members; one 
additional examiner of interferences at 
$3600; one assistant to chief of Division 
of Trade Marks at $2700; one assistant 
to chief of Classification Division at 
$3000; 27 additional first assistant ex- 
aminers at $2700; 17 additional second 
assistant examiners at $2250; 6 additional 
third assistant examiners at $1800, and 
the reduction of the number of fourth 
assistant examiners from 110 to 83. 

In the clerical force the following 
changes are recommended: 13 additional 
clerks at $1400; 20 additional clerks at 
$1200; 10 additional clerks at $1000; 17 
additional clerks at $900. This recom- 
mendation would eliminate 50 clerks at 
$720 in the provision for an additional 
number at the higher grades. Messenger 
boys engaged in collecting copies of pat- 
ents, of which nearly 11,000 copies a day 
are sold, are recommended for increase 


from $360 to $450. The present payroll 
of the office is $1,311,010. The proposed 
payroll will be $1,547,560. 


ADMINISTRATION OF THE OFFICE 


The report recommends that the Com- 
missioner of Patents be relieved from the 
duty of considering cases on appeal from 
the board of examiners-in-chief and from 
the Division of Trade Marks, in order 
that he may give his entire attention to 
the administrative work of the office, and 
that he be assisted in the administrative 
work by one assistant commissioner of 
patents and seven supervising examiners. 
It is pointed out that adequate control of 
the methods and procedure of the 43 ex- 
amining divisions in the allowance and 
rejection of applications for patents is 
necessary to secure efficient work. 

The commission bases the recommen- 
dation that the Commissioner of Patents 
be relieved from judicial work upon the 
fact that the number of invalid patents 
issued is due largely to a failure to 
supervise and control the work of the 
examining force, leaving the decision on 
applications to the 43 principal examin- 
ers. Their decisions, if favorable to the 
issue of patents, are not reviewed. If 
unfavorable, the applicant can appeal. 
The commission believes that if the Com- 
missioner of Patents were relieved from 
deciding individual cases and had the aid 
of seven supervising examiners he could 
prevent almost entirely the issue of pat- 
ents which would not be allowed if the 
commissioner had the time and assist- 
ance necessary for supervising the work 
of examiners. 

The commission reaches the conclusion 
that the defects in the organization and 
procedure of the Patent Office result in 
a lack of uniformity in the work of the 
examining divisions. These defects are 
due to the organization remaining the 
same as it was 50 years ago when the 
business of the office and the force of ex- 
aminers were very small compared to the 
conditions at the present time. With a 
corps of examiners numbering nearly 
400, it is impossible for the Commission- 
er of Patents, with his present duties of 
deciding cases on appeal, to give to the 
administrative work of the office the at- 
tention that is essential. 


ABOLISH ONE APPEAL IN THE OFFICE 


Frequent complaint has been made by 
inventors and others having business with 
the Patent Office that the number of ap- 
peals within the office in contested cases 
is more than is necessary and results in 
delay and expense to inventors. The 
commission has recommended that in- 
stead of an appeal to the board of ex- 
aminers-in-chief and a second appeal to 
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the Commissioner of Patents, the board 
be increased from three to five members 
and all appeals within the office be taken 
to this board, thus eliminating the one 
appeal to the Commissioner of Patents. 

This plan would allow the appeal that 
may now be taken from the decision of 
the commissioner to the Court of Appeals 
of the District of Columbia to be taken 
from the board of examiners-in-chief, 
whose decision would be the decision of 
the Patent Office. ‘ 


INCREASE OF PATENT OFFICE FEES 


The commission recommends that the 
fee for filing an application for a patent 
be increased from $15 to $20 and sup- 
ports its recommendation by the state- 
ment that the fee of $15 is too small to 
warrant the necessary time given to the 
examination of an application. It ex- 
presses the opinion that a reasonable in- 
crease of fees is justified when_the ser- 
vice rendered is improved. This change 
in fee, it is estimated, will increase the 
annual revenues of the Patent Office 
$200,000. It is estimated that the total 
revenues of the office which now show 
a small surplus will equal the proposed 
expenditures, including the increases in 
force and salaries recommended. 


‘TERM OF THE PATENT 


An important recommendation is that 
the life of a patent be so limited as to 
expire 19 years from the date of filing 
the application, excluding the time, not 
exceeding two years, during which an 
application may be involved in interfer- 
ence. The commission reports that un- 
der the law which allows an applicant 
one year in which to answer any action 
of the Patent Office, there have been 
many applications kept pending in the 
Patent Office for ten years or more. As 
the present law provides that a grant of 
a patent shall be for 17 years from the 
date of issue, it is possible, under the 
present practice, for an inventor to ex- 
tend the life of his monopoly beyond 17 
years. 

The commission believes that the 
remedy is to make the term of the patent 
commence from the date of filing the ap- 
plication as is done in foreign countries. 

It also believes that a reasonable pe- 
riod, which it suggests be two years, be 
allowed in addition to the 19 years for 
the time an application may be involved 
in interference proceedings, which are 
instituted by the Patent Office and not 
by the applicant. 


FACILITIES “FOR EXAMINING APPLICATIONS 


The commission reviews at some length 
the work of reclassifying patents and di- 
gesting printed publications as an aid to 
determining quickly and _ accurately 
whether an applicant is entitled to a pat- 
ent, which work has been in. progress 
for some years. It urges an appropria- 
tion for an adequate force to complete 
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this work within five years, and empha- 
sizes the importance of providing the best 
facilities for simplifying and making more 
accurate the search by examiners in order 
that the number of invalid patents may 
be reduced. 


THE OFFICIAL “GAZETTE” 


Raising the subscription price of the 
official Gazette from $5 to $10 is recom- 
mended, and a change in the method of 
distributing copies of this publication to 
libraries is suggested. The distribution 
is now made to the eight libraries in each 
congressional district that may be desig- 
nated by the Member of Congress. It is 
recommended also that instead of pub- 
lishing in the Gazette the first five claims 
of a patent, a brief or summary of the 
patent be published so as to give a better 
idea of the patent and reduce the size of 
the Gazette. 

It is recommended that all the work 
of producing the publications of the Pat- 
ent Office be turned over to the Govern- 
ment Printing Office and that office be 
equipped to handle the work. Part of it 
is now done at the Government Printing 
Office and a part through contractors. 


SUBJECTS Not REPORTED ON 


In concluding its report the commis- 
sion refers to several subjects upon which 
it was not authorized to make recom- 
mendations, such as the proposal to create 
a United States Court of Patent Appeals, 
to have the jurisdiction in patent causes 
now exercised by the circuit court of 
appeals in the nine circuits of the United 
States. It reports that the creation of 
this court is favored “by practically all 
the attorneys intérested in patent causes 
and by invertors generally. 

For the reason that the subjects did not 
come within the scope of its investiga- 
tion the commission states that it makes 
no recommendations concerning litigation 
in the courts, nor with reference to the 
suggestion that has been made to Create a 
patent bar and to require that a person 
be a member thereof before being au- 
thorized to practice before the Patent 
Office. 

Although it makes no recommendation 
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upon ‘he subject of the extent of the 
monopoly granted by a patent, or the 
question of compelling u patentee to work 
his patent or grant a license to others to 
do so, the commission sets forth in an 
appendix the law and procedure of Ger- 
many and England on these subjects with 
papers discussing the patent systems of 
other nations. 

After a review of the history of the 
United States patent system the com- 
mission concludes that the remedy for 
the evil of granting invalid patents is 
not to be found in a departure from the 
plan of granting a patent only after ex- 
amination, but in perfecting the examina- 
tion system established 76 years ago and 
afterward adopted by other nations. 

The great development of our patent 
system, as shown by the filing of 70,000 
applications a year and the grant of 33,- 
000 patents, has made inadequate, says 
the commission, the organization and pro- 
cedure of the Patent Office, as well as 
the procedure in the courts. The com- 
mission expresses the opinion that to 
meet the conditions which cause com- 
plaint it will be necessary to build up the 
Patent Office so as to justify making its 
decision final on many questions, and not 
allow every question concerning the 
validity of a patent to be litigated in the 
courts. Then a patent will be more than 
a preliminary to a lawsuit where often 
the victory rests with the one who can 
best bear the expense. 








Tools for Making Single Ser- 
vice Machinery 
By ROBERT MAWSON 

The Single Service Package Corp. of 
America has some interesting machinery 
and the illustration shows some of the 
special tools used in its making. 

The jig A is used for machining the 
hopper B used on a paraffin covering ma- 
chine. The importance of the accuracy 
of this hopper (which carries six split 
spindles) lies in the fact that the mo- 
tion being a revolving one, the spindle 
in operation must come exactly to a pre- 
determined position at each one-sixth 
turn Of the hopper. 
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The inside of the jig flanges carries a 
pin C which, coming in contact with one 
of the radial webs, locates the piece, the 
pin D locating the piece centrally. The 
jig is used for drilling and reaming the 
hopper at one setting, one flange carry- 
ing the drill bushings and the reverse 
flange the reaming bushings. 

The guick-acting jig E is used for drill- 
ing and reaming the piece shown at F. 
The piece is located by means of 45- 
degree Vs coming in contact with one of 
the ears of the piece, slip bushing be- 
ing used for the drilling and reaming 
onerations. The milling fixture G is used 
for milling the slots in the center of the 
piece H. This fixture mills three pieces 
at one setting. 

The stop-screws J are used for locat- 
ing the pieces, and the clamp plates J 
are used for holding the pieces against 
the cutting tool. The arbor shown at K 
is used in a horizontal miller for slotting 
the expansion arbors L, which are used 
in the hopper B. 

The arbor is driven by means of the 
usual taper end in the machine, and the 
slots in the arbor flanges act as guides 
for the cutting of the slots. This method 
serves its purpose, and the index head is 
not required. The expansion arbors are 
turned and bored, the slotting being the 
last operation. 








Cutting-off Machine in a 
Large Forge Shop 

The necessity for high-duty cutting-off 
machines in a plant turning out heavy 
forgings will be appreciated, and it is in- 
teresting to note the practice followed 
by the Titusville Forge Co., Titusville, 
Penn. 

In Fig. 1 is shown a 48-in. blade New- 
ton saw in operation on an exception- 
ally large crankshaft, the front end of 
which ‘has been cut to a depth of 15 
in., the maximum capacity. The next 
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operation is to cut the insides and out- 
sides of the throw; the crankshaft is 
then taken to the lathe for removal of 
superfluous metal on the outside by un- 
der cuts. 

A later design of this cutting-off ma- 
chine is shown in Fig. 2, set up in an- 
other section of the shop. This machine 
is capable of driving two 48 in. diameter, 
inserted-tooth, high-speed steel saw 
blades at 2 in. per minute feed on the 
heaviest work within its range. 








Effect of Water in Oils 


Water in a lubricating oil sometimes 
forms emulsions that tend to lower the 
durability of the oil and make it less 
efficient as a lubricant. In fuel oils the 
unfavorable effect of water is even great- 
er. A fuel oil containing considerable 
water when burned under a steam boiler 
gives an unsteady flame that tends to go 
out. Water, being noncombustible, re- 
duces the heating value of an oil in di- 
rect ratio to the percentage present, and 
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converted into steam increases the inert 
and valueless gases within the firebox, re- 
ducing the heating effect of the combusti- 
ble gases that should normally occupy 
the firebox space. A fuel oil containing 
water when burned in an internal-com- 
bustion engine will be even more un- 
satisfactory. A drop of water may pre- 
vent ignition of the fuel, and a number 
of such failures of the fuel to ignite 
would stop the engine. The importance 
therefore of accurately determining the 
water content of an oil before use is 
recognized, and the Bureau of Mines has 
recently published a bulletin, known as 
technical paper 25, petroleum technology 
1, describing methods for the determina- 
tion of water in petroleum and its prod- 
ucts. 

This bulletin aims to describe how 
petroleum products can be improved in 
quality, how they can be more efficiently 
utilized, and how some materials now 
regarded as waste products can be made 
useful. It is available for general distri- 
bution. 
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Fic. 1. CUTTING-OFF MACHINE IN OPERATION ON LARGE CRANKSHAFT 
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Management 

The final session of the recent con- 
vention of the American Society of Me- 
chanical Engineers was devoted to the 
subject of industrial management. The 
usual period of the morning session, from 
10 until 1, was insufficient to present all 
of the discussion, thus it was continued 
after adjournment, extending over some 
five hours. The report of the Committee 
on Administration was presented by title, 
and practically all of the session was 
devoted to its discussion. 

The interested observer will usually 
carry away a few strong impressions 
from any such meeting. In this instance, 
three features compelled attention. First, 
that this was the best attended, most en- 
thusiastic session of the entire conven- 
tion. Combined with this is the fact 
that this great engineering society deemed 
the subject of sufficient importance to 
cause a report to be prepared and given 
a place on the program. The unusually 
large attendance was in spite of the fact 
that the session was scheduled for Fri- 
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day morning, the last day of the session, 
and one usually reserved for matters of 
lesser importance. ' 

The second striking feature in the dis- 
cussion was the entire absence of ex- 
travagant statement. Although some 25 
discussions were presented, temperate 
statements. and, es a rule, constructive 
comments. were made by all. This may 
be considered to indicate that the froth 
has been worked out of the subject to a 
great extent. 

The third feature, and the most im- 
portant, was the humane spirit running 
through all of the discussion. Remarks 
indicating an attitude of force and drive 
were wanting. Their place was taken 
by comments and suggestions showing 
that the speakers believed most fully that 
the codperation of employees can and 
should be obtained through leaderhsip, in 
a spirit of mutual helpfulness. This is 
the interpretation placed upon the man- 
agement principle declared in the com- 
mittee’s report to be the “transference 
of skill.” 

Historically, the change to this humane 
spirit is of interest. Early discussions 
of the subject lacked this view. In fact, 
its recognition has undoubtedly taken 
place within the last four or five years. 
It is gratifying to realize that a num- 
ber of prominent manufacturers were in 
the audience and attentive to proceedings 
which placed such emphasis upon this 
point. 

The importance of machine efficiency 
and overhead expense, as compared to 
labor cost, was also shown. This bears 
on the humane phase of the problem and 
shows that there are many cases where 
these two factors overshadow the pay- 
roll. 

Broadly, this change is in keeping with 
the trend of the times, and is probably 
the feature in modern industrial manage- 
ment that will make it ultimately success- 
ful. For to be successful it must be of 
benefit to employer, employee and the 
public, as stated in the committee’s re- 
port. 

Several of the discussions will be 
printed in following issues.. 


The Patent Report 


The report of the President’s Commis- 
sion on Economy and Efficiency, in its 
investigation of the United States Pat- 
ent Office, has been awaited with in- 
terest. This is the result of a joint reso- 
lution approved by Congress, Aug. 21, 
1912, requesting the President to cause 
such an investigation and submit recom- 
mendations to Congress. 

A resumé of this report, printed on 
page 1040, indicates that the report will 
meet with the general approval of in- 
ventors and all others interested in an 
improvement of our patent procedure. 

As would be expected, the need of a 
new building is pointed out to be especi- 
ally designed, equipped and furnished, 
and erected on a suitable site in the City 
of Washington for the exclusive use of 
the Patent Office. The present quarters 
are declared to be wholly inadequate for 
the efficient and economical transaction 
of the business of the office. Pending 
the construction of such a building, it is 
suggested that additional room be pro- 
vided by moving some of the divisions 
of the Interior Department from the pres- 
ent building. 

The force of the office should be in- 
creased, it is stated, from 939 persons to 
975, with a yearly payroll increase of 
$236,550. This salary increase would 
not only provide for the additional em- 
ployees but would cover general in- 
creases in salary, thus tending to hold 
capable men against the inducements of 
larger rewards from private concerns 
who maintain patent departments. 

It is recommended that the administra- 
tion of the office be changed in connec- 
tion with consideration of appeals, in 
order that the Commissioner of Patents 
may devote his entire attention to the ad- 
ministrative work of his office. It is fur- 
ther suggested that one of the appeals 
be eliminated; that is, the appeal to the 
commissioner. This plan will allow the 
appeal now taken from the decision of 
the commissioner to the Court of Ap- 
peals of the District of Columbia to be 
taken directly from the Board of Exami- 
ners in Chief. 
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The need of an increased income would 
be met by following the suggestion to in- 
crease the fee for filing an application 
from $15 to $20. It is estimated that this 
would increase the revenues by some 
$200,000 yearly. Further, it is recom- 
mended to increase the subscription price 
of the official Gazette from $5 a year 
to $10. 

One of the most important recommen- 
dations concerns the term of a patent. 
This is to limit the life of a patent to 19 
years from the date of filing the applica- 
tion, excluding the time, not exceeding 
two years, during which an application 
may be involved in interference proceed- 
ings instituted by the Patent Office and 
not by the applicant. This is aimed di- 
rectly at the abuse of keeping an applica- 
tion alive in the office for years, of which 
the Selden patent is today the horrible 
example. 

We fail to see how anyone can object 
to these recommendations, and sincerely 
hope that they may be incorporated in the 
new Patent Act, which, it is confidently 
expected, will be passed at the forth- 
coming session of Congress, or its im- 
mediate successor. 








Greeting Visitors 
First impressions are usually more 
lasting than is either just or desirable 
and, as long as we know this to be the 
case it is essential that we make first 
impressions as favorable as 
This is particularly true regarding the 


reception of visitors in machine shops or 


possible. 


offices, and is too often overlooked. 

If the average office boy were a mind 
reader or every visitor came plainly 
tagged as to whether he was a customer 
or not, the problem might be more easily 
solved. But as this is not the case, the 
only safe way is to treat all visitors as 
though you knew they had orders in their 
vest pockets. 

Few things cause more _ resentment 
than to be kept standing in a cell-like 
reception box, either entirely ignored or 
condescendingly attended by an office boy 
who shows very plainly that you have 
disturbed his morning’s perusal of the 
sporting page, while he carefully feels 
your card to see if it is engraved, and 
comments on the color of your necktie 
to the stenographer as he goes toward 
the inner office. 

This is largely because many do not 


realize the importance of properly greet- 
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ing all visitors and look upon it as an 
unimportant detail. In many places, 
however, it is being carefully considered 
by those who have studied human na- 
ture and who realize that the man with 
a double-dyed grouch will be much more 
amenable to reason if he is greeted cor- 
dially as he comes into the office. 

There are office managers who are 
particularly keen on these matters, who 
insist that a comely young woman with 
pleasant manners is of more value in this 
position of greeting visitors than the 
most wily diplomat of the male persua- 
sion, and most of us will agree that it is 
not an easy matter to hold even a deep- 
seated grouch in the face of such a re- 
ception. 

This is a detail of the business well 
worth thinking over, even in the smallest 
concern, for we never know what sort of 
a visitor we are entertaining unawares. 








Joy in Work 


When industry was somewhat 
youthful than at present men 
more pleasure in their work than they do 
now. This showed itself in a willingness 
to work longer hours, a greater pride in 
the quality of their work and a lesser 
demand for light entertainment. The 
change has seemed to parallel the prog- 
ress of the A man 
who really makes something which he 
can see grow under his hand and carry 


more 
found 


factory system. 


through to completion, can readily be- 
come interested, whereas ‘the man who 
finds himself shaving bolt heads 
hours a day can hardly be expected to be 


ten 
greatly interested in the machine of 
which they may finally become a part, 
especially as that machine may very 
likely be a thousand miles away. 

There is no doubt but that division of 
labor is a source of great economy, part 
of which remains in the pockets of the 
proprietor and part of which is widely 
distributed. As years go by we are be- 
ginning to realize that part of this sav- 
ing is more or less fictitious, inasmuch as 
it appears to be beyond our capacity to 
change ourselves into mere machines for 
any considerable stretch of time. That is, 
efficiency of mere production is accom- 
panied by a time fag which partially 
neutralizes it. 

We hear of the long hours of labor of 
our fathers with a shudder, but we fail 
to realize that they had a direct and im- 
mediate interest in what they were do- 
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ing that cannot be imitated except in the 
few jobs which still contain variety and 
a degree of risk or chance. Sooner or 
later we shall be obliged to recognize 
this fact and temper our subdivision of 
labor and our motion studies to meet the 
fact that with all our progress we are 
still very human. 





The Customer Pays All Costs 


It is said that the late Marshall Field 
built up his huge dry-goods business by 
assuming that the customer was always 
right. He knew that a certain small per- 
centage of Mrs. Jones-Smith would send 
back rugs as unsatisfactory after the re- 
ception, and that an equally small per- 
centage would return worn gowns and be 
guilty of similar petty tricks. But he 
accepted such things with a smile, added 
a small percentage to his prices to cover 
the losses, and made a fortune. 

This same plan is being followed by ° 
some makers of castings and builders of 
machinery. But it is easier in the first 
place than in the second. 

The foundryman accepts returned cast- 
ings without question, even though he 
knows that they are not commercially de- 
fective, but were broken carelessly or 
otherwise. But he soon notifies that par- 
ticular customer that “owing to the ex- 
acting requirement of his work,” etc., he 
will be obliged to charge an additional 
quarter of a cent per pound. 

How far this submissiveness should be 
carried probably depends on the char- 
acter of the work and the class of cus- 
tomers, but it has limitations and draw- 
backs. 

And the customer (which means all of 
us who buy either machines or their 
products) pays the freight. It does not 
matter whether the product we buy be 
steam engines or breakfast food—we are 
helping to pay the cost of the other fel- 
low’s favors. | 

Many do not seem to see that they are 
affected unless they are interested in the 
special product in question, but a little 
study will show no line can be entirely 
independent of any other. 

When we realize that every cost of 
selling, be it returned castings, the wast- 
ing of a salesman’s time or what not, hits 
us -all, we will be more careful. And 
we will see that the man who adds to 
the cost, pays for it. 
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Shop Equipment 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 






News 








Shaper for Locomotive Boxes 


The halftones show a locomotive box- 
shaping machine which has recently been 
added to the standara line of machine 
tools built by the Newton Machine Tool 
Works, Inc., Philadelphia, Penn. 

The machine is of the push-stroke type 
and is provided with circular feed. The 
boxes on which this machine operates 
are 15 in. wide and 15 in. in the bore, 
are clamped to the inside vertical face 
of the angle plate, shown in Fig. 1, and 
held in place by side stops. The tool 
is then set for the radius and the cir- 
cular feed engaged. 

Referring to Fig. 2, the machine is 
driven by a 10-hp. 3-to-1 motor, not 
shown, mounted on the pad in the fore- 
ground. The pinion engages the large 
driving spur gear and the motion is then 
transmitted to the opposite side of the 
machine to engage the large plate gear 
shown in Fig. 1, from which the motion 
is transmitted through Whitworth drive, 
giving quick return stroke. To eliminate 
weak points, this machine is made a 
positive 15-in. stroke with clearance to 
permit feeding time. The cutter bar is a 
solid forging, has double taper bearings 
in the front of the ram and is arranged 
with spring tool relief. 

The machine is of heavy construction 
throughout. The ram has square lock 
bearings in the base, with substantial 
clamping gibs. The knee also has square 
lock bearings on the base and the angle 


plate is provided with special locking 
clamps to eliminate vibration due to the 
heavy cuts taken with the machine. 








Inclinable Foot Press 


The halftone shows an inclinable open- 
hack foot press recently placed on the 

















INCLINABLE Foot Press 

















market by the Rockford Iron Works, 
Rockford, III. 

In construction it is similar to the 
power press described on page 858. This 


style of machine is made in various sizes. 








Adjustable Spring Tool 
Holder 
The Imperial Tools Mfg. Co., Brook- 


lyn, N. Y., is manufacturing the ad- 
justable spring or “gooseneck” tool 








An. Macwiwsr 











ADJUSTABLE SPRING TooL HOLDER 


shown in the halftone. In addition to 
the usual qualities supposed to go with 
a tool of this character, it may be swung 
around to finish fillets or the like, with- 
out changing the tool-post setting. 








New Roller Bearing 


A roller bearing, designed to operate 
without’ lubricants, has been recently de- 
veloped by the American Roller Bearing 
Co., Pittsburgh, Penn. 

The bearing consists of four parts: An 
innet casing, the bearing or load-carrying 
rolls, the spacing and the bond rings. 
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FRONT AND REAR VIEW OF SHAPER FOR LOCOMOTIVE BOXES 


Fic, 2 
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Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 
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NEW ENGLAND STATES 


Cc. H. Washburn is building a one- 
story garage, 500x100 ft., on Main St., 
Bridgton, Maine. 

The Hjorth Lathe & Tool Co., 27 School 
St., Boston, has been organized with 
H. J. Hjorth as pres., and has taken over 
the shops of the Remington Tool & Ma- 


chine Co., at Woburn, Mass. The con- 
cern will manufacture bench lathes and 
their attachments, and various other 


tools and machinery. 

The building at 368 Atlantic Ave., Bos- 
ton, Mass., was damaged by fire, Dec. 
9. Less, about $25,000. The building is 
occupied by F. A. W. Armstrong & Co., 
machine sheps; Murphy Machine Co., the 
A. S. Mead Co., the International Plat- 
ing Co., the Butler Plating Co., A. 
Wilcox and David W. Sullivan & Co. 

The Standard Machinery Co. has 
awarded the contract for the construc- 
tion of its new plant at Auburn, R. I. 
Press reports state that the new build- 
ing will cost $150,000. Noted Nov. 28. 

The Standard Nut & Bolt Co., Valley 
Falls, R. is building an addition to 
its plant. The new building will be 
one story, 80x80 ft. New equipment will 
be installed for the manufacture of hot 
forged bolts and cold punched nuts. 

The U. S. Foundry & Machine Co. has 
awarded a contract to build four addi- 
tional buildings at its plant in Bridge- 
port, Conn. The plans provide for a 
casting room, 105x100 ft., a cleaning 
room, 25x100 ft., a machine shop, ship- 
ping room and office building, 45x100 ft., 
and an addition to the core room, 30x100 


ft., all three stories. 

Fire, Dec. 2, damaged the factory of 
the Gray Telephone Pay Station Co., 
Hartford, Conn. Loss, $35,000. 

The Waterville Corporation contem- 
plates the construction of a factory on 
Thomaston Ave., Waterbury, Conn. The 


building will be of brick, 60x160 ft., two 
stories. 


MIDDLE ATLANTIC STATES 


The Buffalo Top & Trimming Co., Buf- 
falo, N. Y., manufacturer of automobile 


bodies and accessories, will remove its 
plant to West Chippewa St., where a 
new factory is being equipped. 


Fire, Dec, 2, destroyed the Vance Boil- 
ir Works, on Torrey Park, Geneva, N. Y. 


Loss, $50,000. 
The Geneva Automobile Co., Geneva, 
N. Y., will erect a new brick addition to 


its garage. 

The Remington Arms & Ammunition 
Co., Tlion, N. Y., is preparing plans for 
the erection of a new building in con- 
nection with its plant. The plans call 
for a building 300x40 ft., and three stor- 
ies high, to be used for additional man- 
ufacturing. In addition to the above 
building the company is arranging to 
build a transformer house, in which will 
be located transformers with a capacity 
for 2500 hp. This building will be com- 
plete with a traveling crane. 

W. S. Worrall, Jr.. 9 Trombly Place, 
Jamaica, L. L, N. Y., *has had plans pre- 
pared for a two-story shop, 75x39 ft., 
which he will erect at Corona, 

The Crucible Steel Co. of 
Pittsburgh, Penn., recently acquired 
property at Syracuse, N. Y., and plans 
have been approved for the erection of 
new steel mills at an estimated cost of 
$1,000,000. When completed the works 
will be the largest in the United States 
manufacturing high-grade tool steel. 
The new mills will cover 19 acres of 
gxround and construction will commence 
next spring. 

The Halcomb Steel Co., Syracuse, N. Y.., 
is building two additional buildings to 
its plant for the manufacture of wire. 

Cc. W. Meeker, Union, N. Y., is erecting 
a garage and machine shop on Bridge St., 
near Main St. 


America, 


The Frankfort-Acme Road Machinery 
Co., Utica, N. Y., is planning to enlarge 
its manufacturing ‘plant at that place. 


Bids have been received by the Atha 
Tool Co., Chapel St., Newark, N. J., for 
the construction of a factory and shop 
buildings, one and two stories high, 169x 
94x168 ft. Frederick A. Phelps, Union 
Bldg., is the Arch. 


The Balbach Smelting & Refining Co., 
Newark, N. J., refiners of gold and silver, 


will build a one-story addition to its 
plant, 20x48 ft., on Newurk Bay, near 
Avenue R. 

Frahn Bros., Park Ridge, N. J., are 


erecting a concrete garage on Magnolia 
Ave. 

The Superior Steel Co., of Carnegie, 
Penn., will build a large extension to the 
main building at its plant in Carnegie. 


The Peter's Packing Co., of McKees- 
port, Penn., wil make extensive improve- 
ments to its plant. These will include a 
new power plant, a new fertilizing plant, 
additions to the refrigerating plant and 
new ice-makin machinery. The esti- 
mated cost is $100,000. 


Rankin, Kellogg & Crane, archs., 1012 
Walnut St., Philadelphia, Penn., are pre- 
paring plans for a three-story factory, 
500x75 ft., at Tioga and C Sts., for the 


Budd Mfg. Co., manufacturer of auto- 
mobile bodies. The estimated cost is 
$100,000. 

The Bergner & Engel Brewing Co., 


Philadelphia, Penn., has awarded a con- 
tract at $120,000, for the construction of 
its brewery on Thompson St., between 
3lst and 32d Sts. The structure will be 
five stories high, 125x80 ft., of concrete, 
steel and brick. 

Fire, Dec. 5, destroyed the factory 
building at 63 North Second St., Phila- 
delphia, Penn., occupied by the American 
Stove Co., the Wexler Knitting Co., and 
Brandeis & Leibermann, manufacturers 
of trousers. Loss, $30,000. 


Fire, on Dee. 3, destroyed the building 
of the Pioneer Motor Car Co., Baum St., 
Pittsburgh, Penn., causing a loss of $18,- 
000. 

Fire, on Dec. 3, damaged the plant of 
the Bald Motor Car Co., Pittsburgh, 
Penn., to the extent of $2000. 

The Reading Iron Co., Reading, Penn., 
has received a permit to construct im- 
provements at its plant at Seventh and 
Laurel Sts., to cost $25,000. 


D. W. Fitch, Sewickley, Penn., has 
awarded a contract for the construction 
of a two-story garage at Edgeworth. 
The estimated cost is $6500. 

The Bucks County St. Ry. Co., Yard- 
ley, Penn. has acquired property on 
South Main St., and plans for the erec- 
tion of a car repair shop. 

The Black & Decker Mfg. Co., manu- 
facturer of typewriter machinery, Balti- 
more, Md., will erect a new addition to 
its plant. It will be four stories high, 
of brick and mill construction. 


The American Can Co., Maryland Trust 
Bldg., Baltimore, Md., proposes to con- 
struct a three-story factory, 100x200 ft., 
at Luzerne and Hudson Sts., and will in- 
stall all modern machinery for the man- 
ufacture of tin cans. 


The Morris Iron Co Frederick, Md., 
will erect an addition, 210x990 ft., to its 
foundry and machine shop and will in- 
stall two electrical Cranes. The esti- 
mated cost is $70,000. Noted Nov. 21. 


SOUTHERN STATES 


Plans are being prepared for a new 
factory at South Charleston, W. Va., to 
be erected for the Ohio Tool Co., Co- 
lumbus, Ohio. It will be two stories, 600 
ft. long, irregular in shape. H. Rus 
Warne, 122% Capitol St., Charlestown, 
W. Va., is arch. 


The Metal Culvert Co. has been in- 
corporated at Salisbury, N. C., with $60,- 


000 capital stock and will erect a plant. 
John S. Henderson is pres., H. B. Smith, 
vice-pres. and gen. megr., A. Rouzer 
is secy. and _ treas. 

The Coca-Cola Bottling Co. is having 
plans prepared for a new building at 
Greenville, S. C., of which the three up- 
per floors and part of the lower floor 
will be occupied by the Ellis Car Co. 
The repair shop will be located on the 
upper floor. The building will be threc 
stories and basement, 36x85 ft., pressed 
brick construction, estimated to cost 
$20,000. Jos. T. Lawrence, Greenville, is 
preparing the plans. Chas. W. Ellis, 
Greenville, is mgr. 

The Savannah Iron Works, Savannah, 
Ga., has been incorporated by W. E. Tuck, 
J. A. Pruitt and others, and will estab- 


lish a foundry, machine, boiler, black- 
a ornamental iron and structural 
shop. 


The Adams Machinery & Mfg. Co. has 
been incorporated at Mobile, Ala., with 
a capital stock of $30,000, and will erect 
a plant for which machine tools and 
metal-working machinery will be _ re- 
quired. W. J. Adams is pres. L 
Adams is secy., treas. and gen. mgr. 

F. R. Martin & Sons, a new firm or- 
ganized at Crowley, La., will erect a 
concrete building on each side of Court 
Circle, where they. will equip a modern 
repair mart 4 and carry a complete line 
of automobile accessories and supplies. 

The Stern Foundry & Machine Co., 1363 
St. Thomas St., New Orleans, La., has 
purchased a site, 116x139 ft., upon which 
it will erect a foundry and machine shop. 


The Sanitary Reversible Springs Co., 
recently organized at Memphis, Tenn., 
by E. P. Anderson and others of that 
city, will erect a factory for the manu- 
facture of bed springs. The capital stock 
of the company is $25,000. 

The Advance Millwork Co., Covington, 
Ky., will erect an addition to its foun- 
dry plant, for which some special equip- 
ment will be required. 

The Cincinnati, New Orleans & Texas 
Pacific Ry. will construct an 80-ft. turn- 
table and pit at Lexington, Ky. Horace 
Baker, Queen & Crescent Route, Cincin- 


nati, Ohio, is gen. mgr. 

Owen Tyler and others, of Louisville, 
Ky., have incorporated the Kentucky 
Metal Products Co., and will probably 


erect a lant for the manufacture of 
steel buckets, steel pipe and other metal 
products. Fairleig & Krieger, Paul 
Jones Bidg., are the company’s attor- 
neys, and have the matter of organiza- 
tion in hand. 


MIDDLE WEST 


The Motor Starting Co., Akron, Ohio, 
$25,000, has been incorporated by R. 
Woods, N. Paul and W. W. Paul, to oper- 
ate a factory to make a new auto engine 
self-starter. 

Work on the foundry for the Ashland 
Foundry Co., Ashland, Ohio, is nearing 
completion. 

The Pittsburgh Valve & Fitting Co. is 
building a large addition to its works at 
Barberton, Ohio. 


The Northway Motor Co., organized by 
Raipa Northway, of Wyoming, Ohio, and 
William Pabodie, of Hartwell, Ohio, has 
purchased the plant of the Ohio Motor 
Car Co., at Carthage, Ohio, and will 
largely increase the plant. The company 
has a capital stock of $600,000, and will 
manufacture motors and motor ears. 


Trevor Newton, Cincinnati, Ohio, is 
having alterations made to the garage 


on Krouse Ave., between Helen St. and 
McCormick Place. 
The Standard Pump & Engine Co., 


Cleveland, Ohio, pump and engine manu- 
facturers, has raised capital from $25,000 
to $100,000. Machine tools will be added 
to present equipment. 

The National Safe & Lock Co. has 
leased a pores of the Prospect Bldg., at 
Cleveland, Ohio, the space to be used for 
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the manufacture of hardware and spe- 
copes. The main plant is at Dayton, 
o. 


The automatic Lamp Control Co., Day- 
ton, Ohio, maker of auto-lamp control- 
ing devices, have doubled capital. Con- 
siderable new machine-shop equipment 
will be purchased. 


The Galion Brass & Bronze Co., Galion, 
Ohio, has received bids for the erection 
of a one-story foundry building. 


The Scharf Gearless Motor Co., Rich- 
mond, Ohio, incorporated for $10,000 by 
G. W. Worden and others, to erect plant 
to make a new gearless motor. 


The Whitacre Automobile Co., Wells- 
ville, Ohio, is having a fireproof garage 
erected on Third St. The machine shop 
is to be equipped for carrying on a gen- 
eral repair business. 


The Wheeling Sheet & Tin Plate Co., 
Bridgeport, Ohio, is erecting a tinplate 
mill at Yorkville, Ohio, to cost $750,000. 


The Youngstown Sheet & Tube Co., 
Youngstown, Ohio, has awarded the con- 
tract for constructing a 500-ton blast 
furnace, six 100-unit openhearth fur- 
naces, a complete blooming mill, con- 
densers, turbines and boiler house. 


The Crawford & McCrimmon Co., 
Brazil, Ind., will soon start work on its 
srepenee new machine shops and foun- 

ry. 


The Hercules Buggy Co., Evansville, 
Ind., will soon ask for bids for the erec- 
tion of a factory to manufacture gasoline 
engines. 


Smith & Wykoff, New Carlisle, Ind., 
are planning to remodel the opera house, 
of which they are the owners, into a 
public garage. 


Bellows Bros., Salem. Ind., are erecting 
a addition to their garage and machine 
shop. 


The city of Detroit, Mich., will erect a 
garage and refuse pep a | plant, to 
coat $100,000. J. J. Haarer is Comr. Pub. 

s. 


David Studen, 117 Elliott St., Detroit, 
Mich., will erect a one-story brick gar- 
age, to cost $5000. 


The Farbinger Mfg. Co., Detroit, Mich., 
manufacturer of auto parts, has leased a 
75x1000-ft. factory at 1506 Fort St. West. 


The Detroit Can Co., Detroit, Mich., will 
érect an addition to its plant at Russell 
St. and Trombley Ave. Estimated cost, 
about $125,000. 


The Chalmers Motor Co., Detroit, Mich., 
has completed two new buildings aggre- 
gating 75,000 sq.ft. of floor space. A third 
building of 24,000 sq.ft. will also be 
erected to be used for general manufac- 
turing purposes. Noted Dec. 5 


The Reo Motor Car Co., Lansing, Mich., 
has completed and will install equip. 
ment in its three-story assembling plant, 
252x252 ft. 


The C. Clarage 
Kalamazoo, Mich., 
foundry, 70x100 ft. 


The Foote Concrete Machinery Co., 108 
South La Salle St., Chicago, Tll., has 
started work on its proposed plant, to 
cost $15,000. 


Leibermann & Klein, Chicago, IIL, are 
caste a motor-truck garage, 125x150 
t. 


Foundry & Mfg. Co., 
will erect a one-story 


The American Can Co., 447 West 14th 
St.. New York, will erect a factory at 
Maywood, IIL, to cost $100,000. 


E. H. Fahruey, Oak Park, TIL, will 
erect a one-story brick garage, 26x60 ft., 
to cost $8000. 


The W. A. Laidlaw Wire Co., Kansas 
city, Mo., will erect a factory at Peoria, 


The Oconto Falls Motor Car Co., Ocon- 
to Falls, Wis., is erecting a $10,000 ga- 
rage. The company is the disrtibutor of 
Overland and Ford cars. 


Roe Bros., Stoughton, Wis., have com- 
menced work on a new garage on Main 
St. It will be of brick, 50x40 ft., two 
stories high. Noted Nov. 14. 


WEST OF THE MISSISSIPPI 


D. C. Shull, E. Rott and C. M. Stillwell 
are interested in a company, recently 


incorporated, which will erect a foundry 
gue manufacturing plant at Sioux City, 
owa. 


The estimated cost is $50,000. 
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The Dell Rapids Auto & Supply Co., 
Dell Rapids, S. D., is building an addi- 
tion to its garage, which is to be used 
as a repair shop. 

The plant of the St. Joseph 
Shoe achine Co., St. Joseph, 
destroyed by fire, Dec. 

Cc. Arnett has purchased a site at 
Gainesville, Tex., and will erect an iron 
foundry. 

H. E. Atterberry and associates, Vic- 
toria, Tex., are planning to establish a 
factory at Victoria, for the manufacture 
of stoves. 

The Atchison, Topeka & Santa Fé Ry. 
Co. contemplates the erection of ma- 
chine shops at Albuquerque, N. M., to 
cost about $1,500,000. 


WESTERN STATES 


Hattie L. Mosher, Pheenix, Ariz., has 
awarded the contract for the construc- 


Specialty 
Mo. was 


tion of a commercial garage and ma- 
chine shop on North Central Ave. The 
estimated cost is $15,000. 

The Yuma Iron Works, Yuma, Ariz., 


is anaes for the erection of a plant 
in Yuma for the manufacture of auto- 
mobiles and iron works. 


The Sanberg Beet Harvester Co., Og- 
den, Utah, is having plans prepared for 
the construction of a factory for the 
manufacture of a beet harvester. 

The Washington Iron Works, Seattle, 
Wash., will build a steel casting plant 
with a daily capacity of four tons. J. M. 
Frink is pres. 

The U. S. Cashier Co., 
will erect a one-story addition, 
ft., of reinforced concrete. 

Plans have been prepared and the con- 
tract will soon be awarded for the erec- 
tion of a two-story garage, 50x165 ft., at 
High and Court Sts., Salem, Ore., for 
George F. Vick and Charles H. Vick. 
The estimated cost is $10,000. 

The Smith Automobile Co., Bishop, 
Calif., has awarded the contract for the 
construction of a one-story garage, 50x 
100 ft., on Main St., Bishop. 


Portland, Ore., 
60x208 


The California Glass Insulator Co., 
Longbeach, Calif., has started the erec- 
tion of an additional machine shop. The 
structure will be 20x40 ft., and will 
house an auxiliary compressing lant. 
The company is panne to install ma- 
chinery in its plant for the manufac- 


ture of bottles. 

Plans have been completed and bids 
are being received for the construction 
of a two-story garage of reinforced con- 
crete and steel at 115-119 American Ave., 
Longbeach, Calif., for the Co-Operative 
Motors Co., 115 East First St. The esti- 
mated cost is $150,000. C. B. Sholes is 
the arch. 

E. Graham, Sacramento and Wilson 
Sts.. Los Angeles, Calif., has taken out 
a permit to erect a machine shop, 40x175 
ft., on Sacramento St. 


CANADA 


The Magog Foundry Co., Magog, Que., 
will equip a new foundry at a cost of 
$50,000. 


The Thurber Co., Kenora, Ont., will 
equip a machine shop, costing $25,000, 
in connection with its gold-extracting 
plant. James Weidman is mer. 


Madison Williams & Son are having 
plans prepared for a new three-story 
garage and repair shop, to be erected at 
Lindsay, Ont. 


The London Motor Sales Co., London, 
Ont., will erect large garage and re- 
pair shop. New equipment, includin 


an electri¢ elevator, will be purchased. 


Chas. Abbott is mer. 


Bids will shortly be asked by the Erie 
Tron Works, St. Thomas, Ont., for an 
addition to its plant. Much new machin- 
ery will be installed. 


The Minneapolis Threshing Co., Minne- 
apolis, Minn., plans to erect a_ branch 
factory for the manufacture of its pro- 
ducts at Regina, Sask. Roney is 
mer. 


New INCORPORATIONS 
METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


Co., Augusta, Maine; 
and dealing in electrical 
machinery. apital, $500,000. Incorpor- 
ators: L. S. Kearney, I. 8S. Kearney, E. M 
Thompson, Augusta, Maine. 


Dynamagneto 
manufacturin 
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Gottschalk Waterproof Bonitary Trans- 


mitter Co., Augusta, Maine; all kinds of 
telephone transmitte’s and instruments. 
Capital, $400,000. I:ucorporators: EB. M. 
Hussey, Ernest L. McLean, Augusta, 
Maine. 

Sanitary Waterproof Telephone Co., Au- 
usta, Maine; telephone instruments. 
apital, $100,000. Incorporators: E. M. 
Hussey, Ernest L. McLean. 

The Blake Spark Plug Co., Boston, 
Mass. Capital, $100,000. Incorporators: 
Frank R. Blake, Amasa C. Gould. 


The Locke Engine Stop & Valve Co., 
Salem, Mass. Capital, $90,000. Incorpora- 
tors: Nathaniel C. ‘Locke, Charles C. 
Smith, S. Locke Archer. 


American La France Fire Engine Co., 
Inc., Elmira, N. Y.; fire apparatus. Capi- 
tal, $3,400,000. Incorporators: William P. 
Chapman, Jr., Harold L. Cross, Stanley 
D. Brown, 162 West 76th St., New York. 

The Boylite Concentrator, Inc., Boro. 
Manhattan, N. -Y.; heating machines. 
Capital, $20,000. Incorporators: Zoelia 
P. Boyle, Aelva P. Boyle, Fred M. Stein, 
15 West 75th St., Boro. Manhattan. 


F. W. Ofeldt & Sons, Inc., Boro. Man- 
hattan, N. Y.; motor trucks. Capital, 
$20,000. Incorporators: Ernest G. and 
Frank A. Ofeldt, Nyack, N. Y.; Edward Y. 
Eltonhead, 2508 Broadway, New York. 


Rolaff Oil Carburetor, Inc., Boro. Man- 
hattan, N. Y.; carburetors. Capital, $25,- 
000. Incorporators: Richard Wolfsky, 
312 West 114th St.. New York; James 
pores, W. G. E. Rolaff, Westbury, L L, 


The H. P. Stephenson Co., Inc., Boro. 
Manhattan, N. Y.; building machinery. 
Capital, $25,000. Incorporators: Harvey 
J. George, Thomas W. Murray, Frances 
R. Hendrickson, Freeport, L. ee ee 

United Metal Hose Co., Inc., Boro. Man- 
hattan, N. Y. Capital, $50,000. Ineor- 
porators: Max A. Liebers, Maurice F. 
Feligenbaum, Henry E. Hafner, 10 West 
23d St., New York. 

The Wise Mfg. Co:, Inc., Boro. Man- 
hattan, N. Y.; clocks and other mechani- 
cal devices. Capital, $60,000. Incorpor- 
ators: John Hovorka, Loretta C. Reavey, 
Walter L. Bunnell, 317 West 136th St., 
New York. 

Superior Pump Co., 
hattan, N. Y.; pumps, machinery. 
tal, $100,000. neorporators: E. L. 
per, Jr.. H. Burkhardt, E. 
New York. 

The Superior Pump Co.,_ Ine., oro. 
Manhattan, N. Y. Capital, $100,000. In- 
corporators: Edward L. Harper, Jr., Hen- 
ry Burkhardt, 30 Church St., New York. 


Climax Refuse Container Corporation, 
Riverhead, N. Y.; metal goods. Capital, 
$10,000. Incorporators: Lewis H. Speir, 
East Moriches, N. Y.; Lewis R. Breslauer, 
45 Broadway, New York; William J. 
Cleary. 

New Process Gear Corporation, Syra- 
cuse, N. Y.; gears, machinery. Capital, 
$1,000,000. Incorporators: T. E. Meachen, 
Onondaga Valley; A. T. Vossburgh, T. G. 
Meachen, Syracuse. 


Man- 
Capi- 
Har- 
L. Harper, Sr., 


Ine., Boro. 


B 


Millar Supply Co., Jersey City, N. J.: 
general automobile business. Capital, 
$100,000. Incorporators: J. A. Duffy, 
W. C. Marley, M. E. Thornton, Jersey 


City. 

American Metal Package Corporation, 
Newark, N. J.; metal packages and boxes. 
Capital, $150,000. Incorporators: B. L. 
Behrendt, E. F. Kaufer, Brooklyn, N. Y.; 
S. Harber, Union Hill. 


Rosenband Mfg. Co., Newark, N. J.; 
metal goods. Capital, $50,000. Incorpor- 
ators: B. Einer, U. R. Wiener, A. Rosen- 
band, Newark, J. 

The Edgcomb-Pyle Wireless Mfg. Co., 
Pittsburgh, Penn.; wireless telegraph ap- 
aratus, parts and supplies. Capital, 
10,000. Incorporators: A. J. Edgcomb, 
W. D. Pyle, E. B. Adler, all of Pitts- 
burgh. 


The Motor 
manufacture 
mobiles and 
Incorporators: R 
A. 


Akron, Ohio; 
in auto- 
$25,000. 


Starting Co., 
motors and deal 
supplies. Capital, 

\ oods, M. Paul, 


M. Tschantz, om W. Paul and C. L 
Dinsmore 

The Marvel Automobile Supply Co., 
Cleveland, Ohio; automobile accessories, 


supplies and parts. Capital, $5000. In- 
corporators, J. B. Rosenstein, H. L. Arm- 
ington, Max lL. Rosenstein, Samuel I. 
Rose and M. L. Fonts. 


The Sixth City Machine Co., Cleveland, 
Ohio; selling manufacturing and repair- 
ing automobiles, machinery and_ parts. 
Capital, $10,000. Incorporators: Ray G. 
Skeel, Charles N. Ringle, Charles F. 
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Bruggemeier, Elsie M. Becker, Arthur F. 
Goldenbogen. 


The Republic Electric Co., Cleveland, 
Ohio; electric machinery, motors and 
yarts. Capital, $10,000. Incorporators: 
lone Griesser, A. S. Mann, G. Solomon 
Peskind, Edna May Marte and C. E. 
Mann. 

The Davis-Miller Heater Co., Colum- 
bus, Ohio; to manufacture the Davis 
steam heater. Capital, $25,000. Incor- 
porators: A. W. Miller, S. S. Davis, Louis 


A. Alcett, Charles L. Inscho and M. L. 


Foote 

Supply Co., Chicago, 
Ill.; motor tractor and trailer trucks and 
steel products. Capital, $2500. Incorpor- 
ators: Frank T. Murray, Frank 8S. Rig- 
heimer, Charles W. Paltzer. 


Brown-Lewis Ry. 


Craig Engineering Co., Chicago, Ill.; 
boiler and engine specialties. Incorpor- 
ators: Albert E. Massey, George W. Jack- 


son, W. L. 

Cameron-Schroth Co., 
heating apparatus. Capital, 
corporators: F. H. Gorsuch, 


Barteau. 


Chicago, IIL; 
$200,000. In- 
Charles A. 


Guenther, J. H. Lehmen. 
Chicago Economy Machinery Co., Chi- 
cago, Ill.; machinery and hardware. Cap- 


Arthur W. 
Burk, 

Capital, 
Lathrop, 


$25,000. Incorporators: 
Patrick J. O’Shea, J. 


Chicago Safety Appliances. 
$25,000. Incorporators: FP. A. 
F. P. Mason, S. A. Dugger. 

A. W. Greiner Auto Sales Co., Chi- 
cago, I1.; automobiles and accessories. 
Capital, $25,000. Incorpor: ators: A. 
Greiner, M. Feinberg, C. E. Becker. 


ital, 
Dixon, 


Equipment Co., St. Louis, Mo.; 
Capital, $100,000. In- 
Krieger, Jacques 


Oil Fuel 
heating equipment. 
corporators: Adolph 0. 


Steiger, Adolph Tarchella. 

Rotary Washing Machine Co., St. Louis, 
Mo.; washing machines. Capital, $50,000. 
Incorporators: Henry Brammer, Alvina 
Brammer, Charles W. Steele 

Starretts Electric ‘Co., Chicago, IIL; 
electrical and mechanical appliances. 
Capital, $20,000. Incorporators: Henry 


Wiliam 


7 ‘ 


Starrett, 
J. Candlish, 


W illic wi 
ery Co.,, 
Capital, 
Thompson, 


Austin H. Martin, 


Machin- 
machines. 


William 


Parsons. 


Thompson, Printers’ 
*hicago, Ill.; printing 
“2! 500. Inc orporators: 
J. E. Thompson, H. 








MANUFACTURING 


AND STATES 


GENERAL 


NEW ENGL 


Fire, Nov. 29, destroyed the plant of 
the Waterboro Box & Milling Co., Wa- 
terboro, Maine. Loss, $10,000. 

Fire Dec. 3, destroyed the patent 


plant of the 
Lyndonville, Vt. 


medicine manufacturing 
Dairy Association Co., 
Loss, $35,000, 

Holden, Mass., has 
Darling Woolen 
and will be op- 


The Dawson Mill, at 
been purchased by the 
Mills. Worcester, Mass.., 
erated as a branch. 


Ernest Lord 
has secured a 
Mass., and will 
manufacture of 
goods 


& Son, Middleboro, Mass., 

factory at Lawrence, 
install machinery for the 
woolen and worsted 


The contract for the addition to the 


mill of the William Carter Co., on High- 
land \ve., Needham, Mass., has been 
awarded The building will be three 
stories, of brick, 36x100 ft., to cost $25,- 


The Gibson factory, at Northboro, 
Mass., has been leased by a new concern, 
which will manufacture celluloid goods. 
P. H. Quirk is mer. 

The W. A. Irving Box Co. contemplates 


the construction of a new factory at 
Bridge St., near the North River Canal, 
Salem, Mass The building will be four 
stories, 460 ft. long. 

The Standard Woven Fabric Co. has 


erection of 


awarded the contract for the 

its new factory at South Framingham, 
Mass. This new building will be of 
brick, concrete and steel, 219x53 ft., three 
stories high. Frost & Chamberlain, Slater 
Bldg., Worcester, Mass., are archs. Not- 


ed Dec. 5. 


an addi- 
Wood 


being prepared for 
plauat of the John W. 


Plans are 
tion to the 
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Elastic Co., at Stoughton, Mass. The 
building will be 60x80 ft. Noted Nov. 28. 


The Davol Rubber Co. has awarded a 
contract for the erection of a_ three- 
story addition, of brick and steel, to its 
factory at Providence, R. I. The building 


will be 50x281 ft., to cost $60,000. 

Fire, Dec. 2, damaged Soby’s cigar 
factory, on Asylum St., Hartford, Conn. 
Loss, $15,000 

Cc. Frederick and Percy Waterman 
have leased a mill in Putnam, Conn., and 


manufacture worsteds. About 150 


will be employed. 


MIDDLE ATLANTIC STATES 


Clark Textile Co., of Saratoga 
N. Y., has leased a building at 
which it will at once equip 
branch plant. 


will 
men 


The 
Springs, 
Ballston Spa, 
and operate as a 


Truitt 
Binghamton, 
pared for a 


Bros., manufacturers of shoes, 
N. Y., are having plans pre- 
new one-story factory, 100x 
60 ft. The estimated cost is $7000. 
Walter H. Whitlock, Second Mutual 
Bldg., is the arch, 

The Royal Lace Paper Co., 850 Lorimer 
St., Brooklyn, N. Y., is having plans pre- 
pared by Tillion & Son, Archs., 385 Ful- 
ton St., for a three-story factory, 75x72 


ft. The estimated cost is $12,000. 
The Foster-Milburn Co., manufacturer 


of drugs, Carroll and Exchange Sts., Buf- 
falo, N. Y., has awarded a contract for 
the erection of a new building at Bryant 
and Main Sts. The structure will have 
a frontage of about 90 ft. on Main St., 
and will be 100 ft. deep. Noted Dec. 5. 


The Washburn-Crosby Co., Buffalo, 
N. Y., has awarded a contract for the 
construction of a 2,000,000 bu. grain ele- 
vator to be erected at Ganson St., the 


Buffalo Creek Terminal R.R. and the 
City Ship Canal. 
The Nestle Food Co., Fulton, N. Y,., 


Inc., has been incorporated at $250,000, 
to manufacture food products, and will 
build a plant for that purpose. D. E. 

and T. Leeming, of New York, 


Austin 
cap: a, Brougham, 
N. Y., are directors. 

Fire, Dec. 9, destroyed the plant of 
She Northern New York Marble Co., 
Gouverneur, N. Y. Loss, $40,000. 

H. J. Heinz & Co., 
St.. New York, N. Y., 
tract for a three-story factory, 100x125 
ft. The estimated cost is $75,000. Wallis 
& Goodwillie, 346 Fourth Ave., are the 
archs. 

The National Lead Co., 111 Broadway, 
New York, N. Y., has awarded a contract 


Brooklyn, 


preservers, 256 West 
has awarded a con- 


for the construction of a two-story fac- 
tory, 227x511 ft., at its plant in Brook- 
lyn. 

Bids are being received by the Stand- 
ard Oil Co., 26 Broadway, New York, 
N. Y.. for the construction of a two- 
story factory addition at its Brooklyn 
plant. . The estimated cost is $38,000. 

_ The Hodgman Rubber Co., Tuckahoe, 
) Y., is considering plans for the con- 
struction of a new three-story factory. 


The Welsbach Light Co., Gloucester 
City, N. J., manufacturer of incandescent 


gas mantels, has awarded a contract for 
four new brick and reinforced-concrete 
additions to its plant, each three stories 
high. The new structures will be fully 


manufacturing 
cost is $750,000 


equipped for 
The estimated 

The Nairn Linoleum Co., | - 
will erect an addition to building No. 
19, 54x60 ft., costing about $9000, from 
plans drawn by Charles P. Baldwin, 


purposes. 


Kearny, N. 


arch., Newark. 

The Sherwin-Williams Co., Newark, 
N. J., macufacturer of paints and var- 
nishes, wilt build a four-story brick ad- 


dition to its plant, 13x45 ft.. on Brown 
St. ; 
The Alboum Hygeia Ice Co., Newark, 
N. J.. has had plans prepared for a two- 
story brick structure, at No. 69 Hayes 


St., 30x57 ft., to be 
manufacturing plant. 

The Kearny Hat Works, Newark, N. J 
will immediately commence the recon- 
struction of its hat-manufacturing plant 
on Vesey St., recently destroyed by fire. 
Noted Dee. 12. 

Fire, Dec. 11, 
Samuel Jackson's Sons, 
facturers, 1129 South 15th St., 
phia, Penn. Loss, $5000. 

The Crew-Levick Co., Reading, Penn., 
has awarded a contract for the erection 
of a new oil plant. The structure will 
be two stories high, 60x70 ft., of brick. 


equipped as an ice 


damaged the plant of 
fireworks manu- 
Philadel- 
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Bids are now being received by Je- 
rome S. Landis, arch., Souderton, Penn., 
for the construction of a three- -story fac- 
tory, 150x50 ft., for the Eisenlohr Cigar 
Co, 


George Brehm & Son, Brehm’s Lane, 
near Belair Road, Baltimore, Md., has 
had plans prepared by Theodore Wells 
Peitsch, arch., 1001 American Bldg., for 
the construction of an addition, 40x100 
ft., to their bottling plant. It will be 
one story, of brick and concrete con- 
struction. 


SOUTHERN STATES 


The Audreae Silk Co. has been incor- 
porated with $500,000 capital stock, and 
has taken over the plant and business 
of the Norfolk Silk P Co Norfolk, Va., 
which it will continue to ‘operate. Walter 

Taylor is pres., William C. Dickson, 
vice-pres., and E. Goldsmith is supt. 


The Bailey Lumber Co., Bluefield, W. 
Va., will erect a factory, 53x280 ft., two 
stories, and annex 40x100 ft., one story, 
for the manufacture of sash and doors. 


Fire, Dec. 3, destroyed the plant of the 
Standard Stone & Brick Co., George- 
town, W. Va. Loss, $50,000. 

The Veneer Mfg. Co., Wheeling, W. Va., 
makers of wood and metal polishes, will 
erect a new factory building on 16th St. 
The building will be of concrete block 
and brick construction, one story, 30x60 
ft. Conrad Schneidmiller is mgr. 


The Mills, Burlington, 
N. C., has completed a two-story addi- 
tion and will install machinery costing 
$6000. 


The Patterson Mfg. Co., China Grove, 
N. C., will install 176 new automatic 
looms for the manufacture of sheeting. 
The present equipment will be removed. 


The Belle-Vue Mfg. Co., Hillsboro, N. 
Cc., manufacturer of cotton goods, will 
rebuild its dye house, which was recently 
destroyed by fire. 


H. B. Carter, Rainseur, N. C., is at the 
head of a company which contemplates 
the establishment of a tlour mill. : 


The Pickene Mills Co., Pickens, Colum- 
bia, S. C., has completed a factory build- 
ing, 80x105 ft., at a cost of $20,000. The 
cost of the machinery equipment to be 
installed is estimated at $65,000. 


Sellers Hosiery 


Fire, Dec. 4, destroyed the gin-house~ 
and machinery of N. P. Robinson, Lan- 
caster, S. C. Loss, $3000. 


The Southern Ry. Co. will erect a ware- 
house at Brunswick, Ga., adjoining its 
Turtle River docks and warehouses. The 
structure will be of reinforced concrete 
fireproof construction, 100x300 ft., and 
be equipped with the latest machinery 
for conveying freight. 

The Florida 


plant of the Fuel & Fer- 


tilizer Co., Palatka, Fla., was burned 
recently ‘at a loss of $25,000. 
W. A. Watson, Erie, Penn., contem- 


establishment of a factory 
pearl buttons at 


plates the 
for the manufacture of 
Decatur, Ala. 
Fire, Nov. 26, 
ing and shingle 
idan, Ala. 


destroyed the 
mill of D. E. 


saw, 
Geau, 


plan- 
Sher- 


Fire, Nov. 20, destroyed the cotton- 
gin of Bryant & Crosby, Moselle, Miss. 
Loss, $5000. 

The Louisville & Nashville R.R. Co. 
will erect and equip a large creosoting 
plant at Guthrie, Ky., in order to treat 
its own ties and other timbers. The esti- 
mated cost is $140,000, and new power 
and special machinery and equipment 
will be required. 


W. Holton Key has purchased a site 


at Maysville, Ky., and will erect and 
operate a tobacco factory. 
MIDDLE WEST 
The Charles W. Beeneman Co., Reading 
Rd. and Florence Ave., Cincinnati, Ohio, 
will erect and equip a four-story addi- 
tion to 


its window- ~shadeigaa roll plant, 
at a cost of $50,000. 


The Jenks-Gee Lumber Co., Cleveland, 
Ohio, just organized by O. T..Jenks, J. 
L. Cooper and others will be in the mar- 
ket for mill machinery soon. 


A large bakery, 32x52 ft., will be in- 
stalled by K. Poppy, at 10,010 Lorain 
Se. Cleveland, Ohio. C. A. Smalley is 
are 
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The Standard Oil Co., at Cleveland, 
Ohio, will make large additions to its 
plant. 

The Bracken-Stanton Tire Co., Colum- 
bus, Ohio, has been incorporated to equip 
a plant to make auto tires. Wm. Brack- 
in is interested. 

The Ironton Portland Cement Co., 
Ironton, Ohio, has raised its capital to 
$400,000. New machinery will be in- 
stalled. 

The Star Building Supply & are. Co., 
sagemaner, Ohio, will erect a planing 
mill. 


Fire, Nov. 26, destroyed the drying 
kilns of the American Car & Foundry 
Co., Jeffersonville, Ind. Loss, $15,000. 

The French Lick Springs Hotel Co., 
French Lick Springs, Ind., will erect a 
bottling plant. Work will be commenced 
soon. 

The United States Tire Co., manufac- 
turer of automobile tires, will double the 
capacity of its plant at Detroit, Mich., 
which will allow a capacity of 5000 tires 
daily. 

J. L. Dornbos and others, Grand Haven, 
Mich., will erect a three-story and base- 
ment tannery, 50x110 ft., at Spring Lake, 
Mich. 

The Grand Rapids Pearl Button Co., 
Grand Rapids, ich., will erect a one- 
story and basement factory, 40x120 ft. 
Cc. L. Harvey is secy. 

The Grand Rapids Oil Co., Grand Rap- 
ids, Mich., will erect a brick boiler house, 
one story, 38x25 ft. 


The Hot Blast Feather Co., Grand Rap- 
ids, Mich., will erect a new factory. 

The American Sign Co., Kalamazoo, 
Mich., will erect a factory and office 
building. C. M. Davis is pres. and mer. 

Fire, Dec. 3, destroyed the sawmill of 
John Beck, Long Lake, Mich. Loss, 
$20,000. 


The erection of a macaroni factory in 
West Hancock, Mich., is under considera- 
tion. Address the secretary of the Board 
of Trade of Hancock, Mich. 

The Textile Mfg. Co., Champaign, IIL, 
will rebuild its factory. 


The grain elevator of Dare & Layton, 
Chesterville, Ill, was destroyed by fire. 
Loss, $15,000. 


Armour & Co., 137 South La Salle St., 
Chicago, IiL, will erect a tannery and 
vat house, to cost $70,000. 


The grain elevator of the National 
Elevator Co., Effingham, IIl., was de- 
stroyed by fire. Loss, $11,000. 


Fre, Nov. 27, destroyed the plant of 
the Corn Products Co., Waukegan, IIL 
Loss, $100,000. 


The plant of the Corn Products Re- 
fining Co., Waukeegan, Ill, was de- 
stroyed by fire and an explosion. 


The sawmill at Boaz, Wis., owned by 
Oscar Outland, was burned, with a loss 
of $6000. 


An addition of 57,400 sq.ft. of floor 
space is being erected at Wausau, Wis., 
for the Curtis & Yale Co., sash and door 
manufacturers. 


WEST OF THE MISSISSIPPI 


The Crex Carpet Co., Front and Mack- 
ibin Sts., St. Paul, Minn., has purchased 
a site covering about 17% acres at 
Minneapolis, Minn., and will erect a large 
factory to cost approximately $1,500,000. 
Stanley G. Miller is mer. 


F. C. Greensiate, Rich Hill, Mo., will 
erect a planing mill and handle factory 
at Rich Hill 


The fixture department of the Amer- 
ican Sash & Door Co., St. Joseph, Mo., 
was destroyed by fire, Dec. 5. 


W. W. Jones and J. C. Baldwin, Cor- 
pus Christi, Tex., have completed plans 
for the construction of a cotton com- 
press and cotton oil mill at Corpus 
Christi, to cost approximately $125,000. 


Fire. Nov. 28, destroyed gin house of 
the Dartmott Gin Co., Dermott, Ark. 
Loss, $12,000. 


The gin of.-0. Goolsbey and Walter 
Shannon, at Direct, Tex., was destroyed 
by fire, Nov. 29. Loss, $4000. 


The Galena Glove & Mitten Co.. Ga- 
lena, Til, contemplates the establish- 
ment of a factory at El Paso, Tex. 


The Sidney Smith Lumber Co., Fort 
Worth, Tex., is erecting a lumber mill 
with a daily capacity of about 20,000 ft., 
at Carthage, Tex. 
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J. C. Dean and associates will erect a 
flour mill at Petersburg, Tex. 


WESTERN STATES 


The Utah-Idaho Sugar Co., Nampa, 
Idaho, plans to build a new factory at 
Spanish Fork, Utah, and will move its 

ampa plant there. 


The Arizona Alfalfa Mill & Feed Co., 
Chandler, Ariz., recently incorporated 
with a capital of $20,000, will erect an 
alfalfa mill, with a capacity of three 
tons an hour. H. E. inney, Los An- 
geles, Calif., is interested. 


Franklin R. Maxwell, and D. Harding, 
Tucson, Ariz., are intertsted in the erec- 
tion of a plant at Tucson, for the manu- 
facture of brick pavement and other 
products. 


The Standard Powder Co., Astoria, 
Wash., will erect a powder.mill at As- 
toria, to cost approximately $150,000. 


Roy Barnhill, Garfield, Wash., contem- 
plates the erection of a sawmill on Deep 
Creek, 16 miles from Garfield. 


The Leavenworth Lumber Co., Leaven- 
worth, Wash., will erect a box factory, 
to cost approximately $50,000. F. 8. 
Jacobson is pres. 


The Terrell Mfg. Co., Montesano, Wash., 
recently incorporated with a capital of 
$25,000, will erect a plant at Montesano, 
for the manufacture of incubators. 


The Fidelity Lumber Co., Newport, 
Wash., plans to enlarge and improve its 
lumbering plant at Newport. 


S. C. Nichols and D. L. Getchell, South 
Bend, Wash., will construct a shingle 
mill on the North Palix River, two miles 
from South Bend. 


Holland capitalists, represented by 
L. C. Lens, Spokane, Wash., contemplate 
the erection of a flour mill in Spokane, 
to cost approximately $1,000,000. 


The Coops Pieno Mfg. Co. will erect a 
new factory with a floor space of about 
25,000 sq.ft., at Tacoma, Wash. 


The Vancouver Ice & Cold Storage (C>., 
Vancouver, Wash., contemplates the erec- 
tion of an addition to its plant. 


The California & Oregon Grain & Ele- 
vator Co. will erect an elevator in Port- 
land, Ore., with a capacity of about 250,- 
000 bushels and facilities for loading 
steamers at 500 tons per hour. The esti- 
mated cost is $175,000. 


The Silver Falls Timber Co., Silverton 
Ore., plans to make extensive improve- 
ments and alterations in its mill. 


Fire, Nov. 17, destroyed the plant of 
the California Casket & Supply Co., Ar- 
cata, Calif. Loss, $50,000 

Cc. O. Barker, E. L. Robertson and D.H 
Gates, Banning, Calif., are planning the 
erection of a fruit-canning plant at Ban- 
ning. 

The Imperial Valley Milk Co., Braw- 
ley, Calif., is planing the erection of a 
large creamery plant and 20-ton ice 
plant at Brawley. J. N. Gruhl is mer. 


The American Beet Sugar Co., Chico, 
Calif., is planning to enlarge its plant 
and to install additional equipment. 


The packing plant of the California 
Fruit Canners’ Assn., Chico, Calif., was 
destroyed by fire, Nov. 30. Loss, about 
$7000. 

The Pioneer Roofing Co. contemplates 
the erection of a factory at Fresno, 
Calif. 

The plant of the General Fertilizer Co. 
San Bernardino, Calif.. was destroyed by 
fire, Dec. 3. Loss, about $15,000, partly 
covered by insurance. 

The contract has been awarded for 
the construction of a laundry plant for 
the San Fernando Laundry Co., San Fer- 
nando, Calif. 


CANADA 


‘The Ontario National Brick Co., Mon- 
treal, Que., will equip an extensive plant 
for the manufacture of terra cotta, tile 
and building supplies. 


The British Columbia Canners’ Co. is 
having plans prepared for a large fac- 
tory at Blenheim, Ont., for which_ the 
latest equipment will be purchased. John 
Wall, Hamilton, Ont., is mer. 

The Galt Shoe Co:, Galt, Ont., is hav- 
ing plans prepared for a four-story ad- 
dition to its present plant. Wm. Scott, 
Chapman S&t., Galt, is arch. 


The Eisendrath Glove Co., Chicago, 
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lans to establish a branch factory at 
sondon, Ont. 


The Ford Milling Co., Swift Current, 
Sask., is having plans prepared for a 
new mill, having a daily capacity of 1000 
bbl. Modern machinery will be installed. 
W. Ford is mer. , 

The Peerless Auto Co., maker of “Peer- 
less” automobiles, Cleveland, Ohio, has 
plans under way for a large addition to 
its present plant. 





New INCORPORATIONS 


GENERAL MANUFACTURING 
The following companies have been in- 
corporated to manufacture: 


W. C. Bliss Co., Boston, Mass.; wool- 
ens. Capital, $10,000. Incorporators: 
Fred M. Smullen, Nellie G. Bliss, John 
K. Berry. 

William F. Mayo Co., Boston, Mass.; 
rubber goods. Capital, $150,000. Incor- 
porators: William F. Mayo, George H. 
Mayo, William H. Mayo. 

The Worcester Unit Brick & Tile Co., 
Boston, Mass. Capital, $50,000. Incor- 
porators: Albert C. Banker, James A. 
Sleeper, R. K. Fraser. 

The Peerless Leather Co., Lynn, Mass. 
Capital, $50,000. Incorporators: John T. 
Gallegher, William A. Walsh, Richard PF. 
Walsh. 

The -S. A. Nichols Co., Springfield, 
Mass.; boks and pamphlets. Capital, 
$30,000. Incorporators: F. J. H. Gibbons, 
Thomas Dyer and M. 8S. Holden. 

Commercial Motion Pictures Co., Inc., 
Boro. Manhattan, N. Y.; films. Capital, 
25,000. Incorporaters: Harry Levor, 
Winifred* Doheney, William Goldberg, 20 
East 90th St.. New York. 

The L. H. Cohen Co., Ine., Boro. Man- 
hattan, N. Y.: metal and glass novelties. 
Capital, $25,000. Incorporators: Louis 
Jacobs, William Goldsmith, William Elk. 
17 Lotus Place, Brooklyn. 

Excelsior Pearl Werks, Ine., Boro 
Manhattan, N. Y.: buttons and other ar- 
ticles. Capital, $20,000. Incorporators 
Solomon P. Wosky, Abram Singer, Philiy 
Levine, 123 West 115th St., New York. 

Perfection Shoe & Slipper Mfg. Co. 
Inc., Boro. Manhattan, N. Y. Capital, 
$20,000. Incorporators: Michael Gordon 
Lizzie M. Cherey, Louis I. Cherey, 464 
Grand St., New York. 

The Safety Pocket Hosiery Co., Inc. 
Boro. Manhattan, N. Y.; hosiery and knit 
goods. Capital, $60,000. Incorporators: 
E. J. Farhan, F. B. Knolton and D. A. 
Cashin, 154 Nassau St., New York, N. Y. 

The Paramount Knitting Co., Boro. 
Manhattan, N. Y.: knit goods. Capital, 
$20,000. snoctporasers: F. L. Kramer, 380 
Martha Ave., Woodlawn Heights, George 
Trosk, 1631 Eighth Ave., Brooklyn, and 
L. E. Schlechter, 1004 Simpson St., Bronx. 

Pioneer Knitting Mill, Inc., Boro. Man- 
hattan, N. Y.: knit goods. Capital, $12,- 
000. Incorporators: Jacob Bandes, Beck- 
ie Bandes, 877 Intervale Ave., Boro. Bronx, 
and Louis Bandes, 1541 43d St., Brooklyn. 

The Theodore Tiedemann Corporation, 
of Manhattan, N Y.: textile fabrics. 
Capital, $25,000. Incorporators: Arthur 
Balthasa, Henry F. Tiedemann, Theodore 
Tiedemann, Greenwich, Conn. 

Fordite Corporation, Scarborough-on- 
Hudson, N. Y.: minerals. Capital, $40,000. 
Incorporators: H. Carter, Plainfield, N. 
J.; J. C. Barr, Brooklyn; W. Lyttle, Bronx. 


K. & M. Mfg. Co., Camden, N. J.; novel- 
ties; household articles. Capital, $50,000. 
Incorporators: F. R. Hansell, J. A. Mac- 
Peak, F. S. Carmen, Camden. 


F. A. Vieser & Son, Inc., Camden, N. J.; 
print blocks and rolls, linoleum and olil- 
cloth. Capital, $75,000. Incorporators: 
F. A. Vieser, L. K. Vieser and > 
Vieser, Camden. 


The Roberts Rubber Mfg. Co., Wil- 
mington, Del Capital, $1,000,000 In- 
corporators: F. T. Roberts, Trenton, N. J.: 
W. L. Watson, Weehawken, N. J., and E 
Horwitz, New York, N. Y. 


The Piedmont Waste Co., Charlotte, N. 
C.; cotton waste Capital, $50,000. In- 
corporators: L. A. Lockwood, Jr., B. B 
Todd and E. Ellisom. 


The Stern-Auer Co., Cincinnati. Ohio: 
shoes. Capital, $225,000. Incorporators: 
David Stern, Israel Auer. Jacob L. Smith, 
Emanuel Auer, Samuel Auer, Alvin Sal- 
inger. 


The Nack Fire Brick Co.. Cleveland. 
Ohio; bricks and kindred articles. Capi- 
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tal, $25,000. Incorporators: Chas. H. 
Nack, Chas. E. Meink, P. C. Shea, Alonzo 


M. Snyder, N. I. Young. 


The Empire Knitting Co. Cleveland, 
Ohio; knit goods. Capital, $25,000. In- 
corporators: Mark L. Cohen, William B. 


Adler, and Isaac G. Haas. 

The De-Mo Photo Paper Co., Columbus, 
Ohio; photographic papers, chemicals, 
plates and films. Capital, $50,000. In- 
corporators: W. E. Moling, F. E. Stevens, 
and Francis M. Moling. 

The Kleervue Film Co., Elyria, Ohio; 
motion-picture films, machines, cameras. 
Capital, $75,000. Incorporators: : ; 
Morriss, August C. Caleb, C. G. Thomp- 
son, W. H. Stockman, C. W. Seels. 

The Highway Advertising Co., Mari- 
etta, Ohio; billboards and other outdoor 


advertising devices. Capital, $25,000. 
Incorporators: F. L. Alexander, P. E. 
Fraley, Don Chapman, Allen T. William- 
son, S. A. Mulliken. 

Athletic Specialty Co., Chicago, IIl1.; 
athletic and sporting goods. Capital, 
$50,000. Incorporators: A. A. Pons, B. U. 


Cain, A. De Coriche. 


Green Fuel Economizer Co., Mattewan, 

WB - Catalog No. Fuel econo- 
mizers, mechanical draft outfits, fans, 
blowers, etc. Illustrated, 48 pages, 4x9 
in. 

A. Landa & Sons Co., Chicago, II1.; 
leather goods and novelties. Capital, 

25,000. Incorporators: Alphonse Landa, 
Leon A. Landa and George E. Fink, 203 
Chamber of Commerce Bldg., Chicago. 

Municipal Supply Co., Chicago, IIL; 
general manufacturing. Capital, $50,000. 
Incorporators: H. M. Ryall, C. A. Broad- 
way, H. Schlotthauer. 

The Illinois Tire Filler Co., Chicago, 
Tll.; wheels, tires and rims. Capital, $10,- 
000. Incorporators: Albert Jacobs, Anton 
Percival and Charles B. Stafford. 

Republic Novelty Co., Chicago, DL; 
novelties. Capital, $2500. Incorporators: 
Ivan P. Florsheim, Samuel R. Kalish and 


William B. Martin, Market and Van 
Buren Sts., Chicago. 

The Textone Art Co. Chicago, II1.; 
photographic materials. Capital, $2500. 
Incorporators: Milton D. Smith, Sidney 
BE. Levy and Frederick A. Fischer, 1220 
Ft. Dearborn Bldg., Chicago. 








BusinEss ITEMS 


The Alexander Milburn Co., Baltimore, 
Md., have moved to their new premises, 
Nos. 1420-26 West Baltimore St., in which 


their facilities had been greatly in- 
creased. 
The Lea-Courtenay Co., Inc., with of- 


fices at 90 West St., New York City, has 
been organized under the New_ York 
State laws, with a capital of $50,000. 
This company takes over the engineer- 
ing and manufacturing business of Al- 
bert G. Lea. and will manufacture high- 
duty turbine pumping machinery for all 
elasses of service. It will also have a 
department for the manufacture of cold- 
metal sawing machinery. The officers of 


the new company are: Albert G. Lea, 
president; Courtenay R. Rothwell, vice- 
president and general manager; Edgar 
W. Heller, treasurer 








CaTtTALocs WANTED 


The Indiana Die Casting Development 
Co., Indianapolis, Ind., is in the market 
for machinery, small tools and foundry 
supplies, and would be pleased to re- 
ceive catalogs, etc., from manufacturers, 
jobbers, etc. 








FoRTHCOMING MEETINGS 


American Society of Agricultural En- 
gineers. Annual meeting, Dec. 26-28, 
Great Northern Hotel, Chicago, Ill. J. W. 


Dickerson, secretary, Urbana, III. 

The Institute of Operating Engineers. 
Regular meeting second Thursday of 
each month, Engineering Societies Build- 
ing, New York City. H. E. Collins, sec- 
retary, 29 West Thirty-ninth St., New 
York City. 

American Society of Mechanical En- 
gineers. Monthly meeting first Tuesday. 
Calvin W. Rice, secretary, 29 West 
Thirty-ninth St.. New York City. 
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Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month. Young's Ho- 
tel. D. F. S. Clark, secretary, 141 Milk 
St., Boston, Mass. 

Providence Association of Mechanical 
Engineers Monthly meeting fourth 
Tuesday each month. J. A. Brooks, sec- 
retary, Brown University, Providence, 
Rs 2. 


New England Foundrymen’s Associa- 
tion. Regular meeting second Wednes- 
day of each month. Exchange Club, 
Boston, Mass. Fred F. Stockwell, 205 
Broadway, Cambridgeport, Mass. 


Engineers’ Society of Western Penn- 
sylvania. Monthly meeting third Tues- 
day; section meeting, first Tuesday. El- 


mer K. Hiles, secretary, Oliver Building, 
Pittsburgh, Penn. 


Superintendents’ and Foremen’s Club 
of Cleveland. Monthly meeting third 
Saturday. Philip Frankel, secretary, 310 
New England Building, Cleveland, Ohio. 


Western Society of Engineers, Chi- 
cago, Ill. Regular meeting first Wednes- 
day evening of each month, ‘a am 
July and August. Secretary, J. 4 
Warder, 1785 Monadnock Block, Chicago, 


Ill. 

Philadelphia Foundrymen’s§ Associa- 
tion. Meetings first Wednesday of each 
month. Manufacturers’ Club, Philadel- 
hia, Penn. Howard Evans, secretary, 

ier 45 North, Philadelphia, Penn. 


American Society of Engineer Drafts- 
men. Regular meeting third Thursday 
of each month. Walter L. Smyth, sec- 
retary, 116 Nassau St., New York City. 


IWAN TS 


25 cents per line for each insertion under 
“Men and Positions Wanted,”’ 50 cents per 
line under ‘‘Miscellaneous.”" No advertise- 
ments abbreviated. 


Copy should reach us not later than Fri- 
day 10 A. M. for ensuing week’g issue. Answers 
addressed to our care, 505 Pearl St., New York, 
will be forwarded. 


No information given by us regarding any 
advertiser using box number. Original let- 
ters of recommendations or other papers of 
value should not be inclosed to unknown cor- 
respondents. 


No advertising accepted from any agency, 
association or individual charging a fee for 
“registration,’’ or a commission on wages of 
successful applicants for positions. 
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MEN WANTED 


Cannda 


DRAFTSMAN AND TOOL MAKERS, 
experienced on tools and dies for small 
interchangeable machine parts; only first 
class experienced men wanted: steady 
work for satisfactory men. Ross Rifle 
Co., Quebec, Canada. 


FACTORY SUPERINTENDENT to take 
responsible charge of manufacturing op- 


erations of rapidly gruwing plant em- 
ploying about 200; must have expert- 
ence in manufacture of transformers, 


motors and meters; efficient producer re- 
quired, to maintain quality and reduce 
costs; only first class men who can make 
themselves worth a liberal salary will 
be considered; excellent opportunity for 
a young man of character, ability, energy 
and experience; state fully qualifications 
and last salary: all applications will be 
held strictly confidential. Box 183, Am. 
Machinist. 


Connecticut 


DESIGNER, first class, on automatic 
machinery, tools and fixtures. Please 
state experience and wages expected in 
reply. Box 179, Am. Machinist. 


Delaware 


MANAGER, experienced, to take charge 
of manufacturing machine and carpenter 
shop; one who is familiar with modern 
shop practice and systems and who is 
capable of reorganizing a shop doing a 
business of $300,000 a year; state experi- 
ence, salary expected and give reference. 
Box 221, Am. Machinist. 


lewa 
MACHINE SHOP FOREMAN for small 
manufacturing and jobbing shop in Mid- 
dle West; must be a hustler and able to 
show results. Box 208, Am. Machinist. 
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Massachusetts 


BORING MILL AND LATHE HANDS, 
first class, wanted on large work; also 
first-class steam gage makers. Room 
309, 141 Milk St., Boston, Mass. 


ASSISTANT SUPERINTENDENT by 
printing press manufacturing company; 
give experience and _ references. Box 
161, Amer. Machinist. 


BALL BEARING EXPERT—A large 
manufacturer wishes to communicate 
with one thoroughly acquainted with the 
design and the manufacture of ball bear- 
ings, competent to superintend construc- 
tion. Address “C. H. F.,” Am. Mach. 


DRAFTSMAN, experienced, with fine 
personality, between 26 and 34 years of 
age, to teach mechanical drawing and 
machine design in well known eastern 
trade school; should have some technical 
training in college manual training 
school or equivalent experience in teach- 
ing evening scnool is desirable. Apply 
stating age, nationality, education in de- 
tail, practical experience in detail and 
present salary to Box 219, Am. Mach. 


Missouri 


DESIGNER, experienced on general 
machinery; state salary, experience and 
earliest date of reporting. ox 150, Am. 
Machinist. 


New England States 


FIRST CLASS MAN, in modern ma- 
chine shop in New England, building 
high grade engines, to make up cost 
estimates in detail from plans. ust be 
able to put accurate prices on cost of 
production to be used in piece-work sys- 
tem; one familiar with all modern meth, 
ods of piece-work preferred. Box 210, 
Am. Machinist. 


New Jersey 


WORKING FOREMAN in metal pat- 
tern department in large electrical man- 
ufacturing plant; must be all-around 
man and experienced in handling help. 
Box 214, Am. Machinist. 


MACHINISTS—A few ee rade ma- 
chinists and tool makers by ss with 
ig, fixture and gage work, by a concern 
ee oe ya a ~ age, 
ere previously empioye an wa 8. 
Box 46, Am. Machinist. li 


New York 


MACHINIST FOREMAN and first class 
machinists for small shop, but growing 
business; those familiar with small mo- 
tor manufacture referred. Address 
“W. R.,” Am. Machinist. 


TOOL MAKERS who have i 
perience on jig and fixture wor, vr the 
production of small interch... geable 
parts; good wages and steady cmploy- 
ment; state experience, age and wages 
expected. Box 223, Am. achinist. 


MECHANICAL ENGINEER, recent 
graduate, for ae pyted layouts and 
construction work; good chance for all- 
around experience; state salary  ex- 
postess and give references. Address Box 
36, Niagara Falls, N. Y. 

MACHINISTS, experienced on general 
fixture work or fixture milling; will pay 
good rate and give long term employment 
to right men; give age, wages expected, 
experience, and where previously em- 
ployed. Box 224, Am. Machinist. 


DRAFTSMAN, first class, experimental, 
familiar with adding machines, mech- 
anism and designing; excellent oppor- 
tunity for capable man. In order to 
comply with the above, give experience 
in detail and compensation expected. 
Box 207, Am. Machinist. 


SALESMAN MECHANIC with exten- 
sive experience in sheet metal work for 
position as salesman on the road (unre- 
stricted territory); must be reliable, en- 
ergetic and pearese proper qualifications 
and personality for such work. Address 
with particulars, Box 209, Am. Mach. 


EXPERT MECHANIC—Desirable posi- 
tion open for the right man in old estab- 
lished sewing machine factory; must be 
willing to act directly under superin- 
tendent, an expert sewing machine me- 
chanic, and fairly versed in technical re- 
quirements of sewing machine construc- 
tion and adjustment. In reply, state 
fully experience, capabilities and salary 
expected. Address “S. M. C.,” Am. Mach. 


Ohio 
MECHANICAL DRAFTSMAN with some 
experience on special machinery, tools 
and jigs; state age, experience and sal- 
ary wanted. Address Factory Manager, 

Box 113, Am. Machinist. 
FIRST-CLASS machinists, tool makers, 
die sinkers, lathe, planer, drill press, 


ex- 
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screw machine, boring and milling ma- 
chine operators, wood and metal pattern- 
makers, brass polishers, buffers, finishers, 
millwrights, ammermen and  bilack- 
smiths, who wish to increase their op- 
portunities, to register with the free em- 
proyment department of the National 

etal Trades Association, New England 
Building, Cleveland, Ohio. 


Pennsylvania 


BORING-MILL HAND, first-class, on 
10-ft. and 20-ft. mill; none but first-class 
men need apply; good wages and piece 
work. Box 153, Am. Machinist. 


MACHINE ‘'rOOL DESIGNER, experi- 
enced in vertical boring and turning mill 
design; state age, experience and salary; 
all communications confidential. Col- 
burn Machine Tool Co., Franklin, Penn. 


DRAFTSMEN — Applications solicited 
from men with either ordnance, me. 
chanical-electrical or mechanical-struc- 
tural experience; state fully age, experi- 
ence. education and salary expected. 
Box 88, Am. Machinist. 

GOOD MACHINERY DESIGNER AND 
DRAFTSMAN; must be able to do his 
own calculating and from sketch of a 
machine work out correct detail draw- 
ings; state experience, age, references 
and salary expected. Box 87, Am. Mach. 


OPERATORS—Gridley and Brown & 
Sharpe Automatic Screw Machine Oper- 
ators, first-class; also hand screw ma- 
chine operators and tool setters. Apply 
24 letter to the employment department, 

estinghouse Electric & Mfg. Co., East 
Pittsburgh, Penn. 

OPERATORS—The Monotype School is 
maintained to train young men to meet 
the constant demand for operators of our 
type castings and composing machine; 
these operators do so well that we re- 
ceive more applications for: places than 
can be filled; these qualifications carry 
most weight: Common sense, automatic 
machinery experience, printing office ex- 
perience, type foundry experience. Full 
particulars will be furnished to inquir- 
ers who furnish the same information 
about themselves, and mention this pa- 

er. Lanston Monotype Machine 0., 

hiladelphia. 

SUPERINTENDENT, high class man 
for foundry and machine plant; must*be 
thoroughly conversant with desien and 
construction, single and four-valve au- 
tomatic engines, and uptodate in modern 


foundry and machine shop practice. Ad- 
dress, stating age and experience, to- 
gether with salary expected, “General,” 


Box 185, Am. Machinist. 


Virginia 


FOREMAN, practical and experienced, 
for chassis assembly. Ve also invite 
applications for other departments, such 
as machinists, draftsmen, inspectors, 
body builders, painters, upholsters, final 
assemblers and stock keepers: we have 
a good new plant, a beautiful city and 
good climate: wages will compare with 
those of Michigan. Address M. M. Pharo, 
General Superintendent, Kline Motor Car 
Corporation, Richmond, Va. 


Wisconsin 


MACHINE OPERATOR, first class, for 
rate setting. Box 195, Am. Machinist. 


ENERGETIC YOUNG MAN familiar 
with cost keeping systems: experience as 
salesman an in handling correspond- 
ence advantageous; excellent opening for 
one willing to start at moderate salary 
with reliable firm. in introduction of new 
cost keeping recorder. All replies con- 
fidential; give full particulars. Address 
“G. P..” Am. Machinist. 





Positions WANTED 


Canada 


YOUR CANADIAN BRANCH: Can de- 
sign, build and operate it; technical prac- 
tical, American, superintendent Canadian 
company; best references, personal and 
ability. Address “Ontario,” Am. Mach. 


Connecticut 
MASTER MECHANIC desires position; 


18 years’ experience. Box 217, Am. Ma. 
Illinois 
DRAFTSMAN, experienced, technical 


education, desires home work; detailing, 
tracing, etc. Box 218, Am. Machinist. 


SUPERINTENDENT desires position; 
interchangeable manufacturing or sheet 
metal goods; best of reference and rec- 
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ord; at present employed. Box 162, Am. 
Machinist. 


PURCHASING AGENT and systema- 
tizer, young, married, 10 years’ ne 
ence, wishes to return West and solicits 
correspondence with growing concern, 
where, if satisfactory, can have interest; 
Chicago or vicinity preferred. Box 154, 
Am. Machinist. 

DRAFTSMAN AND DESIGNER, age 28, 
with 5 years’ of shop and 5 years’ of 
drawing room experience, good estimator 


and systematizer, experienced on de- 
signing special machinery, tools, dies, 
jigs and fixtures; references. Box 213, 


Am. Machinist. 

SUPERINTENDENT, ASSISTANT SU- 
PERINTENDENT, general foreman or 
mechanical expert; 17 years on fine mod- 
el and tool work and six years as an 
executive; good organizer and cost re- 
ducer, open for engagement after Jan. 
1; A-1 reference from prygent employer. 
pferecs P. O. Box 595, North Chicago, 
ll, 


Indiana 


SUPERINTENDENT, experienced in 
modern shop methods, desires connection 
with firm uilding power-plant equip- 
ment or general machinery requiring 
services of man capable of securing 
maximum results in foundry and shops; 
good executive and organizer, also ex- 
perienced designer; age 37; salary, $3000. 
Box 215, Am. Machinist. 


Maryland 


SUPERINTENDENT with large ex- 
perience in developing and manufactur- 
ing small interchangeable machines is 
open for an engagement; thorough me- 
chanic with knowledge of cost account- 
ing and production. Box 206, Am. Mach. 


New Jersey 


SUPERINTENDENT OR GENERAL 
FOREMAN, experienced in electrical 
equipment and machine tools; uptodate 
in modern shop methods; open for en- 
gagement January 1. Box 227, Am. Ma. 


New York 


MECHANICAL DRAFTSMAN, 7 years 
detailing, conveyors, ete. Box 205, Am. 
Machinist. 

SUPERINTENDENT of large concern 
would correspond with parties in need 


of a live man. Box 222, Am. Machinist. 
GENERAL MANAGER, 35, technical 
education, 7 years with one concern; 


Box 79, Am. Mach. 
DRAFTSMAN, mechanical, expert de- 
signer for automatic machinery, wants 
home work. Max Doring, 141 Broadway, 
_New York. 
SUPERINTENDENT; age 40; practical 


best of references. 


mechanic; organizer; result producer, 
now doing it; minimum salary, $3000. 
Box 171, Amer. Machinist. 


SUPERINTENDENT OR CHIEF 
DRAFTSMAN, age 35, 16 years’ shop and 
drafting room experience, inventive and 
uptodate; good executive. Box 228, Am. 
Machinist. 

GENERAL MANAGER, 35, college man, 
high class in every respect; good execu- 
tive and mechanical ability; inventor of 
special machinery; exvellent references. 
Box 78, Am. Machinist. 


MECHANICAL SUPERINTENDENT, 
familiar with modern methods, now em- 
ployed by a large manufacturing com- 
pany, desires to correspond with firm re- 
quiring a high grade man. Box 177, Am. 
Machinist. 

EXPERT DESIGNER of tools and spe- 
cial machinery on fine and medium 
weight interchangeable work, with ex- 
ecutive, inventive and business ability, 
wishes to make a change; married, age 
28: 10 years’ experience; East preferred: 
For personal interview, Box 226, Am. Ma. 


FOREMAN, tool room or manufactur- 
ing, 16 years’ practical experience with 
good technical education, first class de- 
signer on tools, dies, fixtures and labor 
saving devices; good executive ability; 
producer of results; age 32; excellent 
references. Box 230, Am. Machinist. 


MECHANICAL ENGINEER and de- 
signer, technical graduate: 18 years’ ex- 
perience; thoroughly familiar with mod- 
ern machine-shop, pattern-making, foun- 
dry and boiler-shop practice; resourceful 
in design and processes for reducing 
costs and increasing output; salary, 
$2000. Box 131, Am. Machinist. 

COST, PREMIUM AND PIECE WORK 
CLERK, six years’ experience in upto- 
date, automobile factory systems, execu- 


‘manufacturing plants; 
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tive ability to organize, practical exper! 
ence in shop and other factory depart- 
ments; at present employed, but for 
good reasons desire to change; any lo- 
cation. Box 211, Am. Machinist. 

FACTORY ACCOUNTANT AND OF- 
FICE MANAGER: Executive, tactful, 
American; thirty-four; uptodate and ef- 
ficient methods purchasing, receiving, 
storekeeping, shipping, costs, piece work. 
premium and general accounting; college 
graduate; eleven years’ experience sys- 
tematizing and auditing records large 
last two years 
with large automobile plant; three thou- 
sand dollar man; best references; bond; 
engaged until January 1. Box 212, Am. 
Machinist. 


Ohio 


DEMONSTRATOR-SALESMAN, would 
like to connect with manufacturing con- 
cern requiring such services; young, sin- 
gle, with practical and selling experi- 
ence in the machine tool business and 
ready to go anywhere. Box 194, Am. Ma. 


Pennsylvania 
YOUNG ENGINEER, steady, reliable, 
energetic, wants Philadelphia represen- 
tation for progressive manufacturing 
concern. Box 216, Am. Machinist. 
DESIGNER, experienced on jigs, fix- 
tures, special tools and machines, de- 


sires a position, Philadelphia or vicinity 
preferred. Box 201, Am. Machinist. 


DESIGNER AND DRAFTSMAN, with 
wide experience on automatic machinery, 
jig and fixture work, desires position as 
designer, chief draftsman or assistant 
superintendent. Box 225, Am. Machinist. 


Wisconsin 


HIGH-GRADE MECHANIC, designer 
special machinery, executive and sales- 
man wants position where above com- 
bined successful experience will count. 
Box 124, Am. Machinist. 


Foreign 
EXPERIENCED SWISS’ BUSINBESS- 
MAN, with thorough practical knowl- 
edge of the machine technical trades, 


offers his exclusive services for agency 
of first class American firm with serious 
specialties; best references.“ Please ap- 
ply to Z. O. 3664, care Rudolf Mosse Ad- 
vertising Agency, Ziirich, Switzerland. 





MISCELLANEOUS 
Punch press tools, jigs, fixtures, etc. 
Taylor-Shantz Co., Rochester, N. Y. 


Patents secured. C. L. Parker, patent 
attorney, 990 G St., Washington, D. C. 

Gas-saving brazing forges. Send for 
circulars. J. L. Lucas, Bridgeport, Conn. 


Let us quote you on casting and ma- 
chining small brass parts. Box 804, Am 


Machinist. 
Valuable patent for surface grinding 
machine to be disposed of. Will make 


splendid line, particulars. 
Machinist. 

150 hp. gas roducer plant wanted: 
must be in perfect condition. Address 
Kraeuter & Co., Inc., 585 18th Ave., New- 
ark, N. J. 

Work wanted for automatic gear cut- 


Box 196, Am. 


ters and Jones & Lamson turret lathes, 
also machinery to build. Sipp Machine 
Co., Paterson, N. J 

Advertiser resident Liverpool, Eng- 


land, connected with machine tool busi- 
ness for many years, is desirous of rep- 
resenting a high class firm of American 
machinists. Box 229, Am. Machinist. 


Wide-awake inventors, men with ideas 
and small manufacturing concerns may 
obtain financial assistance from the Ken- 
ton, Ohio, Commercial Club. Visit Ken- 
ton, immediately if you mean business. 
Harry Hopwood, Secy. 

Important manufacturer of concentric 
piston rings, is open to receive offers for 
modern machinery with large output for 
the manufacture and finishing of this ar- 
ticle, in dimensions ranging roa 30 mm. 
up to 2000 mm. Address offers to F. 
Faudi, 57, Rue Navez, Brussels, Belgium. 


A pressed metal company, having out- 
grown its present factory, wishes to 
have a factory, 15,000 sq.ft., one story, 
mill construction, built in or near Bridge- 
port. Conn., on ten year lease, with priv- 
lege of purchase; will pay good returns 

investment: satisfactory references 
Box 220, Am. Machinist. 


on 
guaranteed. 
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Talks With Our Readers 


By the Sales Manager 


HAPPY, HAPPY CHRISTMAS TO YOU ALL! 
We wish for you and those dear to you all the joy 
and good luck that you wish for each other. 


Let us forget for the moment the time honored and oft 
abused system of giving’ presents and think only of the 
spirit of friendliness and good cheer which the season 
typifies in the minds of so many million people. 


We like to think of you as something more in your relation 
to us than buyers of what we have to sell—more. than 
absorbers of the information contained in our editorial and 
advertising columns. 


Ours is a Mutual Aid Society of the very adel type and the 
expressions of cordiality and good will which come to us in 
the daily mail encourage us to give you the best that’s within 
our power—all the time. 


The good fellowship that comes from contact one with 
the other, the exchange of ideas, the putting of one’s self in 
the other fellow’s place, all work for the brotherhood of 
man which the Christmas season typifies. 


Let us all have as happy a time during this holiday season as 
we possibly can and may the feeling of mutual helpfulness, 
and good fellowship continue with us during the weeks and 
months to come. 


ee E414 
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Methods of a Marine Engine Builder 


The Standard Motor Construction Co., 
Jersey City, N. J., has a number of spe- 
cial operations and tools, some of which 
were described on page 1012; the follow- 
ing are others employed by this company. 

The jig, Fig. 1, is used for drilling ex- 
haust pipes. The jig plate A is used for 
one flange and the bosses B. The pipe is 
located by means of four pins, and is then 
turned around between these pins until 
the bosses are central for the bushing C. 
The other flange E is located in the same 
manner with four pins; a bolt passing 
through the center E, and tightened with 
a nut, holds the jig and casting together. 


DRILL JiGs 


The drilling of the exhaust pipe header 
cylinder stud hole is shown in Fig. 2. The 
header is located by means of four pins 
A, the casting being forced down against 
the surface B of the jig by means of the 
screws C. The plate D carries slip bush- 
ings in order that the stud hole can be 











Fic. 1. DRILLING JiG FoR THE EXHAUST 
PIPE 


By Robert Mawson 





| 

Some interesting drilling and 
milling operations. 

A method of 
grooves. 

The use of a ship windlass for 
shop traction. 

A modern engine-testing de- 
partment. 


profiling oil 











drilled and reamed. After reaming the 
hole, the plate D is removed and the face 
of the boss is faced, the bar E acting as a 
pilot in the reamed hole. 

The jig, Fig. 3, is used for drilling the 
flange of the header, the cylinder stud of 
which is drilled in the previous operation, 
The casting is located by means of a plug 
A, which fits into the cylinder stud hole. 


The jig plate B is located by means of 
four pins, which fit over the pipe flange, 
the plate being held down by means of 
the clamp C. 


BORING THE CLUTCH-GEAR CARRIER 


The boring of the bevel-gear shaft 
bearings for the clutch-gear carrier is 
shown in Fig. 4. The carrier takes three 
bevel pinions which mesh with a large 
bevel gear. The center line of the pinion 
shaft is at a bevel with the face of the 
carrier, and this is provided for by means 
of the angular position of the plate A 
on the lathe faceplate. The radial loca- 
tion of the casting is obtained by means 
of the fitting bolts B. The casting is held 
down on the fixture by means of the bolt 
C, washer and nut. It is drilled, reamed 
and the bosses faced before removing 
from the fixture. 

The method of machining the eccentric 
straps is shown in Fig. 5. The plate A 








’ 














Fic. 2. DRILLING THE HEADER—FIRST 
OPERATION 











Fic. 4. BORING THE CLUTCH-GEAR CARRIER 
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Fic. 3. DRILLING THE HEADER—SECOND 
OPERATION 








Fic. 5. BoriInc THE ECCENTRIC STRAP 














is fastered to the faceplate of the ma- 
chine, the center B being used to obtain a 
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Fic. 6, MILLING THE OIL GROOVES Fic. 7. MiLLinGc Oi. Grooves In THRUST WASHERS 
Fig. 7. The washer is held in a three- DRILLING IN THE LATHE 
jawed chuck and the table is fed horizon- oa , 
tally against the cutter A. The same meth- A handy way of drilling small circular 


central position. The two halves of the 
strap are located by means of the screws 
C, which tap into the castings. These 
screws are provided with a part turned to 
the bottom of the thread diameter, which 
acts as a pilot in the screw holes. The 
straps stand away from the faceplate and 
thus enable the boring, facing on both 
sides, and cutting of the oil groove in one 
operation. 


MILLING THE OIL GROOVES 


The method used for milling the oil 
grooves in the intermediate camshaft 
gears, is shown in Fig. 6. The gear is 
placed on an expanding arbor of the fix- 
ture A. The wrench B, which fits in the 
inside of the arbor at C, expands it and 
holds the gear. The plunger D, which 
fits into holes in the base of the fixture, 
indexes for the grooves, the handle E re- 
leasing the plunger. The bar F is used 
to turn the gear around to the four posi- 
tions. 

The milling is performed with the pro- 
file end mill G, the table feeding across 
to stops, which determine the length of 
the cut. One of the finished gears is 
shown at H. 

The rig for milling the radial oil 
grooves in the thrust washers is shown in 
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Fic. 9. STRADDLE-MILLING FIXTURE 





od of indexing is used as shown in Fig. Pieces is shown in Fig. 8. The governor- 
6. Two of the finished washers are wife eyes A are placed singly in the 
shown at B. holder B, which is provided with a 








Fic. 8. DRILLING AND TAPPING THE GOVERNOR EYES 





Fic. 10. CutTtinc FLANGE HOLEs IN EXHAUST SHELL 
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Fic. 11. A SHip WINDLASS IN THE SHOP 


knurled screw, which secures the piece. 
The shank of the holder is made to fit 
the spindle of the small Garvin lathe. 
The drill, countersink and tap are car- 
ried in the turret of the lathe, and by 
providing slip bushings in the holder, the 
pieces are finished complete before re- 
moving. 

The fixture used for straddle-milling 
the main bearing brasses is shown in Fig. 
9, which machines five at once. The fix- 
ture is located by means of the tongue A 
on the miller table. The bolts B are made 
with T-heads to suit the slot C. The ar- 
bors D, which are turned to fit the bored 
hole of the brasses, are milled with a 
square base to fit into the fixture slot E. 
The brasses to be miiled are placed on 
the arbor and the nut F is tightened down, 
holding the brasses securely. 

The various arbors are then set in posi- 
tion on the fixture and by tightening the 
nuts G the arbors are held, the nut draw- 








Fic. 12. THE TestinG DEPARTMENT 
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ing the T-head of the bolt against the 
slot C, thus locking the arbor in posi- 
tion. The gage block H is used for set- 
ting, the parting line of the brasses be- 
ing brought to coincide with the index /. 


MACHINING THE EXHAUST SHELL 


The method used for cutting the flange 
holes in the exhaust shell is shown in 
Fig. 10. The shell, after being drilled 
with the small holes A, is placed in the 
fixture B. The shell is located with the 
pins C, which fit into the small holes 
already drilled. 

The cover of the fixture is placed over 
the shell and fastened with the bolt. Slip 
bushings D are provided for the two 
sizes of flange holes in the shell, the 
openings E being cut out with the hollow- 
end mills F. This operation is performed 
on a radial drilling machine, the shanks 
of the tools F being made taper to suit 
the machine socket. 


Usinc A SHIP WINDLASS IN THE SHOP 


The halftone, Fig. 11, shows how the 
drum of a ship windlass is being used 
to advartage in the shop. The drum 
is driven through a worm and wormwheel 
by means of the belt on the pulley A. The 
wormwheel B is fastened to the drum C 
by means of a shaft. The drum is in 
constant rotation, and when it is desired 
to move any weight in the shop a few 
turns of rope are taken around the drum, 
as shown, and the weight is moved. 


THE ENGINE-TESTING DEPARTMENT 


A view of the testing department is 
shown in Fig. 12. This building is of 
concrete construction, and provision is 
made to test 10 engires at once. The 
engines are placed on their foundations; 
tightening the bolts A, forces down the 
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bar B, which is fastened to the two 
clamps C. These clamps fit the engine 
base, and hold down the engine unit. 

The engines are coupled direct to the 
water brakes, five being shown on the 
right. The power is taken from the scale 
readings, a scale being shown at D. The 
gasoline supply is obtained from a large 
tank fitted with a pressure pump, situated 
at a convenient distance away from the 
testing department. 

The water used for the brakes is sup- 
plied from a large concrete reservoir on 
the outside of the testing department, and 
dhe overflow from the brakes is conducted 
back to the tank, passing through fine- 
meshed sieves, which remove al! dirt and 
deposits, which are drained away. 








Flasks for Pipes and 
Columns 
By J. M. Howarp 


Dealing with pipes and columns of 
varying lengths, I have often encountered 
the trouble of using unsuitable flasks. 
Sometimes the flanges would come in be- 
tween the flask bars all right, but very 
often they just fouled the bar, or came so 
close that I had to knock a bar out, and 
drive in a rough wooden one in the proper 
place to save using hangers. This means 
a loss of time, and is at best only a 
makeshift. 

I therefore tried and adopted the new 
style of cope flask A, with the slots B, C 
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D and E in both sides, and made the 
portable bars F, which have a hole in 
each end for a bolt which passes through 
the slots in the flask. These bars can 
be moved along quite easily to cuit any 
length of pattern. The nuts are then 
tightened and the work proceeds. In this 
way the flanges of the pattern are al- 
ways between the bars of the flask. This 
means a flask that can be called either 
standard or adaptable, as in a few min- 
utes it can be made to suit long or short 
patterns. The center bars of the flask 
are,..of .course, cast in, as..they never 
come near the flanges. They help to 
stiffen it. 
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Making MineCar Housings and Wheels 


The engravings illustrate some special 
tools and operations in the shop of the 
Denver Iron Works & Foundry Co., Den- 
ver, Colo. 

Certain operations in the manufacture 
of axle housings for mine cars are 
shown in Figs. 1, 2 and 3. The housing 
shown in these views is about 15 in. 
long and has a body 4 in. in diameter. It 
is chambered ih the middle by coring 
and each end has to be bored out to a 


2tj-in. diameter for a depth of a little 


over 4 in., the bored hole meeting the 
chamber referred to. In this type of 
housing, a roller bearing is placed in the 
opening bored from each end. 


OPERATIONS UNDER THE DRILL Press 


“ The first operation on the housing is 
to bell-mouth the end of the cored cast- 


By F. A. Stanley 








Some tools used in a Colorado 
shop for boring and threading 
housings for mine car axles and 
for finishing the bore and the 
hubs of wheels for such cars. 
These include work-holding fix- 
tures, boring bars, adjustable 
hollow mills, dies and taps. 











inserted cutters, as indicated. The end 
of the cutter bar has a mushroom pilot, 
which enters the cored hole easily to in- 
sure the work being central with the 
spindle. The spindle is then brought 
down to chamfer out the mouth of the 


the base of the drill press, and directly 
in line with the spindle, the plate having 
a hub which enters a central recess in the 
machine base. The housing to be bored 
fits into the opening in the fixture and 
is thus held centrally under the spindle. 
A collar or ring D, carrying a hardened 
bushing, fits over the neck turned on the 
upper end of the housing and forms a 
guide for the enlarged end of the cutter 
bar E, which is secured to the spindle by 
the clamp casting F. After boring this 
end the work is turned, the other end up, 
and the opposite end bored out to size. 

A simple drill jig for putting the holes 
in the housing feet is represented at G. 
There are two holes drilled in each foot 
to receive a U-bolt by which the housing 
is attached to the car body. The jig for 
this purpose is in plate form, with a lo- 





Fic. 1. CHAMFERING AND FACING AXLE 


ing and face the flat surface at each end. 
Fig. 1 illustrates the tools employed for 
this chamfering and facing process. 

The work is placed against a fixture 
in the form of an angle plate, which is 
provided with suitable brackets for locat- 
ing the housing vertically,-and a lever A, 
with a cam-shaped end, is swung around 
to force the work snugly against the two 
brackets. A swinging strap B is tightened 
by a nut on a stud to press the housing 
firmly against the supporting angle plate. 

The cutter head is clamped to the 
spindle of the drill press and carries two 


HousING 


housing and face the end. The housing 
is then turned over and the operation re- 
peated upon the other end. 

The work is next taken to the engine 
lathe, where it is placed upon pipe cen- 
ters, and the neck of each end turned 
to 4 in. in diameter for a distance of 7% 
in. This process prepares the axle hous- 
ing for the next operation under the drill 
press, as illustrated in Fig, 2. 


BORING THE HOUSING 


In this view a fixture in the form of 
a faceplate is shown at C, located upon 


Fic. 2. Bor1nG AxLE HousING FOR ROLLER BEARING 


cating strip at the right side and clamp- 
screws at the ends, as illustrated. 


THREADING THE HOUSING 


The two ends of the housing following 
the boring operation are threaded to re- 
ceive screw caps, which act as retaining 
devices on the ends of the chambers 
which receive the roller bearings. The 
threading operation is accomplished in 
the manner indicated in Fig. 3. 

For threading the first end the face- 
plate shown in Fig. 2 is mounted in the 
lathe, and one end of the work is care 
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Fic. 6. Borinc Toots, Dig HEADS AND TAPS 
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ried therein while the other end is 
threaded by means of a die mounted on 
the bar H, which is fitted in brackets 
carried on the lathe carriage, these brack- 
ets being bored exactly in line with the 
spindle to insure alignment of the bar 
and work. The die head has a keyway 
in its bore which fits over a feather in- 
serted near the end of the bar, and in 
front of the die a bushing is placed on 
the bar, which enters the outer end of 
the work and holds it steady while the 
die is run on to cut the thread. The die 
bar is secured in its brackets by a set- 
screw, and the die is led onto the work 
by traversing the lathe carriage. 

After one end of each of the castings 
in the entire lot of housings has been 
threaded in this manner, the faceplate 
referred to is removed from the lathe and 


another plate / is put in place to receive 
the threaded end of the work and drive it 
during the operation of cutting the thread 
on the other end. 

This second plate has a threaded bore 
to receive the thread on the work, and a 
tapered key is fitted crosswise through 
the hub of the plate, as seen at J, to 
serve as a releasing device after the 
housing is threaded. This key is driven 
part way through the hub of the holding 
fixture and the work is screwed into place 
until it strikes the key. The die head 
is then run on and withdrawn, after 
which the small end of the key is struck 
with a hammer to drive it back from the 
end of the work, thus freeing the latter 
and allowing it to be readily screwed 
out of the fixture. 
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The die head .carries inserted chasers, 
which are adjustable tor size, and which 
are readily replaced when worn out. Fur- 
ther reference to this type of die will be 
made later. 


BorING CAR WHEELS 


A fixture used under a small radial 
drill for boring chilled wheels for mine 
cars and for counterboring the end of 
the hub, is illustrated in Figs. 4 and 5. 

The fixture is in the form of a ring A, 
in which the wheel B, which is cast very 
close to size, is placed flange up. There 
are three screws tapped through the wall 
and side, being left in position after 
they are once adjusted, while the single 
screw at the left is brought up against 
the wheel to secure it sidewise. 

The guide bushing is split, as shown 








AMERICAN MACHINIST 

The car wheel is carried in the lathe 
chuck and the hollow mill A is slipped 
onto the bar shown at H, in Fig. 3. After 
the hub has been sized by the mill, the 
latter is removed from the bar and the die 
head B, Fig. 6, is put in its place for 
cutting the thread on the hub. 

In the group, Fig. 6, two other die 
heads C and D are included, the first 
of these being used for a smaller size 
of wheel hub, while D is the die em- 
ployed in threading axle housings, as 
already described in connection with 
Fig. 3. ; 

The caps for wheel hubs, which are 
fitted with roller bearings, are similar 
to the one shown at E, Fig. 6, although 
this particular cap is for an axle housing. 
In machining such caps for the hubs of 
wheels, the boring head F and the tap- 








ee eee 








Fic. 7. MACHINING PIPE FLANGES 


at CD, Fig. 5, and the two halves of 
the bushing are fastened in two swing- 
ing arms, which are thrown open to admit 
and remove the work. In Fig. 4 the bush- 
ing carrier is shown closed with the two 
arms brought up against the central post 
E, where they are clamped by the thumb- 
nut F, which is carried on a swing bolt. 
Upon releasing this nut, the pivoted arms 
are swung open to clear the fixture, as 
in Fig. 5. 

HEADS 


In some cases the car wheels are fitted 
with roller bearings, instead of placing 
the roller bearing in the axle housing. 
In such instances the wheel hub is 
bored out to receive the bearing, and the 
exterior of the hub is threaded for a cap 
similar in form to the one used on the 
axle housing. For turning and threading 


DIE AND HoLLow MILLS 


the hub of the wheel, a hollow mill of 
the form shown at A, Fig. 6, and a die 
head B are emploved. 


ping head G are used. Both of these 
tools carry four inserted cutters, and in 
operation these heads are slipped onto 
the carrying bar H, Fig. 3. 


Toots FOR AXLE-HOUSING CAPs 


The housing cap shown at E, Fig. 6, 
is bored to clear the axle, and counter- 
bored to size for threading by the cutter 
bar H, which carries a flat tool at its 
outer end for finishing the two sizes of 
holes in the cap. The threading of the 
cap is accomplished by the tap J, which 
slips onto the end of the cutter bar H. 
This tap, like the one shown at G, has ad- 
justable chasers, and in cutting them the 
disk J is used. This disk has a hub 
which enters the bore in the tap /, and 
the four chasers are adjusted along the 
inclined seats on which they rest, with 
their ends in contact with the flange on 
the gage J, until expanded to the desired 
size. The gaging disk thus assures uni- 
form adjustment of the four chasers. 
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The chasers in the tap C and in the die 
heads B, C and D, are also adjustable 
to maintain the desired size, and the 
blades in the hollow mill A are as readily 
set to the required diameter. 


MACHINING PIPE FLANGES 


A great many pipe flanges of various 
sizes are faced, bored and threaded in 





om Fic, 8. AN ARBOR PRESS 


this shop. The method of boring and 
chasing the thread is well illustrated ir 
Fig. 7. 

The flange is grasped in the four-jaw 
chuck and a special tool block is mounted 
cn the compound rest of the lathe, the 
rest being set at the required angle for 
boring the flange to the standard taper 
of % in. per foot. The boring tool is 
carried as shown at K, in a short bar at 
the back of the tool block. In the front 
hole of this double block is placed a sec- 
end bar, which carries a chasing tool L. 
This chaser is made to such an angle that 
without readjustment of the compound 
rest the teeth of the chaser will give the 
proper taper of thread in the flange. 

A cross-slide stop is placed at the rear 
of the slide, and a second stop at the 
front. Here two stops are adjusted to 
give the necessary positions of the slide 
for both boring and chasing operations, 
so that it is a simple matter to run the 
Slide back against the stop, bore the 
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taper hole by operating the compound 
rest screw, then bring the slide against 
the front stop and chase thc thread. 
Where the pipe flanges are of such 
small diameter as to make it impractic- 
able to use the two bars for boring and 
chasing, a single bar is employed, which 
carries the chaser at the front while an 
opening in the back of the bar admits 
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the boring cutter. In this way sufficient 
economy in space is effected to make it 
feasible to bore and chase small work 
to advantage. 


A HANpby PREss 


Another convenient appliance in this 
shop is the hydraulic press shown in 
Fig. 8. This is built up of rectangular 
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bars placed between channel sections at 
the top and bottom. A small hydraulic 
jack is supported by a counterweighted 
yoke in contact with the upper beam of 
the press, and hand operation of the jack 
supplies the pressure necessary for forc- 
ing arbors into work, axles into wheels, 
and the many other operations of this 
general character. 
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Several Press Work Operations 


The Driggs-Seabury Ordnance Corp., 
Sharon, Penn., has a very interesting 
pressed-metal department and some of 
the tools used therein are here de- 
scribed. 

One of the large hydraulic presses 
used for making the side members for au- 
tomobile frames is shown in Fig. 1. The 
plate A, which is of the proper develop- 
ment width and length to make the mem- 
ber, is placed on the machine table B, 
which is forced up by hydraulic pressure. 
The forming dies carried on the head C 
produce the desired shape. 

A number of automobile-frame side 
members and crossrail formed in this 
press, are shown in Fig. 2. Some frame- 
member forming punches are shown in 
Fig. 3. From the variety of shapes and 


By Robert Mawson 








Some interesting press work 
operations on automobile frame 
members. 

The method of making a pressed 
steel automobile rear axle hous- 
ing, comprising the blanking, 
shaping and trimming. The man- 
ner of welding the joint and an- 
nealing the ends to be machined. 




















styles an idea can be formed of the differ- 
ent frames made at the factory. 


ASSEMBLING THE FRAMES 


The rig used for assembling the frames 
is shown’in Fig. 4. The two supports A 





Fic. 2. AUTOMOBILE-FRAME MEMBERS AND ForMS 


are carried on the rails B, and can be 
set for any length or width of frame de- 
sired. The member rests in the U- 
shaped piece C and is at a convenient 
height for the operator to perform the 
riveting of the frame sections, The fur- 
nace for heating the rivets is shown at 
D, the riveting being performed with one 
of the air-pressure hammers E. 


FORMING A CROSSRAIL 


The halftone, Fig. 5, shows the plate 
after each of the three operations of mak- 
ing a crossrail for an automobile frame. 
The view A shows the plate after the 
vu:anking operation, B after the first form- 
ing, and C the finished form, when it is 
ready for assembling in the frame. 

The press, Fig. 6, which is operated 
by hydraulic pressure in a manner simi- 
lar to Fig. 1, is used for forming the 
crossrails of the automobile. 

A set of forming punch and dies used 
in making an automobile crossrail, is 
shown in Fig. 7. The punch A is held 
in the holder by means of three studs 
fitting into the holes B, which hold the 
punch securely in position; C and D are 
the inner and outer dies, respectively, 
and are held in the bolster of the press 
head. 


MAKING THE REAR-AXLE HOouwusING 


The rear-axle housing for automobiles, 
Fig. 8, is one of interesting construc- 
tion. It is made of two steel sheets A, 
which are formed to the shape B. This 
is done in one of the large presses in 
one operation. The view C shows the 
part after being trimmed. The construc- 
tion should be noted; the round ends 
running to the gear space with strength- 
ening ribs, make a shape which is well 
suited to resist the torque of the driving 
mechanism 

The press, Fig. 9, is used for trim- 
ming the axle, as shown in C, Fig. 8. 
A set of dies is in position. 

The method of annealing the ends for 
machining to size is shown in Fig. 10. 
In the halftone four aré shown being 
heated at once. The ends are placed in 
the furnace A and the gas flame playing 
upon them anneals the round ends. This 
process is necessary that the axles can be 
machined along the circular portion to re- 
ceive the brake mechanism and ball 
bearings. 
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Fic. 4. FixTURE FOR ASSEMBLING FRAMES 














Fic. 5. FoRMING A CROSSRAIL 


Fic. 7. ForMiING Digs FoR CROSSRAIL 














Fic. 6. PRESS FOR CROSSRAIL 


The operation of flame welding the 
joint of the axle housing is shown in 
Fig. 11. The housing is held in the cradle 
fixture with the round portions in the 
supports A. With this arrangement the 
operator can conveniently turn the part 
around to any desired position. It is 
welded along the seams B, producing an 
oiltight joint. After welding, an opening 
is cut to receive the differential carrier 
and train of gears, and the ends are 
turned, threaded and bored. 





Finding Diameters of Circular 
Forming Tools 
By C. A. MILLER 


In making circular forming tools, the 
turning of the diameters of the different 
steps to produce correctly the required 
diameter of the piece in the screw ma- 
chine, is accomplished in different ways. 
One method is by use of the micrometer 
stop, setting the lathe tool below or above 








. 8. STAGES OF REAR-AXLE HOUSING 
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Fic. 9. THE AXLE-HOUSING TRIMMING PRESS 





Fic. 10. ANNEALING THE AXLE ENDS 





Fic. 11. WELDING THE JOINT 
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center the distance the forming tool is to 
be used, when in operation, and feeding 
in for each step the number - of 
thousandths of an inch difference be- 
tween the different steps of the piece to be 
produced. Another method is to make 
a master tool and finish-turn above or 





Base Line Radius Base Line Radius 
No. 00 No. 00 

0.930 0.93836 0.834 0.84332 
0.929 0.93737 0.833 0.84233 
0.928 0.93638 0.832 0.84134 
0.927 0.93539 0.831 0.84035 
0.926 0.93440 0.830 0. 83936 
0.925 0.93341 0.829 0. 83837 
0.924 0.93242 0.828 0. 83738 
0.923 0.93143 0.827 0. 83639 
0.922 0.93043 0.826 0. 83540 
0.921 0.92944 0.825 0.83442 
0.920 0.92845 0.824 0.83343 
0.919 0.92746 0.823 0.83244 
0.918 0.92647 0.822 0.83145 
0.917 0.92548 0.821 0, 83046 
0.916 0.92449 0.820 0.82047 
0.915 0.92350 0.819 0. 82848 
0.914 0.92251 0.818 

0.913 0.92152 0.817 

0.912 0.92053 0.816 

0.911 0.91954 0.815 

0.910 0.91855 0.814 

0.909 0.91755 0.813 

0.908 0.91656 0.812 

0.907 0.91557 0.811 

0.906 0.91458 0.810 

0.905 0.91359 0.809 

0.904 0.91260 0.808 

0.903 0.91161 0.807 

0.902 0.91062 0. 806 

0.901 0.90963 0.805 

0.900 0. 90864 0. 804 

0.899 0.90765 0.803 

0.898 0.90666 0.802 

0.897 0.90567 0.801 0.81069 
0.896 0.90468 0.800 0. 80971 
0.895 0.90369 0.799 0. 80872 
0.894 0.90270 0.798 0.80773 
0.893 0.90171 0.797 0. 80674 
0.892 0.90072 0.796 0. 80576 
0.891 0.89973 0.795 0. 80477 
0.890 0. 89874 0.794 0. 80378 
0.889 0.89774 0.793 0. 80279 
0.888 0. 89675 0.792 0. 80180 
0. 887 0.89576 0.791 0. 80082 
0. 886 0.89477 0.790 0.79983 
0. 885 0.89378 0.789 0. 79884 
0. 884 0.89279 0.788 0.79785 
0.883 0.89180 0.787 0.79686 
0.882 0.89081 0.786 0.79588 
0.881 0. 88982 0.785 0.79489 
0. 880 0. 88883 0.784 0.79390 
0.879 0. 88784 0.783 0.79291 
0.878 0. 88685 0.782 0.79193 
0.877 0. 88586 0.781 0.79094 
0.876 0. 88487 0.780 0.78995 
0.875 0. 88388 0.779 0.77896 
0.874 0. 88289 0.778 0.78798 
0.873 0.88190 0.777 0.78699 
0.872 0.88091 0.776 0.78600 
0.871 0.87992 0.775 0. 78502 
0.870 0.87893 0.774 0.78403 
0.869 0.87794 0.773 0.78304 
0. 868 0.87695 0.772 0.78205 
0. 867 0.87596 0.771 0.78107 
0. 866 0.87497 0.770 0. 78008 
0.865 0.87398 0.769 0.77909 
0. 864 0. 87300 0.768 0.77811 
0.863 0.87201 0.767 0.77712 
0.862 0.87102 0.766 0.77613 
0.861 0.87003 0.765 0.77515 
0.860 0. 86904 0.764 0.77416 
0.859 0. 86805 0.763 0.77317 
0.858 0. 86706 0.762 0.77218 
0. 857 0. 86607 0.761 0.77120 
0.856 0.86508 0.760 0.77021 
0.855 0.86409 0.759 0.76922 
0.854 0.86310 0.758 0. 76823 
0.853 0.86211 0.757 0.76725 
0.852 0.86112 0.756 0. 76626 
0.851 0.86013 0.755 0.76528 
0.850 0.85914 0.754 0.76429 
0.849 0.85815 0.753 0. 76330 
0.848 0.85716 0.752 0. 76232 
0.847 0.85617 0.751 0.76133 
0.846 0.85518 0.750 0. 76035 
0.845 0.85420 0.749 0. 75936 
0.844 0.85321 0.748 0. 75837 
0.843 0.85222 0.747 0.75739 
0.842 0.85123 0.746 0.75640 
0.841 0.85024 0.745 0.75541 
0.840 0.84925 0.744 0.75443 
0 £39 0 84826 0.743 0.75344 
0.838 0.84727 0.742 0.75246 
0.837 0.84628 0.741 0.75147 
0.836 0.84529 0.740 0.75048 
0.835 0.84430 


TABLE 1 FOR FINDING DIAMETERS OF 
CIRCULAR FORMING TOOLS FOR 
BROWN & SHARPE NO. 00 
AUTOMATIC SCREW 
MACHINE 
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Base Line 
No. 0 


.109 
. 108 
.107 
. 106 
.105 
. 104 
. 103 
102 
.101 
. 100 
099 
.098 
.097 
096 
095 


1.0904 


.093 
092 
091 
.090 
.089 
.088 
.087 
086 
085 
084 
083 
.082 
.081 
.080 
.079 

078 
077 
.076 


999 
998 
997 
996 


TABLE 2 





—_— 


FOR 


1 
1 
1 
1 
1 
1 
1 
1 
1 
e 
l 
l 
1 
1 
1 
1 
1 
1 


Radius 


1.12474 
1.12375 
1.12277 
1.12178 
1.12079 
1.11981 
1.11882 
1.11784 
1.11685 
1.11586 
1.11488 
1.11389 
1.11291 
1.11192 
1.11094 
3. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


10995 


. 10896 
. 10798 
. 10699 
10601 
. 10502 
. 10404 
. 10305 
. 10207 
. 10108 
.00009 
.09911 
09813 


09714 
09616 
09517 
09418 
09319 
09221 


.09123 


08138 
08039 
07941 
07842 


.07744 
07646 
.07547 
.07448 
.07350 
.07252 
.07153 
.07055 
.06956 
.06857 
.06759 
06661 
06563 
06464 


06366 
06267 
06169 


.06070 


05972 


05874 
05775 
.05677 
.05578 
05480 
05381 


05283 
05185 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 05086 
1.04988 
1.04889 
1.04791 
1.04693 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


04594 


.04496 
.04398 


04299 


.04200 
.04102 


04004 
03906 
03807 
03709 
O3611 
03512 
03414 


.03316 
.03217 
.03119 
.03021 
.02922 
02824 


02726 
02627 
02529 


02431 


. 02332 


02234 
02136 
02038 
01939 
O1LS841 


.01743 
01644 


01546 
01448 
01349 





964 
963 
962 
961 
960 
959 
958 
957 
956 
955 
954 
953 
952 
951 

950 
949 
948 
947 
946 
945 
944 

943 
942 


941 


940 
939 
938 
937 
936 
935 


. 934 
. 933 
. 932 
.931 


930 
929 
928 
927 
926 
925 


.924 


923 
922 
921 


. 920 


919 
918 


.917 
916 
915 


914 
913 
912 


911 


910 
909 
908 
907 


. 906 


905 
904 
903 


902 
.901 


900 


. 899 


89S 
897 
896 
895 
894 
893 
892 
891 
890 
889 
888 
887 
S86 


885 


884 


. 883 


882 


Saas 
ooo 


aa5 
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.01251 
.01153 
.01055 
.00957 
.00858 
.00760 


00662 
00563 


.00465 


00367 
00269 
00170 
00072 
99974 
99875 
99777 


. 99679 
.99581 


99483 


. 99384 
. 99286 
. 99188 
. 99090 
. 98991 
. 98893 


98795 


. 98697 
. 98599 


98501 


.98402 
. 98304 
. 98206 


98108 


. 98010 
.97912 


97813 


97715 
.97617 


97519 


97421 
.97323 
.97225 
.97127 


97028 


. 96930 
. 96832 
. 96734 
. 96636 


96538 
96440 


. 96342 


96244 
96146 
96047 
95949 
95851 


. 95753 


95655 
95557 
95459 
95361 
95263 
95165 


. 95067 
. 94969 
. 94871 
.94773 
.94675 


94577 


.94479 
.94381 
. 94283 
.94185 


94087 


. 93989 


93891 
93793 
93695 
93597 
93499 


.93401 


93303 
93205 
93107 
93009 


92911 


92813 


.92715 


.92617 


92519 


92421 


. 92324 
. 92226 


92128 


. 92030 


91932 
91834 
91732 


. 91638 


91540 


.91442 
.91345 
.91247 


91149 


.91051 


90953 


90855 


90757 
90660 
90562 
90464 


. 90366 


90268 


.90170 


. BROWN & SHARPE NO. 0 
AUTOMATIC SCREW MACHINE 
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1 
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1 
1 
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1 
1 
1 
1 
1 
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1. 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
1 
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"18859 


18761 


. 18663 


18566 


. 18468 
. 18370 
. 18272 
18175 
. 18077 


17979 


. 17881 
. 17784 


17686 
17588 


. 17491 
. 17393 
. 17295 
.17197 
. 17100 
. 17002 
. 16904 
. 16807 
. 16709 
. 16612 
. 16514 


: FOR BROWN 
AUTOMATIC SCREW MACHINE 





Base Line 
No, 2 


.137 
. 136 
. 135 
.134 
. 133 
. 132 
-131 
- 130 
.129 
. 128 
.127 
. 126 
.125 
.124 
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. 16416 


. 12513 
.12415 
. 12318 
. 12220 
. 12123 
. 12025 
. 11928 
. 11830 
. 11733 
. 11635 
. 11538 
. 11440 
. 11343 
. 11246 
.11148 
.11051 
. 10953 
. 10856 
. 10758 
. 10661 
. 10563 
. 10466 
. 10369 
. 10271 
.10174 
. 10076 
.09979 
. 09882 
.09784 
.09687 


09590 


.09492 
.09395 
.09298 
.09200 
.09103 
.09006 
.08908 
.08811 
.08714 
.08616 
.08519 
.08422 
. 08324 


08227 


.08130 
. 08032 
.07935 
.07838 
.07741 


07643 
07546 
07449 


.07352 


07254 
07157 
07060 
06963 
06865 


.06768 


06671 
06574 
06477 
06379 


. 06282 


06185 
06088 


.05991 
.05893 
.05796 


05699 


.05602 
.05505 
F 


& SHARPE 
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1 
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1 
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1 
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1 
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.479 
.478 
477 
476 
475 
.474 
.473 
.472 
.471 
.470 
.469 
.468 
.467 


. 368 
. 367 
. 366 


TABLE 3. 
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49998 
49899 
49801 
49702 
49604 


. 49505 
. 49406 
. 49308 
. 49209 


49110 
49012 


.48913 


48815 


. 48716 
- 48618 
. 48519 
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FOR BROWN & SHARPE NO. 2 
AUTOMATIC SCREW MACHINE 


Radius 


. 38770 
. 38672 
. 38574 
. 38475 
. 38377 

38279 


.38181 
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below center the distance the finished cir- 
cular forming tool is to be when in op- 
eration in the screw machine. 

These methods are good; but many 
times it is desirable to check the fin- 
ished tool or finish a tool by grinding. 
It may also be advantageous to know 
the exact digmeter a tool should be turned 
while making it, in order that calipering 
may be more convenient and certain. In 
cases of this kind the following tables 
will greatly facilitate matters, particu- 
larly when making circular forming tools 
for Brown & Sharpe automatic screw 
machines: 

Suppose, for example, we have a piece 
to make like Fig. 1. This would be made 
on the No. 2 Brown & Sharpe automatic 


Base Line Radius Base Line Radius 
No. 0 No. 0 
0.881 0.90073 0.869 0. 88899 
0.880 0.89975 0. 868 0. 882 
0.879 0.89877 0.867 0. 88704 
0.878 0.89779 0. 866 0. 88607 
0.877 0. 89681 0.865 0. 88508 
0.876 0. 89584 0. 864 0.88411 
0.875 0.89486 0.863 0.88313 
0.874 0. 89388 0.862 0. 88216 
0.873 0. 89290 0.861 0.88118 
0.872 0.89193 0.860 0. 88020 
0.871 0.89095 0.859 0.87922 
0.870 0.88997 
TABLE 2. FOR BROWN & SHARPE NO.0 


AUTOMATIC SCREW MACHINE 


AMERICAN MACHINIST 
form the 0.750-in. diameter on the piece 
Fig. |. ' 
Considering the largest diameter of 
the piece and taking the height of the 
second step above the first diameter, we 


OS — 9.2 0966 tn. end Gud- 


have wr a = 
tracting from 1.479 = 1.135 for the base 
line, which, in Table 3, corresponds to a 


Base Line Radius Base Line Radius 
No. 2 No. 2 
1.023 1.05310 0.996 1.02690 
1.022 1.05213 0.995 1.02593 
1.021 1.05116 0.994 1.02496 
1.020 1.05019 0.993 1.02399 
1.019 1.04922 0.992 1.02302 
1.018 1.04825 0.991 1.02205 
1.017 1.04728 0.990 1.02108 
1.016 1.04631 0.989 1.02011 
1.015 1.04533 0.988 1.01914 
1.014 1.04436 0.987 1.01817 
1.013 1.04339 0.986 1.01720 
1.012 1.04242 0.985 1.01623 
1.011 1.04145 0.984 1.01526 
1.010 1.04048 0.983 1.01429 
1.009 1.03951 0.982 1.01332 
1.008 1.03854 0.981 1.01235 
1.007 1.03757 0.980 1.01139 
1.006 1.03660 0.979 1.01042 
1.005 1.03563 0.978 1.00045 
1.004 1.03466 0.977 1.00848 
1.003 1.03369 0.976 1.00751 
1.002 1.03273 0.975 1.00654 
1.001 1.03175 0.974 1.00557 
1.000 1.03078 0.973 1.00460 
0.999 1.02981 0.972 1.00363 
0.998 1.02884 0.971 1.00267 
0.997 1.02787 0.970 1.00170 
TABLE 3. FOR BROWN & SHARPE NO. 2 


AUTOMATIC SCREW MACHINE 








| 





Approx 
Machine No. Jiam. 

B. & 8. Auto. Screw Mach. 2 - 
B. & S. Auto. Screw Mach. 0 24” 
B. & S. Auto. Screw Mach.| 00 14” 








screw machine. The largest diameter of 
the circular forming tool would produce 
the smallest diameter of the piece, which 
is 0.250 in. The difference between this 
0.250-in. diameter and the step of the 
0.750-in. diameter is (750 — 0.250 in.) 
+ 2 = 0.250 in. 

The largest diameter of the circular 
forming tool for the No. 2 machine is 
3 in., which corresponds to a radius of 
1.49998 in. with a base line of 1.479 in. 
for the triangle completed by the perpen- 
dicular joining the cutting line of the 
tool with the parallel line passing through 
the center of the tool. 
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Fic. 1. THe Piece To BE MADE 
ing 0.250 in. from 1.479 in. we have 1.229 
in., which, in Table 3, corresponds to 
a radius of 1.25417 in., and multiplying 
by two gives a diameter of 2.50834 in., 
The hypothenuse of the triangle is 
formed by the radius joining the inter- 
section of the base line and the circum- 
ference of the tool as in Fig. 2. Subtract- 
to which to turn the cutter to correctly, 


TABLE 4. DIMENSIONS OF CUTTERS 





Max. Max Distance Above 

Radius | Base Line | or Below Center 
1.49998” | 1.479” 0.250” 
1.12474” } 1.109” 0.1875” 
093836” | 0.930” 0.125” 





radius of 1.16221. Multiplying by 2 
gives a diameter of 3.244 to turn the 
cutter to in order to produce the 0.938- 
in. diameter on the work. Tables 1, 2 and 
3 are for cutters of the dimensions given 
in Table 4. 

These tables are figured in steps of 
0.001 in. for the capacity of the ma- 
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Fic, 2. FINDING S!zeE OF TOOL 


chines. A difference of a fractional 
part of a thousandth can be added to the 
radius if the step is a part of a thousandth 
over the base-line figures, which are given 
in even thousandths. For illustration: 
Say the base-line figure is 1.4765 in. In 
the table 1.476 in. corresponds to a radius 
of 1.49702; just add 0.0005 in. to 1.49702 
and the radius will be practically correct. 
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Improved Milling Cutters 
with Nicked Teeth 


By E. J. JAMES 


The nicking is obtained by drilling 
small holes approximately radially and 
with their centers or axes back of the 
cutting edges, so that cutting clearance is 
given to the nicks, as shown in Fig. 1. 
The holes may be drilled the entire depth 
of the tooth or further. into the body of 














Am me | 


THE CUTTER 


7 





Fic. 1. 





Fic. 2. MeTHOD OF DRILLING O1. HoLes 


the cutter, so that the nicking will re- 
main until the teeth are ground away, 
when the cutter may be remilled without 
renicking. 

Where the cutters are used with a ma- 
chine having an internal system of |ubri- 
cation, the nicking holes may be extended 
to meet the central chamber of the cut- 
ter and so utilized to conduct the lubri- 
cant from the arbor to the cutting edges 
of the cutter, as shown in Fig. 2. Any 
form of staggering may be fellcewed, that 
is, nicking grooves in the same plane may 
be separated by one ur more teeth not 
nicked, 

In the old form of nicking, the grooves 
extend entirely through the teeth, forming 
short channels transverse to the main 
grooves of the cutter, and considerably 
weakening the teeth where the nicking 
extends to any depth; in addition, metal 
is removed which could be well utilized 
to conduct, from the edges of the nicks, 
the heat generated by the operation of the 
cutter. 

In making the cutters, the blanks are 
first spaced and drilled and the grooves 
of the cutters are afterward milled to 
intersect the holes properly. 
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Charts for Hoisting Hooks 


The design of hoisting hooks and es- 
pecially the checking of the proper ca- 
pacity of a hook of given dimensions in- 
volves a vast and tedious amount of 
mathematical calculations, or in many 
cases where no exact analytical treat- 
ment is possible on dccount of an irregu- 
lar shape of the important hook section, 
a lengthy and necessarily inaccurate 
graphical solution is resorted to. 

The method of calculation is greatly 
reduced in the design of new hooks, if 
a standard shape of the section is de- 
cided upon; the various dimensions are 
then all in a certain ratio to one and 
the same dimension, which can be se- 
lected according to the proposed capac- 
ity of the hook. This basic dimension is 
usually the radius of the inside of the 
hook, or A in the hook diagram on the 
chart. 

In checking the capacity of hooks al- 
ready made, usually no such standard 
section is met with, however, the user is 
left to his own resources, that is in most 
cases guessing, if not familiar with the 
mathematical or graphical treatment of 
the problem. As already mentioned, the 
correct theory to be employed, namely 
the theory of curved bars, is far too com- 
plex for the average user of hooks, and 
even in cases, where one is familiar with 
it, the time involved in employing it is a 
serious obstacle to its general use. 

Other methods than the analytical and 
graphical, namely the method of direct 
test without exceeding the elastic limit 
of the material, have been employed; 
but the apparatus used is not available 
in commercial form, and more adapted to 
the scientific investigator than to the 
average practical man. 


CHART TO CALCULATE AND CHECK 
CAPACITY 


In order to meet the requirements for 
an easy and reliable method of cal- 
culation I have plotted the accompanying 
chart for the design and checking the 
capacity of hoisting hooks. It is based 
upon the fundamental theory of curved 
bars as laid down by Prof. Bach. An 
outline of Bach’s theory may be found in 
“Church Mechanics,” 1908 edition. In 
developing the formulas for the chart, 
no previous fixed relations connect the 
various dimensions of the important hook 
section, so that the chart can be gen- 
erally employed. 

There is only one restriction, namely, 
that the basic figure employed is a 
trapezoid. Now, most hook sections, es- 
pecially those of large hooks, can be 
transformed into a trapezoid without any 
serious error. As already mentioned, even 
the graphical method, which is the only 
one that could be employed in checking 
the capacity of old hooks, is naturally 





By Axel K. Pedersen 





" 


—————__— 


A number of designing oitia 
have been published in these 
columns which give, without 
laborious calculations, the di- 
mensions of hoisting hooks of 
trapezoidal cross-section. The 
charts herewith provide an easily 
used means for checking the 
capacity of a hook from its di- 
mensions. They can also be used 
for designing. 




















inaccurate. If considered necessary, 
however, a refinement can be made, as 
shown in Fig. 1, which will greatly re- 


duce the percentage of error. 

The figure shows in full lines the 
actual shape of the important hook sec- 
tion, which then’ is transformed into the 
trapezoid shown in dotted lines. Only 


a very small reduction of the actual . 


dimension H, is required, it being suffi- 
cient that the area a,+ a, is approxi- 
mately equal to the area a;, this being 
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Fic. 1. TRANSFORMATION OF ACTUAL SEC- 
TION INTO TRAPEZOID 


done by the eye of the observer with- 
out any refined measurement. The re- 
duced dimension H and the increased di- 
mension B are then used in the calcula- 
tion. In designing new hooks, the theo- 
retical dimension H is increased to H, 
and B decreased to B;. In calculating, 
the selected, or actual inner radius of 
hook, may be used without regard to 
the change of H. 


APPLICATION IN THE DESIGN OF 
HoIsTING Hooks 


The proposed capacity of the hook P 
in pounds, being given, we select the 
radius of the inside of the hook, Chart 
1, A in inches. On the chart a table 
gives the practice of Pawling & 
Harnischfeger Co. for this dimension. 
From these data and the allowable max- 
imum tensile stress, s in pounds per 
square inch, we can proceed in the fol- 
lowing two ways in determining the di- 





mensions of the important hook-section, 
MM. 

(1) Calculate the dimension B in 
inches from 


2 
B = 0.0225 Y P (1) 


To facilitate this calculation, curve No. 
1 Chart 2 was plotted, giving the values 
of B for different loads P. As the di- 
mension D,, the shank of the hook, usu- 
ally is calculated from 

D, = 0.0225 Vy P 
which is identical with formula 1, we 
shall, after transformation, have the 
final dimension B, smaller than D,, which 
is consideréd good practice, resulting in 
easy manufacture. Then select the ratio 
x —9H — A from which then 

H=2z.A (2) 

Suitable to most cases is x = 2 to 3. 
Calculating the factor C from 


C=B.H.s (3) 


we use Chart 1 as follows: Locating C 
on its scale we trace parallel to the ratio 
z-scale to the curve giving the proper 
ratio x, thence horizontally to the left 
te the z-scale and read the value z. Then 
=z.B (4) 

The larger the ratio x is selected the 
smaller we will get 6, which is prefer- 
able as it tends to keep the weight of the 
hook reasonably low. 

(2) The second method which can be 
employed, is the following: 

Select as before the ratio x which then 
gives 

H=z:.A 


Then, calculate the ratio z from 


ae ae 
| +x 
this relation between z and x usually 
resulting in good proportions of the hook- 
section. It may, however, be especially 
noted, that the chart can be used for any 
value of z; in other words, that it is 
not based upon any fixed relation be- 
tween z and x. Now, locate this value of 
z on the z-scale, trace horizontally to the 
right to the proper curve for the value of 
x, thence vertically down tothe C-scale 
and read the factor C, then 





(5) 


PrP 
on Soe 
fos -e (6) 
and 
b=2.B (7) 


For determining the general dimensions 
of the hook, the following relations may 
serve as a guide: 


D, = 0.0225 )/P as already stated. D. 
= 0.875D,, W-—1.5A, h=0.75H to 
0.90H, L: = 2.3A to 2.64, L, = 4.3A to 
4.5A. 

The calculation of B according to the 
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as nearly as possible a uniform thick- 
ness of metal. 

For the rough-turning, the cylinder is 
fixed on a mandrel. The finish-turning 
is done when the cylinder is on its own 
shaft. A round-nose tool is used for 
roughing. Long cylinders require two 
roughing cuts, as the variation in shell 
thickness of the casting due to foundry 
conditions results in heavier cut on one 
side in the first cut, and consequent var- 
iation in pressure on the work, which 
springs the cylinder and thus makes the 
shape inaccurate For finish-turning, a 
square-nose tool with stepped cutting 
edge is used This is shaped with 
three steps, taking off three consecutive 
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cylinder shaft. On the floor are boxes 
cf sawdust to catch the oil drips. 

When a cylinder rests in the bearings 
of this rig, it is entirely free as to lateral 
motion, and also has considerable free- 
dom in the vertical direction. Thus it is 
able to rotate on its gravity axis with 
very little restraint. 

A cylinder out of balance has its grav- 
ity axis off the geometric axis. Static 
balancing is sufficient to bring the center 
of gravity into the geometric axis, or 
nearly so. But it does not insure that 
the gravity axis or axis of rotation coin- 
cides with the center line of the shaft. 


Equal and opposite eccentricities at the 


two ends may exist. 
Aside from this, however, the center of 
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shifter over, keeping his other hand on 
the far end of the cylinder shaft to 
gage the amount of unsteadiness. Fig. 5 
shows this and also the grinder behind. 
The lifting hooks for handling to the 
grinder are swung above the cylinder. 
If the cylinder happens to be much out of 
balance, the unsteadiness might be 
enough, at full speed, to make it jump 
out of its bearings. By shifting the belt 
only a small amount on the tight pul- 
ley (the joints of the shifter being kept 
stiff enough to hold the belt), the speed 
can be kept as low as necessary. This 
action is facilitated by the fact that the 
more unsteady the rotation is, the more 
power it absorbs, and, therefore, the more 
it tends to slip the belt. 


| 
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Squation (1) is, of course, not neces- 
sary, however for the reason above 
stated, the method gives very practical 
results. In calculating the dimension B 
or D, from formula (1) or determining 
it from curve 1, the nearest size of com- 
mercial available iron should be used, if 
the hook is to be forged from round bar 
iron. 

The material for a new hook should 
preferably be a high-grade of iron rather 
than steel on account of the easier de- 
tection of defects due to wrong heat- 
treatment. The defects in a steel hook 
are invisible and, therefore, the proper- 
ties of the material for the steel hook are 

‘ practically unknown after heat-treat- 
ment. 

Furthermore, most steel hooks, if over- 
loaded, break without warning, giving no 
slow visible deflection as is the case with 
iron hooks, which open up gradually be- 
fore ultimately breaking. Proper anneal- 
ing is the only treatment which hooks 
should from time to time be subjected 
to, as it tends to decrystallize the ma- 
terial. 

For hooks made from a high grade of 
iron and properly heat-treated, a maxi- 
mum tensile stress of 17,000 Ib. per sq.in. 
may safely be alowed. 


APPLICATION IN CHECKING THE CAPACITY 
OF Hooks ALREADY MADE 


Measure the dimensions A, H, B and 
b, using the transformed section as al- 
ready explained, Fig. 1. Then, calculate 
the ratios x => H+A and z=—b+B. 
Locate z on the z-scale of the chart, 
trace horizontally to the right to the 
curve giving the proper ratio x, thence 
vertically down to the C-scale and read 
the factor C, then 


B.H * (8) 


P= - 


if the capacity of the hook for a givea 
maximum unit stress is required, and 
P.C 

B.H (9) 
if the unit stress at a given load must be 
determined. Of course, the properties of 
the material from which the hook was 
made being unknown, the allowable max- 
imum stress should be selected rather 
conservatively, an average value of 15,- 
000 Ib. per sq.in. insuring reasonable 
safety. 


§ = 


SUMMARY 


It will be observed from the discussion 
that the dimensioning of a new hook or 
the checking of the capacity of hooks 
already made is based upon the funda- 
mental formula 

me Fe" 
°=8B.H 


in which C is a factor, which can be de- 
termined from the chart, when the ratios 


ome d me 
=o c=S 
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are either selected (as in the case of new 
hooks) or given. Good proportions of 
the hook section are generally obtained 
if x = 2 to 3 and z = 0.2 to 0.3. 

The folowing relation exists between 
C, x and z 








The chart was plotted from these form- 
ulas. 

In concluding, it may be noted that the 
chart gives solutions for all trapezoidal 
sections for values of z— 0.0, that is 
a triangle, up to z = 1.0, that is a rect- 
angular section. In this connection it 
may also be stated that the compression 
stress at the back of the hook at the di- 
mension b in no case will exceed allow- 
able limits, even for a triangular section. 
In other words, the hook will fail only if 
too high tension stresses are allowed. 


EXAMPLES OF CALCULATION 


The Design of a New Hook—Design 2 
hoisting hook of 50-tons capacity, when 
the radius of the inside of the hook 
A= 5 in., and the maximum allowable 
tensile stress S = 17,000 lb. per square 
inch. 

According to the first method of calcu- 
lating we would have from (1) 





B = 0.0225 y 100,000 = 7.115 in. 
Say B=7 in., which also could have 
been determined from curve 1. Selecting 
x = 2.2 we get from (2) 

H=-22 x5=—11 in. 
Then from (3) 
17,000 __ ; 

Cat xt x 100,000 13.09 in. 


Now using Chart 1, we obtain z = 0.25. 
Hence from (4) 

b = 0.25 x 7 = 1.75 in. 
Using the second method, we would for 
x=22 have H-—=2zA=—22x5=11 
in.; then from (5) 


1 . 
s= Ta oo 0.31 an. 
Hence from Chart 1 C = 12.7; and then 
from (6) 
12.7 
11 


_ 100,000 


B 17,000 6.788 in 


x 
and from (7) 
b = 0.31 x 6.788 = 2.104 in. 
Thus, the two methods do not give 
identical proportions of the hook sec- 
tion. Whichever is to be preferred de- 
pends entirely upon the individual judg- 
ment of the designer, the aim being to 
combine strength with lightness and 
good appearance. 





Vol. 37, No. 26 


Checking the Capacity of a Hook Al- 
ready made—tThe capacity of a hook is 
to be checked for the following given 
data: H, = 3.125 in., B, = 1.75 in., b = 
0.5 in. and A = 1.25 in. which are the di- 
mensions of the important hook section. 
After transformation into a trapezoid, we 
measure H = 3 in. and B = 2 in., hence 


oe 
= "ia 
2+2 2 ) 
1 '+T23'3 
‘e. 303 log. Ee ee”), ee 
=) | 2.303 tas x z);—1 
li+2 3 
and 
b O05 
2=5=>—= 0.2 
B= > — Oe 


Then using the chart we find C = 12.925, 
and allowing a stress of s = 16,000 Ib. 
per sq.in. we get from (8) 
ae 2s 
Pam gem « 8 Te 
If this same hook were to be used as a 
4-ton hook or for P = 8000 Ib., we would 
have the stress from (9) 
_P.C__ 8000 * 12.925 __ 
at ie > se — 
per sq.in. 


16,000 = 7427 lb. 





s 17,233 Lb. 


a stress which only might be allowed if 
the material from which the hook was 
made is of the very best quality. 





A Screw Machine Tap 
By A. JACOBSON 


The engraving shows an 8-32 tap which 
I have used to tap cold-rolled steel on 
automatic screw machines. The results 
have been satisfactory. 

Screw-machine operators wil{ find this 
kind of a tap very good in tapping core 
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SCREW-MACHINE TAP 


irons for electrical work. I have often 
tapped as many as 6000 holes, which 
were drilled 3% in. deep with a No. 29 
drill, and tapped 4% in, deep, with one 
tap. 





To remove enamel from almost any 
metal, according to Revue Produits 
Chimiques, it is necessary only to heat 
the enameled object in a furnace or 
muffle to a red heat and cover the surface 
with powdered potassium cyanide. After 
cooling, the enamel will be soluble in 
water. 

















December 26, 1912 


AMERICAN MACHINIST 


1061 


Method of Balancing Sander Cylinders 


The sandpaper cylinders of the sander, 
or wood polisher, run at a speed of 1320 
r.p.m., which amounts to a peripheral 
epeed of four-fifths mile per minute. 
They must run smoothly, without a trace 
of vibration, if the machine is to produce 
smooth, satisfactory work. The cylinders 
are, therefore, balanced while running at 
speed, by a trial-and-correction method. 
The precedure, while similar to that ap- 
plied in a few other cases where heavy 
high-speed parts have to be balanced, is 
carried out in a simple and effective man- 
ner. 

These cylinders are hollow cast-iron 
shells, 11 in. in diameter by 36 to 84 in. 
long, with transverse interior webs spaced 
8 to 9 in. apart and cast integral with the 
shell. There is a slot lengthwise of the 
cylinder and alongside of this slot the 
segment of the shell with attached por- 
tions of the webs is a separate piece, 


Straight when Stationar, 






By F. E. Schmidt 


A practical method of balanc- 


ing cast-iron sanding machine 
cylinders. 

The apparatus used to detect 
lack of balance and locate the 
light side. How counterweights 

- are applied. 

Distortion of cylinder due to 
centrifugal force and the final 
grinding of the cylinder at a 
speed to insure accuracy at the 
high operating speed. 























seated on a plane face and fastened by 
round-head machine screws in counter- 
bored holes. 

The interior of the cylinder contains a 
rather complex mechanism for fastening 


..-~ Swelled when Running 








Paranda eda o 


After Lathe Turning 
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(High Speed) 
Fic. 1. DEFLECTION OF CYLINDER SURFACE 





Fic. 2. CYLINDER IN BALANCING RIG—GRINDER IN Fic, 3. OPEN BEARING OF 


BACKGROUND 


HANGER 





the sandpaper and the cushioning cover 
(canvas or felt); this comprises an arm, 
swinging on the shaft, cams, springs, two 
pivoted grippers, etc. Thus, the com- 
pleted cylinder is a very unsymmetrical 
built-up structure. It weighs 400 to 1200 
lb., according to length, averaging about 
150 Ib. per foot of length. It contains 
from 150 to 300 separate pieces, de- 
pending on its size. 


PRELIMINARY BALANCING 


A symmetrical rotating piece, machined 
all over (or made of symmetrical parts, 
each of which is machined), will, when 
assembled, be in fairly good balance; 
final balancing is necessary only to elim- 
inate the minor vibration and eccentricity. 
But the case is different with a built-up 
rotating member like the sander cylinder, 
made largely of rough castings. It can- 
not be run in fixed bearings in its orig- 
inal state. 

Preliminary balancing of two kinds 
is used: Ordinary static balancing on 
Straight-edges, and running balancing. 
The latter would be the final balancing, 
except for the necessity of finishing the 
cylinders while running at speed. Fig. 1 
illustrates the reason for this finishing 
operation, 

The upper half A represents a partial 
longitudinal section of the cylinder when 
simply turned; the cylinder at rest is cyl- 
indrical, but when rotating at high speed 
the shell between the webs is thrown out 
by centrifugal action, and the surface is, 
therefore, no longer cylindrical. By 
grinding the surface while running at 
full speed, “the swelled-out parts of the 
surface are removed and the cylinder is 
true. However, it is not true when sta- 
tionary, as illustrated at B. 

This grinding disturbs the balance 
slightly (no doubt chiefly because the slot 
in the cylinder shell makes the centrifu- 
gal distortion somewhat irregular). It is, 
therefore, necessary to balance after 
grinding. But accurate work in grinding 
is possible only if the cylinder is in 
fairly perfect balance, which means that 
the speed balancing must be done before 
grinding as well as afterward. Static 
balancing (on beveled straight-edges) is 
not sufficient to make the cylinder run 
smoothly in the grinder. 


ASSEMBLY AND PREPARATION OF CYLINDER 


The cylinder is rough-turned, then as- 
sembled, and finally smooth-turned, be- 
fore it goes to the balancing and grind- 
ing operations. Preparatory to the rough- 
turning, the shaft hole is bored to size 
and the ends of the shell and hubs faced 
off. In setting the cylinder for boring, 
it is chucked by the inside of the shell, 
so that the subsequent turning will leave 
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\ 
as nearly as possible a uniform thick- 
ness of metal, 

For the rough-turning, the cylinder is 
fixed on a mandrel. The finish-turning 
is done when the cylinder is on its own 
shaft. A round-nose tool is used for 
roughing. Long cylinders require two 
roughing cuts, as the variation in shell 
thickness of the casting due to foundry 
conditions results in heavier cut on one 
side in the first cut, and consequent var- 
iation in pressure on the work, which 
springs the cylinder and thus makes the 
shape inaccurate. For finish-turning, a 
square-nose tool with stepped cutting 
edge is used. This is shaped with 
three steps, taking off three consecutive 
chips. 


Fic. 4. CYLINDER AT SPEED—CHALK-MARKING RIGHT-HAND END 


BALANCING AND GRINDING 


Balancing is done by driving lead 
weights into dovetail recesses inside the 
shell at either end. The proper location 
of the weights is determined by the bal- 
ancing rig. This is a simple arrange- 
ment, mounted in front of the grinder. 
The completed cylinder, after finish- 
turning, is placed in the balancing rig, 
and when a nearly perfect balance has 
been obtained, is transferred to the 
grinder. One or several grinder cuts are 
taken, as may be necessary, and then the 
cylinder goes back for final balancing. 

The balancing rig, Fig. 2, consists of 
two open bearings formed in the ends of 
hanger bars suspended loosely from a 
beam overhead. Each bearing is inte- 
gral with its hanger as in Fig. 3, being 
formed by casting a babbitt seat in the 
bent-up end of the flat hanger bar. The 
upper end of the bar is bent over at 180 
deg., to slip over a flat bar set on edge 
and carried by two end brackets from the 
roof framing. 

The hangers can be slid along the 
overhead bar to any desired spacing for 
different length cylinders. At one end 
of the overhead bar is a countershaft 
with pulley for driving a pulley on the 
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cylinder shaft. On the floor are boxes 
of sawdust to catch the oil drips. 

When a cylinder rests in the bearings 
of this rig, it is entirely free as to lateral 
motion, and also has considerable free- 
dom in the vertical direction. Thus it is 
able to rotate on its gravity axis with 
very little restraint. 

A cylinder out of balance has its grav- 
ity axis off the geometric axis. Static 
balancing is sufficient to bring the center 
of gravity into the geometric axis, or 
nearly so. But it does not insure that 
the gravity axis or axis of rotation coin- 
cides with the center line of the shaft. 
Equal and opposite eccentricities at the 
two ends may exist. 

Aside from this, however, the center of 


gravity may not be exactly in the shaft 
center, as static balancing is of limited 
sensitiveness. In the balancing rig, the 
centrifugal action due to the high speed 
of rotation multiplies the influence of 
any small eccentricity and enables it to 
be detected and compensated. 


MARKING THE LIGHT SIDE 


The tendency of a rotating body to 
rotate around its gravity axis results, in 
the case of this balancing rig, in giving 
the light side of the cylinder a greater 
radius of rotation than the heavy side. A 
piece of chalk held against the surface 
as in Fig. 4, will, therefore, make a mark 
on the light side only. 

By marking both ends of the cylinder 
in this way, the points at which weights 
must be added are easily located. Weight 
is added at either end, on the side show- 
ing the chalk marks, or showing them 
most heavily. The amount to be added 
cannot be learned from the marks, but 
experience furnishes a ready guide to 
judgment in this matter. 

The procedure then is as follows: The 
cylinder having been laid in the hanger 
bearings, and the belt slipped over the 
pulley, the workman carefully moves the 
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shifter over, keeping his other hand on 
the far end of the cylinder shaft to 
gage the amount of unsteadiness. Fig. 5 
shows this and also the grinder behind. 
The lifting hooks for handling to the 
grinder are swung above the cylinder. 
If the cylinder happens to be much out of 
balance, the unsteadiness might be 
enough, at full speed, to make it jump 
out of its bearings. By shifting the belt 
only a small amount on the tight pul- 
ley (the joints of the shifter being kept 
stiff enough to hold the belt), the speed 
can be kept as low as necessary. This 
action is facilitated by the fact that the 
more unsteady the rotation is, the more 
power it absorbs, and, therefore, the more 
it tends to slip the belt. 





Fic. 5. STARTING THE CYLINDER 


When the cylinder is at speed (or at 
the highest safe speed) the workman, 
resting his hand on a rest at midheight 
of the cylinder, touches a sharp-edged 
piece of chalk several times to the sur- 
face of the cylinder at either end, and 
then throws off the shifter. 

When the cylinder is stopped he notes 
where the chalk marks show, and drives 
lead weights into the dovetail pockets at 
this point. The two ends do not usually 
require weight at the same point, but 
more commonly at points 90 to 180 deg. 
apart. 

Repeating this procedure ultimately 
gives a perfect balance, indicated by 
even distribution of a fine chalk mark 
all around the periphery at both ends. 
Then the cylinder is transferred to the 
grinder, a succession of light cuts is 
taken, until the wheel grinds all parts 
of the cylinder surface; finally it is re- 
balanced. It is then ready to go into its 
place in the sander, receive its covering 
of canvas or felt and sandpaper, and do 
smooth work. 


REDUCING THE BALANCING DIFFICULTY 


The care and labor required for this 
balancing have led to efforts to produce 
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a more symmetrical structure. The at- 
tempts to reach this end by simplifying 
the structure failed, however, because of 
the necessity for providing and accom- 
modating the paper gripping and tight- 
ening mechanism in the interior of the 
cylinder. 

An attempt in another direction was 
suggested also by the desire to dodge the 
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difficulty of molding, coring and casting 
the long, multi-partitioned cylinder body. 
To this end the cylinder was made of 
short sections separately cast and fin- 
ished, and assembled by stringing them 
on the shaft like a row of beads. When 
completed, it acted like a row of beads. 

It is to be noticed that cylinder and 
shaft represent a large weight, carried 
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on two widely spaced bearings, so that 
bending strength is a very important con- 
sideration. This fact makes it easy to 
understand why the attempt in question 
was bound to fail as it did. Up to the 
present no construction or method of 
manufacture has been devised to replace 
the carefully balanced cylinder made as 
outlined. 








Manufacturing G. V.Storage Batteries 


The General Vehicle Co., Long 
Island City, N. Y., is making storage 
batteries for its electric trucks. This 
has been found advisable, as many of 
its contracts demand a high-grade bat- 
tery to keep within the output limit. 
Some of the tools and methods used in 
this work are shown. 

The halftone, Fig. 1, shows the fix- 
ture used for assembling the plates 
ready for burning on the straps. The 
plates A are made of lead with diagonal 
slots on their faces; these slots are 
filled with lead oxide. The plates are 
placed in the slots B of the fixture and 
the front cover C brought up against 
them. The slots are spaced at the de- 
sired distance the plates should occupy 
when in the battery. The fixtures are 
fastened down on the work bench so 
that the workman can assemble the 
groups quickly. 


MAKING THE STRAPS 


The method of making the battery 
straps is shown in Fig. 2. The furnace 
A is heated by means of a gas and air 
mixture in the same manner as a Bun- 
sen burner. The gas inlet pipe B and 
the air inlet C are governed by means 
of the valve and tap shown near the 
furnace. 

The care with which the lead is 
melted to the correct temperature is 
noted by the thermometer D attached 
to the inside of the lead pan of the fur- 
nace. A number of the molds used for 
the straps are shown at E and F, also 
on the shelves on the rear of the bench. 
The mold F shows the interior con- 
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The methods used to make 
storage batteries for electric 
trucks. 

The assembling of the various 
component parts and the care 
observed. The testing and charg- 
ing of the batteries and a well 
constructed developing depart- 
ment. 














struction of the tool. Straps of various 
forms are shown at G. 

The fixture, Fig. 3 (which is the same 
as Fig. 1), is used to burn the straps 
onto the plates. With the plates A .as- 
sembled as shown in Fig. 1, one of 


the straps B is placed with the ends 
of the plates through the holes cast in 
the strap. The strap and plates are 
then united by running molten solder 
into the holes. 


ASSEMBLING THE BATTERY 


The halftone, Fig. 4, shows the com- 
ponent parts of the battery. One of the 
battery trays A is shown half filled with 
batteries, seven in number. The bat- 
tery is composed of the plates B, 
which are positive and negative, the 
positive being of a dark brown color, 
and the negative of a gray color; the 
straps C, the separators D and E, and 
the jar F. 

The separators D are made of bass- 
wood, treated in an acid bath; this 
treatment is necessary to remove the 
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Fic. 1. ASSEMBLING THE PLATES 
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Fic. 3. BURNING THE STRAPS ONTO THE PLATES 
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Fic. 2. MOLDING THE BATTERY STRAPS 
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natural acid in the wood which would 
have a deteriorating effect on the elec- 
trolyte in the battery. The separators 
E are made of thin perforated rubber. 
The jar F is made of hard rubber. 


THE WATER DISTILLING APPARATUS 


The apparatus used for distilling the 
water to be used in the batteries is 
shown in Fig. 5. The city supply water 

















Fic. 6. THE BATTERY DEVELOPING ROOM 
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is admitted through the pipe A. Steam 
is admitted from the factory boiler 
through the pipe B. The steam gage is 
shown attached to the pipe. 

The water coming in contact with the 
live steam forms a vapor in the head C, 
the tank D being used as a form of 
check in order that the water will receive 
some of the heat before coming in con- 








Fic. 7. THe DEVELOPING ROOM 


tact with the live steam. The vapor, as 
it distills, falls through the large pipe E 
into the copper receiving tank F, when 
it is ready for use in the batteries. The 
tank is fitted with a height gage so that 
the quantity of water available is al- 
ways known. With this apparatus 100 
gal. of distilled water can be obtained in 
24 hours. 


THE BATTERY DEVELOPING DEPARTMENT 


The interior of the battery developing 
room is shown in Fig. 6. The batteries 
during the charging period must be 
kept at a steady temperature, and in or- 
der that this may be obtained a man goes 
around to the batteries and takes the 
temperature readings every hour for the 
24 hours of the day. The temperature 
of the room is also kept constant, usu- 
ally about 60 deg. F. 

The charging of the batteries is ob- 
tained with a diluted mixture of sul- 
phuric acid, which is received, at the 
proper intensity, in carboys, from the 
chemical manufacturers. 

The view, Fig. 7, shows the developing- 
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room switchboards. These boards are 
marked to the various battery circuits so 
that any reading can be obtained for any 
battery set. The name of the owner, de- 
sired voltage, and length of time charg- 
ing the battery, are noted on the ticket 
attached to the board. The room is also 
fitted with rheostats, voltmeters, and am- 
meters, so that the length of charge and 
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discharge for any battery can be ob- 
tained, and also the voltage at any period 
of the test. This room is equipped so 
that 42 circuits can be simultaneously 
used, 


THE GENERATING ROOM 


The generating room, Fig. 8, is where 
the alternating current is received and 
transferred into the direct current used 
for the battery charging. The appa- 
ratus consists of two 50-kw. motor-gen- 
erator sets. There are two General 
Electric 75-hp. induction motors at A 
and two 50-kw. direct-current generators 
of 125 volts each at B. The switchboard 
controls the following circuits, reading 
from left to right: Panels C and D, 
the motor; E and F, the generator; G, 
watt-hour meters; H, the battery room 
feeders; J, J and K, the feeder panels 
for charging vehicles; L, the voltage reg- 
ulator. 

The alternating current is received at 
220-volts, 60-cycles, 2-phase, and with 
this apparatus is converted into direct 
current at 125 volts. 
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Increasing Shaft Diameter 
By J. W. Bruce 

By reason of a change in the proposed 
arrangement of machinery in a pumping 
station, a large shaft was found to have 
been finished too small a diameter at a 
point where a pinion had to be located. 
To replace either the shaft or the pinion, 
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which had been completed, would have 
involved a considerable expenditure. The 
services of a local plating establishment 
were requisitioned, and the shaft saved 
by the electrical deposition of a film of 
copper, about 0.015 in. thick, at the place 
where the pinion seated. 

This film of copper attached itself so 
firmly to the shaft, as to appear a part 
thereof. The pinion was pressed into 
place under a hydraulic press with abso- 
lutely no evidence of loosening the film. 

Another method to increase a shaft di- 
ameter has been tried out experimentally 
on a small piece of work, and has worked 
well enough to recommend itself. A 2- 
in, shaft, purposely made 0.603 in. smaller 
than the bore of a pinion, was knurled 
in the ordinary manner. The shaft, after 


knurling, was found to have increased 
0.012 in. in diameter. 
The pinion was pressed onto the 


knurled portion with about 7 tons pres- 
sure, ard was then pressed off. The 
bore was apparertly not tern or unfavor- 
ably affected in any wav. On the second 
trial, the pirion pressed on with about 5 
tons, and ran true and smoothly. 
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A Homemade Vertical Boring Mill 


Some 15 years ago the Pueblo Foundry 
and Machine Co., Pueblo, Colo., found 
that owing to the increase in the size of 
flywheels, drums and gears of much of 
the special machinery in its line of con- 
struction, it was essential that the shops 
be equipped with a big vertical boring 
and turning mill. At the time there was 
in this vicinity no mill capable of swing- 
ing work larger than 6 or 8 ft. in diam- 
eter. After due consideration it was de- 
cided to get out patterns for a 12-ft. ma- 
chine, and as rapidly as possible the 
castings were made and machined, the 
other parts finished and the mill erected. 

A photograph recently taken of this 
machine is reproduced in Fig. 1. While 
generally speaking it will be seen to be 
ef conventional design, some unusual de- 





Western Correspondence 


f 








This machine was built in a 
Colorado shop some years ago to 
handle flywheels, gears and 
drums up to 12 ft. in diameter. 
Some extensive hand operations 
made necessary in its construc- 
tion and some details of large 
work machined upon its table. 























idea of the form of tooth used for the 
internal gear and for the driving pinion. 
The internal teeth were of truncated form 
and the pinion teeth were chipped to a 
point just below the pitch circle, the 





Fic. 1. A 12-Ft. Borinc MiLt BuiLt IN A PUEBLO SHOP 


tails were connected with its construc- 
tion. For example, the spur gears in 
the driving mechanism were all chipped 
by hand and the large internal gear 
under the table, as well as the spur pin- 
ion that drives it, was also provided with 
teeth by the hand-chipping process. 


SoME DETAILS 


The table of the mill is 7 ft. in diam- 
eter and the internal gear by which it 
is rotated has a diameter of about 6 ft. 
The pitch of the teeth is about 1% in. 
circular pitch. When this gear was made 
there was no machinery within hundreds 
of miles sufficiently large to cut the teeth, 
and the only recourse was to fall back 
upon the old-fashioned process of lay- 
ing out the teeth and chipping them as 
closely as possible, finishing with the 
file. 

The engraving, Fig. 2, gives a rough 





dotted portion, representing the usual 
root of the tooth, being left solid. 

It is impossible at this time to give 
details as to the length of time required 
in chipping these teeth, but any mechanic 
familiar with the hammer and cold chisel 
process will have a fair comprehension 
of the amount of labor and skill involved. 

This boring mill will turn work up to 
12 ft. 2 in. in diameter and will swing 
5 ft. under the crossrail. For certain 
jobs, too high to pass under the rail un- 
der normal conditions, the arch between 
the uprights has been removed, allowing 
the rail to be elevated sufficiently to clear 
work 6 ft. in height. 

As a matter of interest a few views are 
presented of certain machines built at 
these works where the size of the fly- 
wheel and large gears has been deter- 
mined by the swing of this boring mill. 
That is, in the case of the duplex pump- 
ing engine in Fig. 3, the wheel was de- 
signed as large in diameter as could 
possibly be swung on the  boring-mill 
table. Also the big gear on the duplex 
pump in Fig. 4 was made as big as could 
be handled by this machine. 

The pumping engine in Fig. 3 was built 
for an irrigation company and has a ca- 
pacity of 7,250,000 gal. in 24 hours at a 
piston speed of 120 ft. per minute. The 
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Fic. 3. FLYWHEEL MACHINED ON HOME-MADE BORING MILL 
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pump in Fig. 4 was constructed several 
years ago for the Cafon City water- 
works and was gear driven by a water- 
wheel. 

The big gear on this pump was made 
with inserted maple cogs, and in pre- 
paring the wheel, the hub, of course, had 
to be bored out for the shaft, both faces 
of the rim turned, and the outside diam- 


‘eter also machined before the maple 


teeth were fitted. 

The view in Fig. 5 shows this pump in 
process of erection on the shop floor, 
An interesting feature of this illustration 
is the old-time drill press shown at the 
left in the foreground. This machine is 
still in service. The column has a circu- 
lar rack for elevating the table, and the 
spindle is fed to the work by a large 
handwheel, which is threaded internally 
to form a nut which fits on a threaded 
quill outside of the spindle. The rotation 
of the wheel upon this threaded quill 
moves the spindle up or down according 
to the direction the wheel is turned. 

Reference has already been made to 
the handling of drums and other cast- 
ings on the boring mill which were too 
high to swing under the rail and which 
necessitated the removal of the arch 
from between the housings. Figs. 6 and 
7 show two castings machined in this 
manner. The first is a cylinder 11 ft. 2 
in. in diameter by 7 ft. 4 in. high. The 
casting in the other view is a remelting 
pot of practically the same diameter as 
the cylinder and weighing over 9160 lb. 


A system of fluid compression for pro- 
ducing sound ingots, developed by Ben- 
jamin Talbot, Middlesborough, England, 
is reported to be giving satisfactory re- 
sults. During pouring, two ounces of 
aluminum per ton is added to the fluid 
steel. The ingot is soaked to give a 
thicker envelope and secure the desired 
temperature for compression. 
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Weight of Stock and Piece- 
work Rate Tables 
By R. R. Brown 
These tables have been found useful in 


estimating the costs on screw-machine 
products, or any work made from bar 
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lowance for cutoff. Use the vertical col- 
umns for the lengths and the horizontal 
for the diameters. Example: If it takes 
3 in. of %-in. round stock to make a 
piece, it would require 37.58 lb. to make 
100. (Refer to Table 1.) 

Table 4 is for piecework rates. The 
labor cost for running automatic screw 
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there be a second, or hand, operation on 
the part which requires three minutes, 
the cost per hundred would be $1.67 
(hand-screw work being figured at $3 
per day). The production per day would 
be 180. The estimate on the part would 
thus look as follows: 




































































stock. They are compiled for round, machines is estimated at 50c. per day “A¥tomatic production per day, $0178 
square and hexagon stock, and cover per machine. Example: If it takes 1 a ores tool steel at = ¢ 
diameters from '% to 4 in., also lengths minute and 55 seconds to make a piece, mane Teelion on’ te tab — 
from % to 12 inches. the cost per hundred would be $0.172. BS We rdcerereceinresstesense a -6T . 
In making use of these tables, make al- The production per day, is 281. Should Total cost per 100........... $5.604 
Diameter 
Length - : aera emma endl — . ri 
4” ts” a” | fs" 2 vs” a” ' fs” ie A4/" av? 1a" eg } LAA 4” 
~€ 0.0437; 0.0975 0.1736) 0.2725) 0.3913) 0.5325) 0.6965) 0.8815 1.088; 1.317) 1.567 1.838 2.132) 2.447| 2.783 
is | 0.0656) 0.1468) 0.2608) 0.4088) 0.5870) 0.7990) 1.045 1.324 1.632 1.974 2.349| 2.758) 3.198 3.673) 4.175 
a” 0.0875) 0.1950 0.3475 0.5450) 0.7825) 1.065 | 1.393 | 1.763 a. 89 2.633} 3.133) 3.675) 4.263; 4.895) 5.560 
ts” 0.1093) 0.2428 0.4340 0.6815) 0.9785) 1.332 1.742 | 2.204 2.720, 3.293) 3.918) 4.595) 5.330; 6.120) 6.960 
°° | 0.1312) 0.2925) 0.5215) 0.8175] 1.174 | 1.598 | 2.089 | 2.648 3.263, 3.948) 4.698) 5.515) 6.395; 7.345) 8.350 
is” | 0.1531] 0.3413) 0.6085! 0.9540] 1.370 | 1.864 | 2.438 | 3.085 3.795| 4.608 5.485 6.435) 7.465) 8.570) 9.745 
4°’ | 0.1750) 0.3900) 0.6950) 1.090 | 1.565 | 2.130 | 2.785 | 3.525 4.350 5.265) 6.265) 7.350 8.525, 9.790) 11.13 
“i 0.1968) 0.4388) 0.7825) 1.227 1.761 2.307 | 3.34 | 3.92 4.895) 5.925) 7.045) 8.275; 9.595 11.02 12.53 
a” | 0.2187) 0.4875 0.8680) 1.363 1.957 | 2.663 | 3.483 | 4.408 5.440, 6.585) 7.835, 9.190 10.66 12.24 13.92 
$4” | 0.2407; 0.5365) 0.9530) 1.499 | 2.153 | 2.930 | 3.830 | 4.848 5.985) 7.240 8.615 10.11 , 11.73 13.47 15.32 
af 0.2625) 0.5850 1.043 1.635 | 2.348 | 3.195 | 4.178 | $.295 6.525 7.895) 9.395) 11.03 12.79 14.69 16.70 
i “| 0.2844! 0.6338 1.130 1.772 | 2.544 | 3.462 | 4.527 | 5.733 7.058 8.555 10.18 11.95 13.86 15.92 18.10 
_ 0.3062) 0.6825 1.227 1.908 | 2.740 | 3.728 | 4.875 | 6.170 7.590 9.215) 10.97 12.87 14.93 17.14 19.49 
+$/’ | 0.3280) 0.7340) 1.304 | 2.044 | 2.935 | 3.995 | 5.225 6.620 ;| 8.160 9.875 11.75 13.79 | 15.99 | 18.37 | 20.88 
‘” 0.3500) 0.7800 1.390 | 2.180 | 3.130 | 4.260 | 5.570 | 7.050 8.700 10.53 | 12.53 | 14.70 | 17.05 19.58 | 22.27 
| ee 0.3937; 0.8775 1.565 | 2.453 | 3.522 | 4.794 | 6.267 7.944 9.789 11.85 14.09 16.55 19.19 | 22.04 | 25.05 
134” 0.4375) 0.9750 1.736 | 2.725 | 3.913 | 5.325 | 6.963 8.815 10.88 13.17 15.67 18.38 | 21.32 | 24.47 | 27.83 
13” | 0.4813) 1.073 1.911 2.998 | 4.305 | 5.860 | 7.660 | 9.695 11.97 14.48 | 17.23 | 20.22 | 23.45 | 26.93 30.63 
14” 0.5250, 1.170 | 2.085 | 3.270 | 4.695 | 6.390 | 8.355 '10.58 13.05 15.79 18.79 | 22:05 | 25.37 | 29.37 | 33.39 
13” 0.5687) 1.268 2.260 | 3.543 5.088 | 6.923 | 9.053 {11.47 14.12 | 17.11 | 20.37 | 23.90 | 27.72 | 31.83 | 36.19 
13” 0.6125; 1.365 | 2.433 | 3.815 | 5.480 | 7.455 | 9.750 |12.34 15.18 18.43 | 21.93 | 25.73 | 29.85 | 34.28 38.98 
1i” 0.6560; 1.468 | 2.608 | 4.088 | 5.870 | 7.990 |10.45 (13.24 16.32 | 19.74 | 23.49 | 27.58 | 31.98 | 36.73 | 41.75 
0.7000| 1.560 | 2.780 | 4.360 | 6.260 | 8.520 {11.14 /|14.10 17.40 | 21.06 | 25.16 29.40 34.10! 39.16 44.54 
24” 0.7436; 1.658 | 2.955 | 4.633 6.652 | 9.054 {11.84 15.00 18.44 | 22.38 | 26.67 | 31.25 | 36.24 | 41.62 | 47.30 
24” 0.7872) 1.755 | 3.130 | 4.906 | 7.044 | 9.588 |12.53 15.89 19.58 | 23.70 | 28.18 | 33.10 | 38.38 | 44.08 | 50.06 
24” 0.8310) 1.853 | 3.305 | 5.178 | 7.435 |10.12 {13.23 (16.76 20.62 | 25.02 |} 29.76 , 34.93 | 40.51 | 46.52 | 52.86 
24” 0.8750, 1.950 | 3.475 | 5.450 | 7.825 |10.63 13.93 (17.63 23.75 | aecae | 34.33 | 26.73 | 42.63 | 48.95 55.65 
23” | 0.9186) 2.048 | 3.651 | 5.724 | 8.220 |11.19 }14.63 [18.51 22.77 | 27.65 | 32.91 | 38.61 | 44.76 | 51.42 | 58.47 
— 0.9625 2.145 3.822 | 5.995 | 8.610 \11.72 |15.32 {19.39 | 23.93 | 28.95 | 34.45 | 40.43 46.90 | 53.85 61.25 
25” | 1.006 | 2.243 3.996 | 6.268 | 9.000 |12.25 |16.02 \20.28 25.02 | 30.27 | 36.02 | 42.27 | 49.02 | 56.30  €4.02 
a | 1.050 | 2.340 4.170 | 6.540 | 9.390 }12.78 16.77 |21.16 26.10 | 31.58 | 37.53 | 44.10 | 51.14 58.74 | 66.78 
33” 1.093 | 2.438 4.340 | 6.815 9.785 {13.32 {17.42 |22.04 27.20 | 32.93 | 39.18 | 45.95 | 53.30 | 61.20 | 69.60 
33” 1.138 | 2.536 4.520 | 7.086 10.18 |13.85 18.11 22.94 28.24 | 34.22 40.74 | 47.80 | 55.44 | 63.66 | 72.38 
3” 1.181 2.638 | 4.695 | 7.359 110.57 114.38 |18.80 (|23.83 29.36 | 35.55 | 42.27 | 49.65 | 57.57 | 66.12 | 75.15 
33” 1.225 | 2.780 | 4.865 | 7.630 (10.96 (14.91 [19.50 (24.68 | 30.35 | 36.86 | 43.86 | 51.45 | 59.70 | 68.55 | 77.95 
33” | 1.269 | 2.833 5.041 | 7.902 [11.30 [15.45 |20.20 |25.58 31.50 | 38.17 | 45.42 | 53.31 | 61.83 | 71.01 | 80.73 
32” | 1.312 | 2.930 5.216 | 8.176 |11.74 |15.98 |20.90 {26.48 32.64 | 39.48 | 46.98 | 55.16 | 63.96 | 73.46 | 83.50 
35” | 1.356 3.028 5.388 | 8.448 |12.13 16.51 |21.59 |27.34 | 33.72 | 40.80 | 48.65 | 56.98 | 66.08 | 75.89 | 86.29 
4” | 1.400 | 3.123 5.560 | 8.720 |12.52 {17.04 {22.28 28.20 34.80 | 42.12 | 50.32 | 58.80 | 68.20 | 78.32 | 89.08 
43” | 1.487 | 3.315 5.910 | 9.266 /13.31 18.11 |23.67 129.99 36.98 | 44.76 | 53.34 | 62.50 | 72.48 | 83.24 94.60 
44” } 1.574 | 3.510 | 6.260 | 9.812 |14.09 (19.18 |25.06 /31.78 | 39.18 | 47.40 | 56.36 | 66.20 | 76.76 | 88.16 100.1 
43” 1.662 | 3.705 | 6.605 |10.36 |14.87 |20.24 |26.46 /|33.52 41.24 } 50.03 | 59.51 69.85 | 81.01 93.03 (105.7 
a | 1.750 | 3.900 6.950 |10.90 {15.65 |21.30 {27.85 {35.25 43.50 | 52.65 | 62.65 | 73.50 | 85.25 | 97.90 |111.3 
53” | 1.837 | 4.096 | 7.302 |11.45 16.44 (22.38 |29.26 {37.02 | 45.54 | 55.30 | 65.82 ' 77.22 | 89.58 102.9 116.9 
54” | 1.925 | 4.290 | 7.645 11.99 |17.22 |23.43 |30.63 |38.78 | 47.85 | 57.90 | 68.90 | 80.85 | 93.80 |107.7 122.5 
52” | 2.013 | 4.485 | 7.992 112.54 18.00 |24.50 {32.03 /|40.55 50.03 | 60.53 | 72.03 | 84.53 | 98.04 |113.0 128.1 
6” 2.100 | 4.680 | 8.340 |13.08 /18.78 125.56 {33.42 |42.32 52.20 | 63.16 | 75.16 88.20 |102.3 {117.5 (133.6 
64” 2.276 | 5.072 | 9.040 |14.17 |20.36 \27.70 36.22 {45.88 56.48 | 68.44 | 81.48 95.60 110.9 127.3 (|144.8 
7” | 2.450 | 5.460 | 9.730 115.26 |21.91 29.82 |38.99 |49.35 60.70 | 73.71 87.71 102.9 119.4 137.1 155.9 
74” 2.624 | 5.872 {10.43 (16.35 |23.48 {31.96 |41.80 {52.96 65.28 | 78.96 | 93.96 110.3 127.9 146.9 167.0 
Sg” 2.800 | 6.240 11.12 {17.44 |25.04 |34.08 |44.56 |36.40 69.60 | 84.24 |100.7 117.6 136.4 (156.7 178.2 
84” 2.974 | 6.630 |11.82 {18.53 {26.32 |36.22 |47.34 {59.98 | 73.96 | 89.52 |106.7 125.0 (145.0 |166.5 189.2 
9” 3.148 | 7.920 {12.52 119.63 28.18 /|38.36 {50.12 |63.56 | 78.36 | 94.80 |112.7 {132.4 153.5 1176.3 |200.2 
94” | 3.324 | 7.410 13.21 |20.72 |29.74 |40.48 |52.92 |67.04 | 82.48 |100.1 119.0 |139.7 (162.0 [186.1 {211.4 
10” 3.500 | 7.800 (13.90 {21.80 {31.30 |42.60 {55.90 |70.50 | 87.00 {105.3 /|125.3 1147.0 170.5 195.8 (222.7 
103” 3.674 | 8.192 |14.61 22.90 |32.88 [44.76 {58.52 {74.04 | 91.08 |110.6 [131.7 /|154.5 179.f (205.8 (233.8 
Eig 3.850 | 8.580 |15.29 |23.98 {34.43 |46.86 |61.27. |77.55 95.70 |115.8 137.9 161.7 187.6 /215.4 \245.0 
113” | 4.026 | 8.970 15.99 [25.08 |36.00 |49.00 |64.06 |81.10 100.1 /121.1 |144.1 |169.1 |196.1 (226.0 |256.2 
Fas 4.200 | 9.360 16.68 |26.16 {37.56 [51.12 |66.84 |84.64 104.0 1126.3 151.2 176.0 |204.6 (235.0 267 .2 
. ” 4” 7” a” a" a” | te” 4” | 7” a” 43/” a” 43” — 43” ‘ied 
eng ateied veieklaaians 
Diameter 





TABLE I.—FOR ROUND STOCK, POUNDS OF ROUND STEEL 





REQUIRED TO MAKE 100 PISCES. 
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Pyrometers and Their Re- 
liability 
By C. U. Scott 


The use of pyrometers has become very 
general, in fact we find one or more in 
most every shop where any amount of 
furnace werk is done. I have often been 
confronted with the statement that the 
Pyrometer was out of commission and that 
it was of but little use. I have used 
pyrometers for several years and have 
kept very close records of their actions, 
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and must say that I have no fault to find, 
in fact I have nothing but praise. 

Think of using one instrument for 
seven years, and at the end of that time 
checking up this instrument and finding 
it to vary but 3 deg. C. over a range of 
800 deg. C. This is exactly what my 
records show. I have found that when 
trouble did ccme it has always been either 
in the fire end or the lead. I have yet 
to find any trouble with the indicator, 
except once where my _ instrument 
was struck by lightning, and in this 
case the maker failed somehow to make 


Diameter 











ROUND STOCK, POUNDS OF ROUND STEEL REQUIRED TO MAKE 100 PIECES.—(Continued.) 
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the instrument to withstand lightning. 

There are several things we do not like 
to do. We are not willing to provide 
a dozen fire ends, neither are we willing 
to pay for one made of platinum. The 
makers of pyrometers claim to have a 
durable fire end other than platinum, yet 
they have nothing that will come any- 
where near this precious metal when it 
comes to withstanding a high heat. They 
know this, and also know that to add the 
price of a platinum fire end would double 
the price of the instrument in most in- 
stances. 











aE. psa Su EA ae a eS Hangs SS a aaa m area = 7 —-—_—_—_——iLength 
1 13” 13” 13” 13” 15” 4g 24” 24’ 2%” 23” 23” 3” a” 4” 
_ SE Pk ee Se Fae AR ee ——_|_—__—— —_,—_——} 
3.523, 4.350 5.265) 6.265, 7.380, 8.350 9.790 11.14 12.58 14.10 15.70 17.40 21.07, 25.08 34.38 44.55] 4” 
5.240, 6.525) 7.900, 9.400 11.03 | 12.79 | 14.69 | 16.72 18.87, 21.15 23.55 26.10 31.60 37.63, 51.20 66.85) id 
7.050, 8.700 10.53 | 12.53 | 14.76 | 17.06 | 19.58 | 22.28 25.15 28.20 31.40 34.80 42.13 50.15) 68.75) 89.10 }” 
8.815) 10.88 | 13.17 | 15.67 | 18.45 | 21.33 | 24.48 | 27.85 31.45) 35.25 39.25 43.50 52.70 62.70 85.95) 111.4| 3” 
10.58 | 13.05 | 15.80 | 18.80 | 22.06 | 25.58 | 29.38 33.43 37.73 42.30 47.10 52.20 63.20 75.25 102.4| 133.7] 3” 
12.34 ) 15.23 | 18.48 | 21.94 | 25.75 | 29.85 | 34.28 39.00 44.03) 49.10 54.95 60.90 73.75 87.75) 119.4! 156.0 ie 
14.10 | 17.40 | 21.06 | 25.06 | 29.41 | 34.11 | 39.16 | 44.55 50.30 56.40 62.80 69.60 84.25 100.3 | 136.5| 178.2| 4” 
15.87 | 19.58 | 23.70 | 28.20 | 33.09 | 38.37 | 44.07 | 50.15 56.60. 63.45; 70.65) 78.30, 94.80 112.9 153.6 | 200.6 | x” 
17.63 | 21.75 | 26.33 | 31.33 | 36.90 | 42.65 | 48.95 | 55.70 62.90, 70.50 78.50 87.00, 105.4 125.4 | 170.9 | 222.8] 3” 
19.38 | 23.98 | 28.95 | 34.45 | 40.45 | 46.90 | 53.85 | 61.25 69.20 77.55 86.40 95.70 115.9 | 137.9 | 187.0] 245.2] 4” 
21.15 | 26.10 | 31.59 | 37.59 | 44.12 51.15 | 58.75 | 66.85 75.45 84.60 94.20 104.4 126.4 150.5 | 204.8 | 267.3 a” 
22.91 | 28.28 | 34.20 | 40.24 | 48.31 55.43 | 63.65 | 72.48 81.75 91.65) 102.1 | 113.1 | 137.0 163.0 221.8 | 289.7 i” 
24.67 30.45 | 56.35 | 43.88 | 51.50 | 59.70 | 68.55 | 78.00 88.05, 98.70, 109.9 | 121.8 | 147.5 175.5 | 238.8 | 312.0] 4” 
26.45 32.68 |.39.50 47.00 | 55.15 | 63.95 | 78.45 | 83.60 94.35, 105.8 | 117.8 | 130.5 | 158.0 188.2 | 256.0 | 334.3 | 43” 
28.19 | 34.80 | 42.11 | 50.12 | 58.82 68.21 | 78.31 89.10) 100.6 | 112.8 | 125.6 | 139.2 | 168.5 | 200.5 | 272.9 | 356.4] 1” 
31.74 | 39.15 | 47.40 56.40.'.66.18 | 76.74 | 88.14 | 100.3 | 113.2 | 126.9 | 141.3 | 156.6 | 189.6 | 225.8 | 307 2 | 401.1 | 13” 
35.25 43.50 | 52.65 | 62.65 | 73.80.) 85.30 | 97.90 | 111.4 | 125.8 | 141.0 | 157.0 | 174.0 | 210.7 | 250.8 | 343.8 | 445.5 | 14” 
38.75 | 47.85 | 57.90 | 68.90 | 80.90 93.80 |107.7 122.5 | 136.4 | 155.1 | 172.8 | 191.4 | 231.8 | 275.8 | 374.0 | 490.3 | 13” 
42.30 | 52.20 | 63.18 | 75.18 | 88.23 |102.3 {117.5 | 133.7 | 150.9 | 169.2 188.4 | 208.8 | 252.8 300.9 | 409.5 | 534.6 | 14” 
45.82 | 56.55 | 68.44 | 81.47 | 96.62 110.9 |127.3 | 144.9 163.5 183.3 | 204.1 | 226.2 | 273.9 | 326.0 443.6 | 579.3 | 13” 
49.33 | 60.90 | 73.70 | 87.75 103.0 {119.4 {137.1 156.0 176.1 | 197.4 | 219.8 | 243.6 | 295.0 | 351.0 | 477.5 | 624.0 | 13” 
52.90 | 65.25 | 79.00 | 94.00 110.3 [127.9 [146.9 | 167.2 188.7 | 211.5 | 235.5 | 261.0 | 316.0 376.3 512.0 | 668.5 | 15” 
56.38 | 69.60 | 84.22 }100.2 J17.6 (136.4 |156.6 178.3 201.2 225.6 | 251.2 278.4 | 337.0 401.3 | 545.8 | 712.8 | 2” 
59.93 | 73.95 | 89.51 |106.5 125.0 (145.0 |166.5 189.4 | 213.8 | 239.9 | 266.9 295.8 | 358.1 426.3 580.1 | 759.3 | 23” 
63.48 | 78.30 | 94.80 |112.8 132.4 (153.5 [176.3 | 200.6 226.4 | 253.8 | 282.6 | 313.2 | 379.1 , 451.4 614.4 | 802.2 | 23” 
66.99 | 82.65 100.1 |119.1 140.0 |162.1 |186.1 | 211.7 | 239.0 267.9 | 298.3 | 330.6 | 400.3 476.5 652.0 | 846.6 | 2}” 
70.50 | 87.00 {105.3 {125.3 147.6 |170.6 {195.8 | 222.8 | 251.5 | 282.0 | 314.0 | 348.0 | 421.3 | 501.6 687.5 | 891.0 | 24” 
74.01 | 91.35 110.6 |131.6 (154.5 [179.1 |205.7 | 234.0 | 264.2 296.1 | 330.0 | 365.4 | 442.5 | 526.5 716.4 | 936.0 23” 
77.50 | 95.70 115.8 (137.8 161.8 (187.6 |215.4 | 245.1 276.8 310.2 345.5 | 382.8 | 463.5 515.6 | 748.0 | 980.5 | 23” 
81.05 |100.1 |121.1 [144.1 169.2 (196.1 |225.2 | 256.2 289.3 | 324.3 361.2 | 400.2 | 484.6 | 576.7 783.5 | 1025.0 2]” 
84.60 |104.4 (126.4 (150.4 176.5 (204.6 (235.0 267.4 301.8 338.4 | 376.8 | 417.6 505.6 601.8 819.0 {1069.0 | 3” 
88.15 108.8 [131.7 |156.7 184.5 (213.3 [244.8 | 278.5 314.5 352.5 | 392.5 | 435.0 | 527.0 627.0 855.0 |1114.0 | 34” 
91.64 |113.1 |136.9 |163.0 192.3 (221.8 (254.6 289.7 327.0 366.6 | 408.2 | 452.4 547.8 652.0 887.2 |1159.0 34” 
95.22 |117.5 (142.2 |169.2 198.6 (230.2 |264.4 300.8 339.6 | 380.7 | 423.9 | 469.8 | 568.8 677.1 921.6 |1204.0 33” 
98.65 121.8 |147.4 1175.5 205.9 (238.8 |274.2 311.9 | 352.1 | 394.8 | 439.6 | 487.2 | 590.0 | 702.2 | 955.0 |1248.0 | 34” 
102.3 126.2 {152.7 |181.8 213.3 247.3 |284.0 | 323.2 364.8 408.9 | 455.3 | 504.6 | 611.0 727.3 | 989.5 |1293.0 | 33” 
105.8 |130.5 {158.0 |188.0 220.6 255.8 (293.8 | 334.4 377.4 423.0 | 471.0 522.0 | 632.0 752.4 1024.0 |1337.0 | 33” 
109.3 [134.9 |163.3 |194.2 227.9 (264.3 (303.5 | 345.2 386.4 | 437.1 | 486.7 | 539.4 | 653.0 777.5 1058.0 |1382.0 | 3}” 
112.8 |139.2 |168.5 |200.4 235.2 (272.8 |313.2 | 356.4 402.4 451.2 | 502.0 | 556.8 | 674.0 | 802.5 |1092.0 |1426.0 | 4 
119.9 147.9 |179.0 /213.0 (250.0 (289.9 |332.9 | 378.8 427.6 | 479.4 | 533.8 | 591.6 | 716.2 | 852.6 1160.0 |1515.0 | 44” 
127.0 |156.6 |189.6 |225.6 264.8 (307 0 |352.4 | 401.2 452.7 507.6! 565.2 | 626.4 | 758.4 903.2 1229.0 11604 0 | 43” 
134.0 |165.3 |200.2 |238.1 (280.0 (324.1 (372.1 | 423.4 477.9 | 535.8 | 596.6 | 661.2 | 800.5 | 953.2 1302.0 |1693.0 | 43” 
141.0 |174.0 |210.6 (250.6 (294.1 (341.1 |391.6 | 445.5 | 503.0 | 564.0 | 628.0 | 696.0 | 842.5 }1003.0 1365.0 |1782.0 | 5” 
148.0 (182.7 |221.2 |263.2 (309.0 (358.2 {411.4 | 468.0 528.4 592.2 | 660.0 | 730.8 | 885.0 1053.0 1433.0 |1875.0 | 53” 
155.0 |191.4 |231.6 |275.7 (323.5 (375.2 (430.7 490.0 | 553.5 , 620.0 | 691.0 | 765.5 | 927.0 1103.0 |1496.0 |1961.0 | 54” 
162.1 (200.1 |242.2 (288.2 338.3 392.2 |450.4 512.4 578.6 | 648.6 | 722.3 | 800.4 969.1 1154.0 |1567.0 |2050.0 | 53” 
169.2 (208.8 /|252.8 |300.8° 353.0 |409.2 |470.0 | 535.8 | 603.6 676.7 | 753.6 | 835.2 |1011.0 1204.0 |1638.0 |2138.0 | 6” 
183.3 (226.2 |273.8 |326.0 386.6 (443.6 |509.2 | 579.6 | 654.0) 733.2 816.4 | 904.8 |1096.0 1304.0 |1775.0 |2318.0 | 64” 
197.3 |243.6 (294.8 |350.9 {411.8 477.5 |548.2 623.7 704.2 789.6 | 879.2 | 974.4 |!1180.0 1404.0 |1910.0 (2495 0 | i 
211.6 (261.0 |316.0 |376.0 /441.2 [511.6 |587.6 | 668.8 | 754.8 846.0 942.0 |1044.0 1264.0 1505.0 |2048.0 |2674.0 | 74” 
225.6 |278.4 |337.0 |400.8 (470.4 (|545.6 (626.4 712.8 | 804.8 | 902.4 |1005.0 (1114.0 '1348.0 1605.0 |2184.0 |2852.0 | 8” 
239.8 |295.8 |358.0 426 0 (500.0 (579.8 (665.8 | 757.6 | 855.2 | 958.8 1068.0 1183.0 1433 0.'1705.0 2320.0 |3030.0 | 84” 
254.0 |313.2 |379.2 |451.2 (529.6 [614.0 |705.2 802.0 | 905.4 1015.0 1131.0 (1253.0 1517.0 1806.0 (2458.0 |3208.0 | 9” 
268.0 (330.6 |400.4 |476.2 (560.0 (648.2 |744.2 846.8 | 955.8 |1062.0 1193.0 |1323.0 1601.0 1906.0 2604.0 |3386.0 | 94” 
281.9 (348.0 |421.1 (501.2 (588.2 ‘682.1 |783.1 | 891.0 |1006.0 |1128.0 '1256.0 {1392.0 1685.0 2006.0 2729.0 |3564.0 |10” 
296.0 |365.4 442.4 526.4 (618.0 |716.4 |822.8 | 936.0 |1057.0 |1185.0 1320.0 |1462.0 1770.0 |2107.0 2866.0 |3744.0 10)” 
310.1 (382.8 |462.1 (551.3 (647.0 |750.3 |861.4 | 980.1 |1107.0 |1241.0 '1382.0 |1531.0 1854.0 (2207.0 2992.0 3921.0 11” 
324.1 |400.2 [484.4 (576.4 |676.6 |784.4 1900.8 |1025.0 |1157.0 1298.0 1445.0 1601.0 1938.0 |2308.0 3134.0 4050.0 11)” 
338.4 417.6 (505.6 (601.6 (706.0 (818.4 (940.0 1071.0 1207.0 1353.0 1517.0 1671.0 2022.0 |2408.0 3270.0 4276.0 12” 
13” 1} 13” 13” | 13” 17” iad 24” 23” 23” 24” 23” 3” 34” 4” 
— — —_— — - ——_—_—__——_ ——— —————— ength 
Diameter | 
20T2 = 









1070 




















Can We Expect A STRONGER 
INSTRUMENT ? 

! believe that I have used some of the 
cheapest pyrometers manufactured, as 
well as the most expensive, from the radi- 
ation type to the thermo-couple, portable, 
eight-switch indicator and recorder. I 
have my likes and dislikes, yet I cannot 
say that I know of a pyrometer that will 
not answer the purpose for which it is 
intended, if properly handled. This state- 
ment is backed by nine years’ experience 
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in charge of the tool-hardening and heat- 
treating department, and where I checked 
all pyrometers and thermometers, and 
determined the heats for the physical 
tests. I will admit that we have had 
trouble, but usually we brought it upon 
ourselves. Our experience was some- 
thing like the following: 

First I had an indicating pyrometer 
which received a light shock from light- 
ning during a storm. This we repaired 
ourselves. Next we undertook to con- 
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lescence pyrometer, but on account of the 
10-sec. vibrator and other reasons, failed. 
Next we purchased a recalescence pyrom- 
eter. This was tried out and found to 
be short of our requirements, from the 
fact that our specifications required us 
to take the annealing heat of the test 
specimen with the same instrument that 
took the calescence heat. 

This I overcame by extending my lead, 
and arranged my cold junction so as to 
keep it in ice water and work my fire 






































































POUNDS OF SQUARE STEEL REQUIRED TO MAKE 100 PIECES. 


with the government shops, where I was’ vert a recording pyrometer into a reca- end directly on the test piece. The fire 
= —_x— —— a 
Diameter ; 
Length | - ee ae = cere —— 
ad | fe” es cad iad is” | l/r a” ed a af" 43°” 7 | 430 1” 

4" b 0550] 0.1260 0.2213) 0.3463] 0.5065] 0.6790| 0.8865) 1.122) 1.385 1.675 2.028) 2.340, 2.715) 3.155 3.545 
” |0.0825| 0.1894 0.3320 0.5195] 0.7595] 1.019 | 1.330 | 1.683| 2.078 2.513 3.043) 3.510| 4.070 4.673 5.320 

1” |) 1100] 0.2525 0.4425 0.6925| 1.013 | 1.358 | 1.773 | 2.243] 2.770, 3.350 4.055| 4.680, 5.430, 6.230 7.090 

" \o | ( 2 98 | 2.217| 2 c 
% 1375| 0.3158 0.5534 0.8660| 1.267 | 1.698 | 2.217 | 2.805] 3.465) 4.188 5.070) 5.850 6.780! 7.790 8.865 
4” |0.1650| 0.3788 0.6640 1.039 | 1.519 | 2.037 | 2.660 | 3.365] 4.155 5.025 6.085] 7.020 8.140] 9.345) 10.64 
” 10.1925] 0.4420 0.7745, 1.212 | 1.772 | 2.876 | 3.103 | 3.925) 4.848 5.865 7.100] 8.190 9.500! 10.90 | 12.41 
” |\9 2200| 0.5050 0.8850 1.385 | 2.025 | 2.715 | 3.545 | 4.485| 5.540 6.700 8.110 9.360 10.86 | 12.46 | 14.18 
ee” lo. 2475| 0.5685 0.9960 1.558 | 2.279 | 3.055 | 3.988 | 5.050, 6.235 7.540 9.125) 10.54 | 12.22 | 14.02 | 15.96 
6” \9 27501 0.6315 1.107. 1.732 | 2.533 | 3.395 | 4.433 | 5.610 6.925\ 8.375 10.14 | 11.70 | 13.56 | 15.58 | 1 
” \9 3025] 0.65 ? 905 | 2 7 7 9.212 2 | 
HH” 0.3025) 0.6945 1.218 | 1.905 | 2.786 | 3.734 | 4.877| 6.170 7.618 9.212 11.16 | 12.87 | 14.92] 17.14 > 50 
” \Q 3300! 0.7575 1.328 | 2.078 | 3.038 | 4.073 | 5.320| 6.730| 8.310 10.05 12.17 | 14.04 | 16.28 | 18.69 | 21.27 
paren tesla tas | fee | biel tae pew ee ee ee ee ee eS 
38: 549 | 2.424 | 3.! 752 20 '850| 9.695 11.78 | 14.20 | 16.38 19.00 | 21.80 | 24. 
Hi” |0.4125| 0.9470 1.660 2.598 | 3.798 | 5.045 | 6.655 | 8.415) 10.39 12.57. 15.20 | 17.55 | 20.35 | 23.37 | Hp 
1” (0.4400 1.010 1.770 2.770 | 4.050 | 5.430 | 7.090 | 8.970) 11.08 | 13.40 16.22 | 18.72 | 21.71 | 24.92 | 28.36 
14” 0.4950 1.137. 1.992 3.115 | 4.558 | 6.110 | 7.975 | 10.10 | 12.47 | 15.08 18.25 | 21.07 | 24.43 | 28.03 | 31.93 
13” (0.5500 1.263 2.213 | 3.463 | 5.065 | 6.790 | 8.865 | 11.22 | 13.85 | 16.75 | 20.28 | 23.40 | 27.15 | 31.15 | 35.45 
12” (0.6050 1.389 2.435 | 3.810 | 5.571 | 7.468 | 9.753 | 12.34 | 15.24 | 18.43 | 22.31 | 25.74 | 29.84 | 34.27 | 39.00 
4 0.6600 1 515 2.655 4.155 6.075 8.145 10.64 13.46 16.62 | 20 10 24.33 | 28.08 | 32.57 | 37.38 | 42.54 

5 642 2.8 502 | 6.582 | 8.825 | 11.5: 14.58 | 18.01 | 21.78 26.37 | 30.42 | 35.28 | 40.49 | 46.09 
13” (0.7700! 1.768 3.098 4.848 | 7.088 | 9.503 | 12.41. | 15.70 | 19.39 | 23.45 28.39 | 32.76 | 37.99 | 43.61 | 49.63 
1” |0.8250| 1.894 3.320 5.195 | 7.595 [10.19 | 13.30 | 16.83 | 20.78 | 25.13 30.43 | 35.10 | 40.70 | 46.73 | 53.20 
2” |9.8800| 2.020 3.540 5.540 | 8.100 10.86 | 14.18 | 17.94 | 22.16 | 26.80 32.44 | 37.44 | 43.42 | 49.84 | 56.72 
2k” 0.9356] 2.147 3.761 5.885 | 8.608 |11.54 | 15.07 | 19.07 | 23.50 | 28.48 34.47 | 39.79 | 46.14 | 52.96 | 60.28 
24 0.9900 2 273 3.983 6.230 9.115 12.22 15.45 20.19 24.93 30.15 36.50 | 43.13 | 48.85 | 56.07 | 63.85 

5 | 2.: 2 578 | 9.618 |12.90 | 16.8 21.31 | 26.32 | 31.83 38.53 | 44.47 | 51.58 | 59.10 | 67.38 
24 100 2.525 4.425 6.925 10.13 |13.58 | 17.73 | 22.43 | 27.70 | 33.50 40.55 | 46.80 | 54.50 | 62.30 | 70.90 

‘ C 2 2 e 29_0¢ 
ie lsep | sare. aaee | Flame lin'ta faa'ee | anise | teas | 50-40 | secs | a0caz | s1'4a | Seven | ones | yeleo 
ia 1 265 -- 904 5 00 > aaa e . . - - | - . ‘ s | « . ° | ° > e ° . 

i 265 | 2. 5.090 7.965 |11.65 '15.62 | 20.39 | 25.80 | 31.06 | 38.53 46.64 | 53.82 | 62.41 ) 71.65 | 81.54 
S | 320 3 030 5.310 8.310 12.15 16.29 | 21.27 | 26.91 | 33.24 | 40.20 48.66 | 56.16 | 65.13 | 74.76 | 85.08 
y = : 9 c 9? 

a aati eae sane ee (oe |e ee ie ee eee oe ee 
34” (1.485 | 3.410 5.975 | 9.350 113.67 18.33 | 23.94 | 30.29 | 37.40 | 45.23 | 54.76 | 63.18 : 4 
34” {1540 | 3.536 | 6.196 | 9.696 |18.18 |19.01 | 24:82 | 31.40 | 38.78 | 46.90 $6.78 | 65.52 | 75.98 | 87.22 | 99.26 
3h” 1.595 | 3.662 | 6.418 110.04 |14.69 19.69 | 25.71 | 32.53 | 40.17 | 48.58 58.82 | 67.86 | 78.69 | 90.34 02:8 
34” 1.650 | 3.788 | 6.640 |10.39 |15.19 20.37 | 26.60 | 33.65 | 41.55 |. 50.25 60.85 | 70.20 | 81.40 | 93.45 |106.4 
34 1.705 3.914 6. 860 10.74 15.70 21.05 27.48 pg 42.94 | 51.93 62.87 | 72.54 | 84.12 | 96.57 |109.9 
; 08 |16.20 21.72 8.36 | 35.88 | 44.32 | 53.60 64.88 | 74.88 | 86.84 | 99.68 |113.4 
44” |1.870 | 4.293 | 7.523 |11.70 |17.22 23.08 | 30.13 | 38.13 | 47.09 | 56.95 68.94 | 79.57 | 92.27 |108.4 120.6 
4} 1.980 | 4.545 7.965 |12.46 |18.23 24.44 | 31.98 40.37 | 49.86 60.30 73.00 | 84.25 | 97.70 |112.2 |127.7 
2.090 | 4.798 8.408 13.16 |19.24 25.80 | 33.68 | 42.62 Zs 63.65 77.05 | 88.93 |103.2 |118.4 |134.8 
yn [2:200 | 5.050 8. 850 13.85 20.25 27.15 | 35.45 | 44.85 | 55.40 | 67.00 | 81.10 93.60 108.6 |124.6 |141.8 
$y” 2.31 30: 295 |14.5€ [21.27 28.52 | 37.44 | 47.11 | 58.18 | 70.36 85.17 | 98.28 |114.0 |130.8 |148.9 
54” 2.420 | 5.556 | 9.740 [15.24 [22.28 29.88 | 39.02 | 49.36 | 60.98 | 73.72 89.24 |103.0 |119.4 |137.1 {156.0 
54” [2.530 | 5.808 10.18 |15.93 |23.29 31.23 | 40.78 | 51.59 | 63.72 | 77.06 93.28 |107.7 124.8 |143.3 [163.1 
A 2-640 6.060 |10.62 |16.62 |24.30 (32.58 | 42.54 | 3-82 | 66.48 | 80.40 | 97.32 |112.3 130.3 |149.5 |170.2 
64” [2.860 6.568 11.51 18.01 26.32 35.30 | 46.12 58.32 | 72.02 | 87.12 105.5 |121.7 [141.1 |162.0 |184.4 

. B. 2.: 39 |28.36 38.02 | 49.64 | 62.80 | 79.56 | 93.80 113.6 [131.1 |152.0 |174.5 198.5 
74” |3.300 | 7.575 13.28 |20.78 |30.38 40.73 | 53.20 | 68.30 | 83.10 |100.5 121.7 |140.4 [162.8 |186.9 |212.7 
8” /3.520 | 8.080 14.16 |22.16 |32.40 43.44 | 56.72 | 71.76 | 88.64 |107.2 129.8 |149.8 |173.7 199.4 |226.8 
83” |3.740 | 8.586 |15.05 [23.40 [34.44 46.16 | 60.26 | 76.26 | 94.18 |113.9 137.9 |159.2 |184.6 [216.8 [241.2 
9”, [3-960 | 9.090 |15.93 [24.93 |36.45 48.87 | 63.81 | 80.73 | 99.72 |120.6 146.0 [168.5 195.5 [224.4 [255.3 
i Cui ce ite tse tae ic'es.i cae | ae ee cake Gace lees fas fers Gees fees 

103” (4.620 (10. 29. . nn | 74 94.92 1116. 40. 0 4 6 |298° "6 |297. 
[> Gees a eae fas tees eas sae las ee tte las lees tans les tees ieee 
114” 15.060 \11.62 |20.36 [31.86 46 2.46 | 81. 2. (1127. 2 6 (215. 49. 6 |326. 
1p” 5.0 62 |20.36 |31.86 (46.58 62.46 | 81.56 |103.2 |127.5 |154.2 186.6 [215.4 |249.6 |286.6 |326.2 
2 i 5.280 12.12 |21.24 |33.24 |48.60 65.16 | 85.08 |107.6 (132.9 [160.8 194.6 |224.6 (260.5 |299.0 |340.4 
ength |——__|_ aM 
Ri ‘6 a” 1 307 i” _ 75” | ia | A’ 3¢7 Aa” | ld 1g” ted 
Diameter 
TABLE 2.—FOR SQUARE STOCK, 























December 26, 1912 


end was made of platinum and when tak- 
ing the annealing heat, I tried to use this 
end in the lead bath without a protection 
case, but as the bath has an affinity for 
platinum, all that part entering the bath 
was melted off. Next my vibrator got 
short-circuited, due to the fact that I 
failed to keep the instrument locked. I 
tried to repair this but failed, and sent 
the instrument to its maker, since which 
it has done good work, simply because 
it is handled correctly. 

Further trouble was caused by the port- 





7 arr 7 waa 
14” 1} 12 1} 12 I 


4.488 5.540 6.700 8.110 9.365 10 
6.130 8.305 10.06 12.16 14.06 16 
13.40 | 16.22 18.73 21 
5 | 20.28 | 23.42 27 
2 24.32 | 28.12 32 
7 

l 


8.975 11.08 
11.22) 13.85 7 
13.46 16.61 20.1 
15.71 | 19.39 | 23.4 
17.95 | 22.16 | 26.8 


16.7: 


22.44 27.70 


44.88 | 55.40 | 67.00 81.40 93.65 108 
49.37 60.93. 73.75 89.20 103.1 119 
53.85 | 66.45 80.45 97.30 112.5 130 
58.34 72.00 87.16 105.4 121.9 141 
62.82 | 77.54 | 93.85 113.5 131.2 152 
67.30 83.05 100.6 121.6 140.6 162 
71.78 | 88.62 107.2 129.7 149.8 173 
76.29 | 94.16 114.0 137.9 159.3 184 
80.80 99.70 120.7 146.0 168.8 195 
85.28 |105.3 127.4 154.1 178.1 206 
89.95 1110.8 134.1 162.2 187.3 217 
94.25 116.4 140.8 170.3 196.8 228 
98.74 121.9 147.5 178.4 206.2 239 
103.2 {127.4 154.2 186.5 215.6 249 
107.7 |132.9 160.9 194.6 225.0 260 
112.2 138.5 167.6 202.7 234.4 271 
116.7 144.0 174.3 210.8 243.8 283 
121.2 149.6 181.0 218.9 (253.1 293 
125.6 (155.1 (187.7 227.0 262.4 304 
130.1 |160.6 (194.5 235.1 271.8 314 
134.6 (166.1 (201.2 243.2 281.2 325 
139.1 (171.7 (207.8 (251.3 290.4 336. 
143.6 177.2 214.4 259.4 299.6 347 
152.6 188.3 (227.9 275.7 (318.6 369 
161.6 199.4 241.4 291.9 (337.5 390 
170.6 210.5 (254.7 (308.2 (356.1 412 
179.5 (221.6 (268.1 324.4 (374.5 434 
188.5 232.7 (281.5 340.6 (393.5 456 
197.5 243.8 (295.0 (356.8 (412.4 478 
206.4 254.8 (308.4 373.0 431.2 499 
215.4 (265.8 321.8 (389.2 450.0 521 
233.4 288.0 348.6 421.6 487.6 564 
251.2 (310.2 (375.4 (454.0 (425.8 608 
269.3 332.3 402.3 486.5 562.5 651 
287.2 (354.4 (428.8 518.8 599.2 694 
305.2 376.6 455.8 551.4 637.2 738 
323.1 (398.7 (482.7 583.8 (675.0 781 
341.2 (421.0 (509.4 616.4 712.2 825 
358.9 (443.1 536.2 648.7 748.9 868 
377.0 465.4 (563.0 721.2 (787.0 912 
395.0 487.6 590.0 (713.6 824.8 956 
412.8 509.6 616.8 746.0 862.4 999 
430.8 531.6 643.6 778.4 900.0 1043 

14” 13” 12” 13” 18°" 1?’ 


28.38 32.80 38 
32.44 37.45 43 
20.20 24.93 30.18 36.50 42.20 48 
33.50 40.55 46.83 54 
24.79 30.47 36.87 44.60 51.54 59 
26.98 33.23 40.23 48.65 | 56.25 65 
29.17 36.00 43.58 52.70 60.93 70 
31.41 38.77 46.93 56.75 65.60 76 
33.65 41.53 50.30 60.80 70.30 81 
35.89 44.31 53.62 .64.87 74.89 86 
40.40 49.85 60.35 73.00 | 84.40 97 
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able indicator, one of the men twisting 
off one of the thumb-screw connections. 
About this time we began to calibrate 
our pyrometers and check up all errors 
to the indicator. Here we found more 
trouble, and we thought of discarding the 
Pyrometer altogether. About this time I 
had the good fortune to break one of my 
fire ends. I had it welded and tried again 
and still there was trouble. I then took 
another discarded fire end and cut out 
sufficient to again weld in a piece, mak- 
ing my end the original measurements. 


Diameter 


Diameter 


from 
time I ordered six fire ends 


15 
23 
30 
40 
45 


60 
70 


14” Y ad 24” 24” 23” 
86 12.46 14.18 16.01 17.95 20.76 
29 18.70 21.26 24.03 26.93 31.08 
71 24.93 28.35 32.03 35.90 41.43 
15 31.15 35.45 40.04 44.88 51.90 
58 37.40 42.53 48.05 53.85 62.15 
00 43.63 49.63 56.05 62.83 72.50 7.50 
48 49.85 56.72 64.05 71.80 82.85 
88 56.10 63.81 72.05 80.78 93.20 
30 62.30 70.90 80.05 89.75 103.8 8 
73 68.55 77.98 88.08 98.73 114.1 121.9 
15 74.80 85.06 96.10 107.7 124.3 132.9 
58 81.03 92.15 104.1 116.7 134.7 144.0 
00 87.25 99.25 112.1 125.7 145.0 155.0 
45 93.50 106.3 120.2 134.7 155.4 166.2 
85 99.70 113.4 125.1 143.6 165.7 177.3 
75, 112.2 | 127.7 144.2 161.6 186.4 199.4 
6 124.6 141.8) 160.4 179.5 207.6 221.5 
.5 | 137.1 156.0 176.2 197.5 228.1 243.7 
3 144.6 170.1 192.2 215.4 248.6 265.8 
2 162.4 184.3 208.2 | 233.4 269.3 287.9 
QO 174.5 > 198.5 | 224.2 | 251.3 290.0 310.1 
4 187.0 212.6 240.3 269.3 310.8 332.3 
7 199.4) 226.8 256.2 287.2 331.4 354.4 
6 211.9 241.0) 272.3 | 315.8 352.1 376.6 
.5 | 224.4 255.3 | 288.3 | 323.3 372.8 Ss 
3 236.9 269.4 304.3 341.2 393.6 9 
1 249.3 (283.5 320.3 359.0 414.3 0 
1 261.7 297.8 336.4 | 377.0 435.3 2 
Q 274.1 312.0 352.4 395.0 456.2 4 
8 286.1 326.1 368.4 412.9 476.7 5 
6 299.1 340.2 384.3 430.8 497.1 6 
5 311.6 354.4 400.4 433.8 517.9 7 
4 324.1 368.6 416.4 466.8 538.6 s 
.2 336.6 | 382.8 430.4 489.7 559.3 0 
0 349.0 | 397.0 448.4 502.6 580.0 8 
9 361.7 411.1 464.5 520.6 600.8 4 
8 374.0 | 425.2 480.5 538.5 621.5 5 
6 386.4 | 439.4 496.5 556.5 642.2 7 
4 398.8 | 453.6 512.4 574.4 662.8 8 
2 423.8 482.1 544.5 610.5 704.2 2 
9 448.7 510.5 576.5 646.5 745.5 5 
6 473.7 538.2 608.6 682.3 787.1 8 
3 498.5 569.0 640.5 718.0 828.5 0 
1 523.4) 595.5 | 672.7 754.0 870.6 4 
0 548.2 624.0 704.8 790.0 912.4 s 
6 573.2 652.2 736.7 825.8 953.3 0 
.2 | 598.2 680.4 768.6 861.6 994.2 0 
8 648.2 | 737.2 832.8 933.6 1077.0 52.0 
0 698.0 794.0 896.8 1005.0 1160.0 0 
5 748.0 850.5 861.0 1077.0 1243.0 0 
8 797.6 907.2 1025.0 1149.0 1326.0 0 
4 847.6 964.2 1084.0 1221.0 1409.0 7.0 
8 897.3 1021.0 1153.0 1293.0 1491.0 5.0 
2 947.4 1078.0 1217.0 1365.0 1574.0 0 
5 | 997.0 1134.0 1281.0 1436.0 1657.0 0 
.2 |1047.0 1191.0 1346.0 1508.0 1741.0 0 
0 '1097-0 1248.0 1410.0 1580.0 1825.0 0 
2 1147.0 1315.0 1474.0 1652.0 1917.0 2038.0 
0 1197.0 1361.0 1537.0 1723.0 1989.0 2126.0 
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TABLE 2.—FOR SQUARE STOCK, POUNDS OF SQUARE STEEL REQUIRED TO MAKE 100 PIECES 
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Then I had to find something that could * 
I finally suc- 
ceeded in this, but had little confidence in 
At last I ordered some 
new fire ends and my indicators worked 
all right, every heat proving correct. 
was deeply interested in the pyrometers, 
and wanted them on all 16 furnaces. 
decided to put in an extension, but the 
sorrow that it brought me was not small. 
After a while I obtained an extension 
the same 
for each in- 
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strument, and this was the best move 
made, for it developed the fact that our 
trouble was in the fire end, and then 
instead of keeping tab on the indicator, 
we began to keep records of the fire ends. 
Since that time our pyrometers have held 
the place they justly deserve. Our fire 
ends are tested once a week and those 
used above 1500 deg. F. are tested every 
day; if found to be out 20 deg. they are 
subjected to an annealing and again 
tested. We have no trouble with the in- 
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constant use for eight years with the 
maker’s seal unbroken. 


DETERMINING PYROMETER ACCURACY 


In order to determine the correctness of 
the six pyrometers in use, we secured 
two new instruments and made tests. The 
results were so correct that we could not 
give any one of the instruments a black 
mark. The arrangements for the test 
were as follows: 

Each fire end was Inserted in a hole 
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end was supplied with a new protection 
case of exact composition and thickness, 
then placed in the block. The hole was 
filled with lead and the heat raised to 
1425 deg., at which point the heat was 
held for 30 min., when the first reading 
was taken, after which the fire was shut 
off completely and the readings taken 
every 15 minutes. 

The entire problem presents itself in 
this light to me: Every new inan may 
spoil a fire end and possibly put an in- 



































dicators and some of them have been in drilled in the center of an 8-in. bar. Each dicator out, but it is not likely where 
Diameter 
Length | —————___—_—_- - — —— ” ———--—--—- = a _ 
1’? i a” 5” id ts” a ve” a” ae" 2 43” 7” 18/7 4°" 
4” 0.0470) 0.1070) 0.1930 0.3000) 0.4310 0.5880) 0.7660 0.9720, 1.199 1.451} 1.728 2.025 2.350) 2.697) 3.070 
fs” | 0.7120) 0.1612).0.2887. 0.4500) 0.6470 0.8810) 1.156 | 1.457 1.798 2.177) 2.592) 3.037 3.575| 4.043) 4.605 
4” 0.0950) 0.2150! 0.3850 0.6000! 0.8630 1.115 | 1.535 1.943 2.398 2.903) 3.455, 4.050, 4.700) 5.395) 6.140 
&"’ | 0.1175) 0.2675) 0.4813 0.7500) 1.073 | 1.470 | 1.918 2.428 2.998 3.628) 4.320) 5.060) 5.875) 6.745) 7.675 
- 0.1425) 0.3225) 0.5775 0.9000) 1.294 | 1.762 | 2.303 2.914 3.597 4.354) 5.184 6.075) 7.050) 8.085) 9.210 
1’ | 0.1662) 0.3760) 0.6740, 1.050 | 1.510 2.056.) 2.685 3.399 4.196 5.080) 6.045 7.085 8.225| 9.435) 10.74 
if 0.1900} 0.4300) 0.7700) 1.200 | 1.725 2.350 | 3.070 | 3.885 4.795, 5.805) 6.910 8.100 9.400) 10.79 | 12.28 
&’ | 0.2137) 0.4837) 0.8665 1.350 | 1.941 2.643.) 3.454 © 4.371 5.395 6.530) 7.755) 9.125 10.57 | 12.14 | 13.81 
Be 0.2350" 0: 5350) 0.9625) 1.500) 2:155 | 2.940 | 3.836 | 4.856 5.995| 7.255} 8.640! 10.12. 11.75 | 13.49 | 15.35 
’ | 0.2660) 0.5900) 1-059 | 1.650 | 2.372 | 3.232 | 4.220 | 5.342 6.595 7.982) 9.500| 11.14 12.98 | 14.83 | 16.89 
a” 0.2850) 0.6450| 1.155 | 1.800 | 2.580 | 3.525 | 4.605 5.828 7.194 8.709, 10.36 12.15 | 14.10 | 16.17 | 18.42 
+2” | 0.3087) 0.6985) 1.251 1.950 | 2.804 | 3.819 | 4.988 6.314 7.793) 9.435} 11.23 | 13.16 | 15.27 17.52 | 19.95 
i 0.3325) 0.7525) 1.348 2.100 | 3.020 | 4.113 | 5.371 6.798 8.393 10.16 | 12.09 14.17 16.45 | 18.87 | 21.49 
1” | 0.3560, 0.8060) 1.443 | 2.250 | 3.235 4.405 | 5.780 7.285 8.990 10.88 | 12.85 , 15.19 | 17.87 | 20.22 | 23.02 
[= 0.3800) 0.8600' 1.540 | 2.400 | 3.450 | 4.700 | 6.140 | 7.770 9.590) 11.61 | 13.82 | 16.20 18.80 | 21.59 | 24.56 
14” 0.4275| 0.9675, 1.733 | 2.700 | 3.882 | 5.286 | 6.909 | 8.742 | 10.79 13.06 | 15.55 | 18.25 | 21.15 | 24.29 | 27.63 
14” 0.4750, 1.070 | 1.925 3.000 | 4.310 | 5.870 | 7.672 | 9.712 | 11.99 14.51 | 17.28 20.26 | 23.50 | 26.97 30.70 
13” 0.5200) 1.180 | 2.118 | 3.300 | 4.774 | 6.464 | 8.441 |10.68 | 13.19 15.96 | 19.00 22.28 25.86 | 29.66 | 33.78 
14” 0.5675, 1.290 2.310 | 3.600 | 5.175 7.050 | 9.210 '11.66 14.38 17.42 | 20.73 24.30 28.20 | 32.37 | 36.84 
13” 0.6150, 1.387 | 2.503 | 3.900 | 5.609 | 7.638 | 9.976 12.63 15.59 18.87 | 22.46 | 26.32 | 30.55 | 35.04 | 39.91 
13” 0.6650) 1.504 | 2.696 4.200 | 6.040 | 8.226 |10.74 13.60 16.79 20.32 | 24.18 | 28.34 | 32.90 | 37.74 42.98 
oy 0.7125) 1.612 | 2.887 | 4.500 | 6.470 | 8.810 |11.56 14.57 17.98 21.77 | 25.91 30.37 | 35.25 | 40.43 46.05 
a 0.7600 1.720 3.080 4.800 | 6.900 | 9.400 (12.28 15.54 | 19.18 23.22 | 27.64 32.40 37.60 | 43.18 49.12 
td 0.8070) 1.827 | 3.273.| 5.100 | 7.332 | 9.985 |13.05 16.51 | 20.38 | 24.67 | 29.37 34.43 | 39.95 | 45.88 52.19 
24” 0.8520 1.935 | 3.466 | 5.400 | 7.764 10.57 |13.85 17.48 21.58 26.12 | 31.10 36.46 | 42.30 | 48.08 55.26 
24” 0.9025) 2.043 | 3.658 | 5.700 | 8.194 |11.16 |14.58 18.46 | 22.78 27.58 | 32.82 38.48 44.65 | 51.27 58.33 
24” 0.9500} 2.150 | 3.850 6.000 | 8.625 11.75 |15.35 19.43 23.98 | 29.03 | 34.55 40.50 47.00 | 53.95 61.40 
a 0.9975, 2.257 4.044 6.300 | 9.060 12.34 |16.11 20.39 | 25.18 30.48 | 36.28 42.53 49.35 | 56.61 64.47 
23” 1.045 | 2.364 4.236 6.600 | 9.488 12.93 {16.88 21.37 | 26.38 | 31.93 | 38.00 44.56 51.72 | 59.32 67.56 
25" 1.093 | 2.470 | 4.428 6.900 | 9.919 13.51 |17.65 (22.35 | 27.57 | 33.38 | 39.73 46.58 | 54.06 | 62.00 70.61 
i 1.140 | 2.577 | 4.620 , 7.200 |10.35 14.10 |18.42 (23.32 | 28.76 | 34.84 | 41.46 48.60 56.40 | 64.68 73.68 
34” 1.185 | 2.685 | 4.813 | 7.500 |10.73 [14.69 {19.18 24.28 29.98 36.28 | 43.19 . 50.62 | 58.75 | 67.45 | 76.75 
34” 1.235 | 2.794 | 5.006 | 7.800 /11.22 (15.38 |19.95 25.28 | 31.18 37.74 [44.92 52.64 | 61.10 | 70.08 | 79.82 
33” 1.283 | 2.903 | 5.199 | 8.100 (11.65 15.86 |20.73 26.23 | 32.37 39.18 | 46.65 54.85 63.45 | 72.75 82.84 
34” 1.330 | 3.008 | 5.392 | 8.400 |12.08 16.45 {21.48 27.20 | 33.58 ; 40.65 | 48.36 56.68 | 65.80 | 75.48 85.96 
33” 1.380 | 3.117 | 5.585 8.700 |12.51 17.04 [22.26 28.17 | 34.78 | 42.09 | 50.10 58.72 | 68.15 | 78.17 89.03 
32” 1.425 | 3.225 | 5.777 | 9.000 |12.94 (16.72 |23.03 29.14 35.97 | 43.54 | 51.84 60.75 | 70.50 | 80.85 92.10 
34” 1.473 | 3.333 | 5.968 | 9.300 |13.37 (18.21 |23.80 30.11 37.17 | 44.99 | 53.56 62.78 | 72.85 | 83.61 95.17 
4” 1.520 | 3.440 | 6.160 | 9.600 |13.84 (18.80 |24.56 31.08 38.36 | 46.44 | 3528 64.80 | 75.20 | 86.36 98.24 
43” 1.615 | 3.655 | 6.546 10.20 |14.66 19.97 |26.10 (33.02 40.76 | 49.34 | 58.74 68.86 | 79.90 | 91.76 104.4 
44” 1.710 | 3.870 | 6.932 |10.80 {15.53 21.14 |27.60 (34.96 | 43.16 | 52.24 | 62.20 72.92 | 84.60 | 97.16 110.5 
43” 1.805 | 4.085 | 7.316 |11.40 (16.39 22.32 |29.17 36.91 45.56 | 55.15 | 65.65 76.96 | 89.30 |102.5 (116.7 
5” 1.900 | 4.300 | 7.700 |12.00 |17.25 (23.50 |30.70 (38.85 47.95 | 58.05 | 69.10 81.00 | 94.80 |107.9 (122.8 
53” 1.992 | 4.512 | 8.088 12.60 |18.12 (24.68 {32.12 40.80 | 50.37 60.96 | 72.54 85.02 | 98.70 [113.2 /|128.9 
54” 2.090 | 4.720 | 8.472 |13.20 |18.98 25.86 |33.76 42.74 | 52.76 63.84 | 76.00 89.12 103.4 |118.6 /|135.1 
52” 2.185 | 4.940 | 8.856 |13.80 |19.84 (27.03 |35.30 44.69 55.14 66.76 | 79.46 93.16 |108.1 (124.0 |141.2 
6” 2.280 | 5.160 | 9.240 |14.40 |20.70 (28.20 |36.84 46.60 57.52 79.68 | 82.92 97.20 113.8 |129.4 (147.4 
64” 2.470 | 5.588 |10.01 15.60 (22.44 (30.76 39.90 50.50 62.36 75.48 | 89.84 105.3 (122.2 |140.2 |159.6 
aid 2.660 | 6.016 {10.78 (16.80 |24.16 (32.90 |42.96 |54.40 67.16 81.28 | 96.72 113.4 (131.6 [151.0 {171.9 
74” 2.850 | 6.450 [11.55 (18.00 (25.89 (35.25 |46.05 (58.28 | 71.94 87.09 |103.6 121.5 (141.0 (161.7 |184.2 
8” 3.040 | 6.880 |12.32 19.20 (27.60 (37.60 |49.12 (62.16 76.72 92.88 |110.6 129.6 |150.4 |173.7 (196.6 
84" 3.230 | 7.310 |13.09 (20.40 |29.32 (39.94 |52.20 (66.04 81.52 98.68 {117.5 137.7 (159.8 |183.5 (208.8 
9” 3.420 | 7.740 13 86 21.60 {31.66 (42.28 |55.28 (69.92 86.32 104.5 (124.4 145.8 (169.2 (194.3 |221.0 
9h” 3.610 | 8.170 |14.63 22.80 |32.38 (44.64 |58.34 (73.82 91.12 110.3 |131.3 153.9 |173.6 (205.0 |233.4 
10” 3.800 | 8.600 |15.40 24.00 |34.50 47.00 |61.40 |77.70 95.90 116.1 {138.2 162.0 {188.0 (215.9 (|245.6 
104” 3.984 | 9.024 |16.13 25.20 |36.24 (49.36 (64.24 (81.60 100.7 121.9 |145.1 170.0 (197.4 /|226.4 |257.8 
ig 4.180 | 9.440 |16.94 ‘26.40 {37.96 (51.72 (67.52 (85.48 (105.5 127.8 j152 0 178.2 |206.8 (|236.2 |270.2 
114” 4.370 | 9.880 |17.71 (27.60 |39.68 (54.06 |70.60 (89.38 110.3 133.5 |158.9 186.3 |216.2 (247.5 |282.4 
12” 4.560 |10.32 |19.42 28.80 (41.40 (56.40 73.68 93.28 115.0 159.4 |165.8 194.4 (225.6 (258.8 |294.8 
vr i avr os” a in” | 4” 5” i me a” i 7” | 13’ a” 
Length —_—_—_—_— —— - 
Diameter 














TABLE 3.—FOR HEXAGON STOCK, POUNDS OF HEXAGON STEEL REQUIRED TO MAKE 





100 PIECES. 




















December 26, 1912 


someone is at hand to direct him. It is 
not always possible to give information 
because of the fact that a great deal of the 
information must come from experience. 
After this experience is acquired, the ex- 
pense of maintaining pyrcmeters is very 
small, and their use of great value. 
CHECKING PYROMETERS 

In conclusion I might suggest that the 
best method of checking pyrometers is 
to use one fire end for a standard, check- 
ing all cthers with it; using a lead bath 
that can be held at any given heat; never 
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heating the test end to more than 1500 
deg. F.; never using the fire end with- 
out a protection case; always having as 
many as six ends for each instrument; 
and annealing any of the ends that are 
out of calibration at a heat of 1472 deg., 
from one to five hours. Do not try re- 
pairing or extending leads, as it is cheaper 
to let the pyrometer manufacturer do all 
repairing and make all changes. No mat- 
ter how experienced, when it comes to re- 
pairing pyrometers it is advisable to let 
the manufacturer do it. 


Diameter 


13” 14” 13” 13” 13” 13” 13” * 24” 24" 23” 
3.888} 4.797) 5.805) 6.905) 8.100 9.400) 10.79} 12.29] 13.8€| 15.54) 17.32 
5.830 7.195| 8.705| 10.36 | 12.15 | 14.10 16.19 18.43; 20.76! 23.31 25.98 
7.725, 9.595) 11.61 | 13.81 | 16.20 | 18.80 | 21.59] 24.57) 27.72) 31.08) 34.63 
9.720 11.99 | 14.63 | 17.27 | 20.25 | 23.00 | 26.97} 30.72) 34.67| 38.85) 43.07 
11.66 | 14.39 | 17.41 | 20.71 | 24.30 | 28.20 | 32.38) 36.86) 41.58 46.62) 51.96 
13.60 | 16.79 | 20.31 | 24.16 | 28.35 | 32.90 | 37.77) 43.00) 48.52) 54.40) 60.60 
15.54 | 19.19 | 23.21 | 27.63 | 32.40 | 37.60 | 43.18) 49.12) 55.45) 62.15) 69.25 
17.49 | 21.58 | 26.12 | 31.06 | 36.45 | 42.30 48.57) 55.30) 62.35) 69.95) 77.95 
19.44 | 23.98 | 29.27 | 34.53 | 40.50 | 47.00 53.95} 61.45) 69.35) 77.70 86.05 
21.38 26.38 | 32.05 | 37.98 | 44.55 51.70 | 59.36) 67.58| 76.27) 85.47 95.28 
23.32 | 28.78 | 34.83 | 41.43 | 48.60 56.40 64.77) 73.71) 83.19} 93.24 103.9 
25.26 | 31.18 | 37.73 | 44.88 | 52.65 | 61.10 | 70.16) 79.85) 90.12) 100.5 | 112.5 
27.21 33.58 40.63.|).48.33 | 56.70 65.80 75.55} 86.00) 97.05) 108.8 121.2 
29.15 | 35.97 | 43.52 | 51.80 | 60.75 | 70.50 80.95} 92.15) 103.0 | 116.5 | 129.6 
31.09 | 38.38 | 46.43 | 55.26 | 64.80 | 75.21 86.35} 98.25) 110.9 | 124.3. 138.5 
34.98 | 43.17. 52.23 | 62.13 72.90 | 84.60 | 97.14) 110.6 | 124.7 | 139.9 155.9 
38.88 | 47.97 | 58.55 | 68.05 | 81.00 | 94.00 | 107.9 | 122.9 | 138.7 | 155 173.1 
42.76 | 52.76 | 64.10 75.96 | 89.10 |103.4 118.7 | 135.2 | 152.5 | 170.9 190.5 
46.63 | 57.57 68.66 82.89 97.20 |112.8 129.5 | 147.4 | 166.4 | 186.5 207.8 
50.53 | 62.36 | 75.46 89.76 105.3 122.2 140.3 | 159.7 | 180.2 201.0 225.1 
54.42 | 67.16 | 81.26 96.66 113.4 131.6 151.1 | 172.0 | 194.1 | 217.6 ° 242.4 
58.30 71.95 | 87.05 103.6 121.5 141.0 161.9 | 184.3 | 207.9 | 233.1 259.3 
62.18 | 76.76 92.86 110.5 129.6 150.4 173.7 | 196.5 | 221.8 248.6 277.0 
66.07 | 81.55 98.68 117.4 137.7 159.8 184.0 | 208.9 | 235.6 | 264.7 | 294.4 
69.96 | 86.34 104.5 124.3 145.8 169.2 194.3 | 221.2 | 249.4 279.8) 311.8 
73.85 | 91.15 110.3 131.2 153.6 (178.6 | 205.1 | 233.5 | 263.4 295.8 329.0 
77.75 | 95.95 (116.1 (138.1 {162.0 {188.0 | 215.9 | 242.7 | 272.3 | 310.8 346.3 
81.63 |100.7 (121.9 (145.0 (170.1 (197.4 226.7 | 258.0 | 291.2 326.4 363.6 
85.52 |105.5 (128.2 151.9 178.2 206.8 | 237.4) 270.4 | 305.0 341.8 381.0 
89.40 1110.3 133.8 159.8 (186.3 (216.2 | 248.2 | 282.6 318.9 357.4 398.3 
93.27 1115.1 139.3 166.8 (194.4 /'225.6 | 259.0 | 294.8 | 332.8 373.0 415.6 
97.20 |120.0 145.3 (192.7 202.5 (235.0 | 269.7 | 307.0! 346.7 388.5 430.7 
101.1 (125.7 150.9 179.5 210.6 (244.4 | 280.6 | 319.4 360.4 402.2 450.2 
104.9 |129.5 (156.7 (186.4 {218.7 (253.8 | 291.4 | 331.8 | 374.1 419.7 467.7 
108.8 |134.3 162.5 (195.4 |226.8 263.2 | 302.2 | 344.0} 388.2 435.2 484.8 
112.7°> #34 168.4 200.3 (234.9 (272.6 313.0 | 356.3 | 402.0 450.7 502.2 
116.6 |143.9 (174.1 (207.1 (242.0 (282.0 323.8 | 368.6 415.8 466.2 519.6 
120.5 (148.7 {179.9 214.6 (251.1 (291.4 335.6! 380.8 429.7 481.7 531.8 
124.4 (153.5 |185.7 /|221.0 (259.2 |300.8 347.0] 393.0} 443.6 497.2 554.0 
132.1 |163.1 |197.3 |234.8 |275.4 |319.6 368.0] 417.7 | 471.2 528.4 , 588.8 
139.9 (173.7 |209.0 (248.6 (291.6 (338.4 388.6 | 442.4 | 498.8 559.6 623.6 
107.7 |182.3 |220.6 |262.4 (307.8 |357.2 | 410.2 | 466.9 | 526.7 590.6 658.1 
150.5 |191.9 [232.2 |276.3 |324.0 (376.0 | 431.8 | 491.3 | 554.5 | 621.5 | 692.5 
163.3 (201.5 |243.8 (290.0 (340.2 |394.8 453.3 | 516.0 | 582.3 | 652.8 | 727.2 
171.0 (211.0 |256.4 (303.8 (356.4 (413.6 474.8 | 540 8 | 610.0 | 683.6 , 761.9 
178.8 |220.6 |267.5 |319.7 (372.6 |432.4 | 496.4] 565.2] 637.8 | 714.8 796.6 
186.6 (230.2 |278.5 /333.6 (388.8 451.2 | 518.0 | 589.6 | 665.6 | 746.0 | 831.2 
202.2 |251.4 |301.8 /359.0 (421.2 /488.8 | 561.2 | 683.8 | 720.8 | 804.0 | 900.4 
217.6 |262.6 (325.0 (386 6 (453.6 526.4 | 604.4 | 688.0 | 776.4 870.4 969.6 
233.2 (282.8 (348.7 (414.3 (486.0 564.0 647.7 | 737.1 | 831.9 | 932.7 |1039.0 
248.8 |307.0 (371.4 |442.0 (518.4 (601.6 | 694.8 | 786.0] 887.2 994.4 1108.0 
264.5 (326.2 (394.8 /469.6 (551.8 639.5 736.0 | 835.4 | 942.4 1057.0 1178.0 
279.8 |347.4 |418.0 |497.2 (583.2 576.8 | 777.2 | 884.8 | 997.6 |1119.0 1247.0 
295.4 |364.6 441.2 (524.8 (615.6 714.4 820 4 | 933 § 1053 0 11181.0 1316.0 
310.9 |383.8 |464.3 [552.6 [648.0 (752.1 863.5 | 987.5 |1109.0 |1243.0 |1385.0 
326.6 |403.0 |427.6 [586.0 (684.0 |789.6 | 906.6 |1032.0 |1175.0 |1306.0 1454.0 
342.0 |422.0 [512.8 (607.6 (712.8 (827.2 | 959.6 |1082.0 |1230.0 |1377.0 |152480 
357.6 |441.2 [535.0 |639.4 |747.2 (864.8 | 992.8 |1130.0 |1276.0 |/1430.0 1593.0 
373.2 |460.4 |556.0 |671.2 |776.6 (902.4 1036.0 |1179.0 |1331.0 |1492.0 1762.0 
| 13” a” 13” 13” 13” 1Z” y a Vd 23” 23” 
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Die for Forming Box Openers 
By E. A. THANTON 


A die which has some unusual features 
was made by the F. S. & G. L. Brown 
Machine Co., Baltimore, Md., for form- 
ing the small box openers shown about 
full size in Fig. 1, and which are used 
for prying off blacking-box lids and the 
like. 

The openers are first blanked out in 
a press to which two magazine tubes are 
attached so that the blanks will drop into 


23” 23” ength 
19.19} 23.47) 27.63) 37.60 48.12) }” 
28.77, 35.20) 41.45) 56.40) 73.70) &” 
38.38 46.93, 52.25) 75.20 98.25, 4” 
47.97, 58.95) 69.05) 94.00 122.8 7” 
57.75) 70.40) 82.90) 112.8 | 147.4 i 
67.15) 82.15) 96.65) 131.6 | 171.9 i” 
76.75, 93.85) 110.5 | 150.9 | 196.5 4” 
86.35) 105.6 | 124.3 | 169.2 | 221.1 a ed 
95.95) 111.9 | 138.1 | 188.0 | 245.6 7.” 
105.5 129.4 151.9 | 206.8 270.2 1’ 
115.1 140.8 | 165.7 | 225.6 | 294.7 3” 
124.7. 152.6 | 179.5 | 244.4 319.2) WY” 
134.3 164.3 193.3 263.2 343.8 - 
143.8 176.0 207.2 | 283.8 368.5 }§” 
153.5 | 187.7 | 229.1 | 300.8 393.0. 1” 
172.7 | 211.2 | 248.7 | 338.4 | 442.2 13” 
191.9 234.7 | 276.3 | 376.0 481.2 1)” 
211.0 258.8 303.8 413.6 540.4. 13” 
203.3 281.5 | 331.5 | 451.2 | 589.5 | 14” 
249.4 305.1 359.0) 488.8 638.5 13” 
258.6 328.6 386.6 | 526.2 687.6 132” 
287.7 352.0 414.5% 564.0 | 737.0 | 14” 
307.0 375.4 442.2 601.6 786.0 2” 
326.2 398.8 468.8 639.2 835.0 2)” 
345.4 422.4 497.0 676.8 884.4 2)” 
364.6 | 445.9 525.0] 714.4 | 933.5 | 22” 
383.8 469.3 552.5 | 752.0} 982.5 , 24” 
402.9 492.9 579.9 | 789.6 1041.0 23” 
422.0 517.6 | 607.6 | 827.2 1081.0 23” 
442.3 540.3 635.3 | 864.8 1130.0 2]” 
460.6 563.0 663.0 902.4 1179.0 3” 
479:7 589.0 699.5 940.0 1228.0 34” 
498.8 610.2 718.0 977.5 1277.0 34” 
518.1 623.6 746.1 1015.0 1327.0 33” 
537.2 657.2 | 773.2 '1052.0 |1375.0 | 34” 
556.4 680.6 801.4 {1090.0 1425.0 |) 33” 
575.5 704.0!) 829.0 '1128.0 1474.0 | 33” 
594.8 727.4 | 856.7 1166.0 1523.0 > 3j” 
614.0 750.8 884.4 1203.0 1572.0 4” 
652.4 797.8 | 939.6 1278.0 1620.0 43” 
690.8 844.8 994.8 1354.0 1769.0 44” 
729.2 891.7 |1050.0 |1429.0 |1870.0 ° 43” 
767.5 939.5 '1105.0 1504.0 1965.0 5” 
808.5 | 985.8 1160.0 1579.0 2065.0 53)” 
844.0 1035.0 11215.0 (1651.0 2163.0 54” 
884.6 1081.0 1271.0 1730.0 2260.0 53” 
921.2 (1126.0 1326.0 |1805.0 2358.0 6” 
997.6 1220.0 1436.0 |1955.0 2554.0 64” 
1074.0 1314.0 '1546.0 |2104.0 2750.0 7” 
1151.0 |1408.0 |1657.0 |2256.0 2904.0 74” 
1228.0 1502.0 |1769.0 |2406.0 3142.0 8” 
1805.0 '1596.0 |1879.0 |2556.0 3340.0 | 84” 
1382.0 1689.0 1999.0 '2708.0 3538.0 | 9” 
1458.0 1783.0 '2100.0 (2858.0 3740.0 | 94” 
1535.0 18.770 2211.0 |3008.0 3930.0 |10” 
1617.0 |1972.0 2320.0 |3158.0 |4126.0 |103” 
1688.0 |2070.0 2430.0 |3308.0 |4324.0 |11” 
1779.0 |2162.0 |2542.0 3460.0 4520.0 114” 
1842.0 |2254.0 |2652.0 |3610.0 |4716.0 12” 
a” | 2 toa” | aay ta” 
a ‘ Length 


TABLE 3.—FOR HEXAGON STOCK, POUNDS OF HEXAGON STEEL REQUIRED TO MAKE 100 PIECES.—(Continued). 
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| 
Rate per Rate per 
100 pieces 100 pieces 
No.of \— -——————_—_ ; No. of 
Time pieces @0.50 @3.00 Time Pieces @0.50 @3.00 
per er per er 
machine ay machine day 
5” 6480 0.007 0.047 4’ 135 0.372 2.22 
10” 3240 0.016 0.093 4’ 15” 127 0.395 2.36 
15/’ 2160 0.023 0.139 4’ 30” 120 0.418 2.50 
20” 1620 0.030 0.183 4’ 45” 114 0.441 2.64 
25” 1296 0.039 0.232 5 108 0.465 2.78 
30” 1080 0.046 0.278 5 15” 103 0.488 2.92 
35” 926 0.054 0.324 5’ 30” 98 0.511 3.06 
40” 810 0.062 0.370 5 45” O4 0.534 3.20 
45” 720 0.069 0.417 6’ 90 0.558 3.34 
50” 648 0.077 0.463 6’ 15” 86 0.581 3.48 
55’’ 589 0.085 0.509 6’ 30” 83 0.604 3.62 
60” 540 0.093 0.550 6’ 45” 80 0.627 3.76 
y 05” 494 0.100 0.608 7’ 77 0.651 3.89 
i'd 10” 462 0.109 0.649 ya 15” 74 0.674 4.03 
1’ 15” 432 0.116 0.695 rf 30” 71 0.697 4.17 
1’ 20’ 405 0.123 0.741 7’ 45” 69 0.720 4.21 
25” 381 0.132 0.788 8’ 67 0.744 4 4.45 
30” 360 0.139 0.834 8’ 15” 65 0.767 4.59 
1’ 35” 341 | 0,147 0. 880 8’ 30” 63 0.790 4.73 
1’ 40” 324 | 0.155 0.926 8’ 45” 61 0.813 4.87 
1’ 45” 308 0.162 0.973 9’ 60 0.837 5.00 
1’ 50” 294 0.170 1.01 9 15” 58 0.860 5.14 
1’ 55” 281 0.178 1.06 9’ 30” 56 0.883 5.28 
2’ 270 0. 186 1.11 9’ 45” 55 0.906 5.42 
15” 240 0, 209 1.25 10’ on 0.930 5. 56 
2’ 30” 216 0. 232 1.39 10’ 30” 52 0.976 5.84 
2’ 45” 196 0,255 1.53 11’ 50 1.02 6.12 
3 | 180 | 0.279 1.67 12’ 45 1.12 6.67 
Fy 1 15” 166 0. 302 1.81 13’ 41 1.21 7.23 
3? | 30” 154 0.325 1.95 14’ 38 1.30 7.78 
x | 45” | 144 0.348 2.09 15’ 36 1.39 8.34 
| | 





TABLE 4. FOR PIECE-WORK 





RATE-SETTING. 

















NINE HOURS PER DAY. 








them. When these tubes are full, they 
are removed from the blanking press and 
inserted in the pockets A and B, Fig. 2. 

The die is made to form two pieces at 
once, and the feeding slide C is the same 
thickness as the blanks, but is stiffened 
by the rib D. This slide is worked by 
hand, using the handle E, and in sliding 
forward shoves two blanks ahead of it 
onto the die. 

The press is next tripped and the knife- 
like punch F strikes the tongue of the 
blanks, bending them into a V-shape, 
partially forming them. The punch con- 
tinues down, striking the beveled blocks 
G and H, causing them to move inward 
and press the metal onto the knife-like 
punch. As the punch rises, an automatic 
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chute moves under the punch and the 
ejectors strip the formed pieces from the 
punch dropping them into the chute. 
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If the operator should forget to pull 
back the feed slide far enough to clear, 


the descending punch will strike the 
beveled end of the pin J and push the 
feed slide back out of the way. 





Connecting Rod Box Milling 
Fixture 
By R. B. TUMAN 


The line engraving shows a fixture for 
milling the sides of connecting-rod bear- 
ing boxes. These boxes had to be milled 
on all four sides and had to be perfect- 
ly square when finished. The fixture 
base was made of a simple cast-iron angle 
A, fitted with a pin B, which was made 








CONNECTING-ROD Box MILLING FIXTURE 


with the shank to suit the inside bore 
of the connecting-rod boxes. The pin 
was fitted with the keys C, which fitted 
into slots machined at right angles in 
the fixture. The pin was held in the fix- 
ture with a nut D. 

To operate, the box was held securely 
on the pin and two sides were straddle- 
milled; the pin was then turned around 
90 deg. after slackening back the nut D. 
The nut was then tightened up and the 
other two sides of the box were straddle- 
milled. This finished the milling of the 
box, and the sides were a perfect square. 





Publicity 
By GeorGcE MYERS 


That the power of publicity is com- 
pletely lost sight of in some shops, is il- 
lustrated in a recently told story. That 
a man could work several days without 
knowing for whom he was working seems 
hardly possible, as ‘most shops have their 
names and the nature of their business on 
the building. 

But in this incident a machinist walked 
into the shop and asked for a job. He 
was told to come in the next morning and 
run a lathe. There was no sign on the 
building. Six men were employed, and 
this machinist did not wish to ask any- 
one for whom he was working, as it 
seemed too ridiculous. He tried coming 
in earlier in the morning so as to get a 
glimpse of the mail lying on the boss’s 
desk, but this plan fell through, as the 
mail was not delivered until 7:30. 

But on the third morning all doubt was 
settled. Happening to glance up fron: 
his machine he saw the ash can teing 
rolled out with the firm’s name on it. 
His curiosity is now satisfied. 
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Letters from Practical Men 


A letter good enough to print will be paid for. 








1075 


=] 











The value is in the idea—not the length of the letter 














Care and Use of Steel Stamps 


The use of stamps for marking tools 
and other goods is very common, and one 
continually meets men, who, despite their 
frequent use of them, waste a lot of 
time looking at a stamp to see that it 
appears right end up. 

Most letter cutters mark the stamp 
with a file to indicate the correct posi- 
tion. Generally, if the mark faces the 


worker the impression when struck will 
Seldom 


read the right way. is there 


~ 








block of wood is a bad one, unless the 
holes are very large, as the splayed 
heads stick in the holes, or else the 
stamps are inserted with the business 
end down. 

An improved stamp block is shown in 
Fig. 1. The wood block is provided with 
clips of hard brass for each punch. Any 
punch may be instantly selected, and be- 
ing held in the block right end up, no 
time is wasted. The clip is shown in 
Fig. 2. The numbers, or letters, might 
be stamped on, but this, while being a 





FIG.2 
THE CLIP 














FIG. 1 - 


STAMPHOLDER 


CARE AND USE OF STEEL STAMPS 


any mark on the stamp to indicate what 
its letter or figure is; therefore, this 
must be looked for, and as some men 
are not particularly adept at reading in 
the reverse, much time is wasted. 

We decided to eliminate as much as 
possible of this wasted time. An im- 
pression from every stamp in the set was 
struck on a piece of soft brass 0.062 in. 
thick; these impressions were then cut 
out from the sheet. Those with numerals 
were cut into a round blank a little 
larger than the numeral, and those with 
the letters into a square blank. These 
blanks were then soft soldered on the 
front of their respective stamps directly 
under the user’s thumb. He can thus 
instantly select the required punch, and 
by the feel of the little blank beneath 
his thumb know that he is using it the 
correct way. 

The different patterns of the numeral 
and letter blanks avoid confusion and 
waste of time. The use of the numeral! 
6 as a 9 is really false economy. The 
cost of another stamp is easily and 
quickly saved by cutting out the time 
wasted in turning it to see that it is right. 
There should be a full set of numerals, 
just as there is a full set of letters. 

The common method of inserting the 
stamps in a series of holes drilled in a 


little cheaper, is not quite so good as 
the brass blanks, which appeal to the 
touch as well as to the sight. 

G. W. SMITH. 


Birmingham, England. 








Pneumatic Broaching Ma- 
chine 

The engraving shows how a pneumatic 
hammer was used as a broaching tool. 
The hammer does not differ from ordi- 
nary tools of this type except that it is 
made heavier, as the extra weight helps 
to keep it down to the work. 

In operation the hammer A is raised 
to the top of the guide frame B by means 
of the cylinder C, operated by the four- 
way valve D. The broaching tool is in- 
serted in the work E, and the hammer 
brought down on it by reversing the four- 
way valve and introducing pressure above 
the piston in the cylinder. 

The air pressure is then admitted to 
the hammer by means of a valve (not 
shown) operated by a foot pedal. As the 
hammer drives the broach through the 
work, it is kept down to its work by the 
pressure on the cylinder, thereby increas- 
ing the force of the blow by eliminating 
all rebound 


in, in 
fw-in. 
ta- 
It is done in one operation 


The work shown is tool steel 2 
diameter, 1 in, thick and has a 
square hole with corners rounding 
in. radius. 


>, Jelescope Pipe 
AirSupply 901b. 
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PNEUMATIC BROACHING MACHINE 
with a broach 14 in. long. At first glance 
it may seem that this is rather severe 
treatment for a broach, but they stand up 
very well, even on holes as small as 
in. square. 

W. J. Bisserr. 


Lackawanna, N. Y. 








Babbitting a Bush with Oil 
Grooves 

The line engravings show a babbitting 
rig which babbitts the oil grooves in po- 
sition. Fig. 1 vertical section 
of the assembled parts with the bush 
in position and the bapbitt poured. The 
rig is built up as follows: A mandrel A 
has two squares on it; these squares 
form a continuous taper. The lower end 
is turned to fit into the pedestal B; the 
top end is knurled for handling. 


shows a 
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when put together form a circle (the sec- 
tional plan of Fig. 1 shows this). The 
two larger arc plates, Fig. 2, carry the oi! 
beads which form the grooves in the 
babbitt. 


FIG.1 
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SECTIONAL 
PLAN 
ALM ACHIMiSe 


BABBITTING A BUSHING WITH OIL 
GROOVES 


The arc piates are placed into the ped- 
estal where they fit, and are formed into 
a circle. The tapered mandrel is next 
dropped into place holding the arc plates 
firmly. The bush to be babbitted is then 
passed over the arc plates and centers 
itself in the pedestal. The cap C, Fig. 1, 
is next put on, securing the arc plates 
and the bush at the top. 

The babbitt is poured at the opening D. 
To remove the bush the cap C is first 
taken off, then the square wedge is with- 
drawn. Next the smaller arc plates are 
tapped inwards and removed. The larger 
arc plates are then tapped gently until 
they fall out. 

Care must be taken in fitting the oil- 
groove beads in the larger arc plates that 
they can draw out of the babbitt easily. 
The method of fitting the beads to the 
arc plates is interesting. The arc plates 
are milled to receive the bead, which is 
of oval section, half the oval being bur- 
ied in the plates; the ends of the bead 
pass through holes and are riveted on the 
inside, 


New York, N. Y. P. SANDIESON. 








Boring on a Planer 


The method of and attachment for bor- 
ing on a planer are shown in the illustra- 
tions. Fig. 1 shows the belt side of the 
attachment. The belt A, which drives 
the gearing of the mechanism, is driven 
by an extra countershaft connected to the 
line shafting. The machine driving belt 
FB is driven by the planer countershaft, 
this countershaft being driven by the ex- 
tra countershaft. 

The attachment is shown looking from 





The twe plates shown in Figs. 2 and 3 
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the gearing side in Fig. 2. 





The bevel 
gear A, which drives the boring bar, is 
driven by another bevel gear driven by 
the belt B. The attachment is fitted to a 
24-in. Gray planer, the bevel-gear drive 
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recommend what might be termed “The 
Pocket-knife Method.” 

A large number of readers must spend 
more or less time each day on the street 
It is inconvenient to carry most 


Cars. 














. BORING 








Fic. 2. Borinc ATTACHMENT. 


being fitted to the saddle of the cross- 
rail, 

A special bracket was made to sup- 
port the outer end of the _ bor- 
ing bar. The casting being bored is 
a headstock for a turret lathe, which 
is being built by the students of the 
Hampton Normal and Agricultural In- 
stitute Trade School, machine depart- 
ment. This headstock takes a spindle 48 
in. long and 5% in. in diameter in the 
front bearing, the spindle having a 354- 
in. hole through its entire length. 

Hampton, Va. F, J. ROBINSON. 








Read While You Ride 


In line with R. W. Ullmann’s sugges- 
tion, page 952, as to how to make read- 
ing of technical papers pay, I wish to 











An 





GEARING SIDE 


of the technical papers on account of 
their size. Besides, the average man will 
never have use for more than a small 
part of what they publish. This part 
should be filed for reference. 

When the paper comes it is the work 
of but a few minutes to go through it and 
cut out all articles that in any way ap- 
pear of interest. These can then be 
slipped into the inside*coat pocket for 
perusal during the inevitable car ride. 
In this way much valuable time can be 
saved without inconvenience or unduly 
attracting the attention of fellow passen- 
gers. After an article is read it can be 
filed or discarded, whichever it merits. 

I have followed this practice for a num- 
ber of years and have found it a great 
time saver. 


Mokne, IIl. M. G. STONE. 
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Referring to letters and articles previously published 


Discussion ot Previous Question 








Cutting Testing Machine 
Screws 

On page 335, A. H. Emery, Jr., refers 
to gaging screws for accuracy. The gage 
and system of correcting the pitch of 
screws, while very good and practical, 
when closely viewed and followed is 
found to be in error. The error lies in 
the true form or shape of the gage pins, 
and, as Mr. Emery states that these were 
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DEVELOPMENT OF THE SCREW 


ground taper. I shall try to prove that 
the form is neither 20 deg. nor the sides 
of a curved ature. If the pins are to be 
a correct taper, then it is necessary to 
make them feather-edged, so that the 
edges will lie along the linear axis of the 
screws, when they will be 29 degrees. 

I have taken for example a screw of 4- 
in, diameter, 1%-in. pitch and % in. 
deep; this is smaller than used in the ar- 
ticle referred to, but will more effectually 
point out the actual form, and will, no 
doubt, be better understood by the reader. 

To ascertain the correct width and 
shape of the gage, we will take a series 
of different depths of the thread, say, 
a series of % in., and find each one. 
Then a line plotted at the various points 
will give us the form required. 


For a 29-deg., 1'%4-in. pitch, 54 in. deep, 
we find that the distances across at the 
various depths are 0.9119 in., 0.8468 in., 


0.7823 in., 0.7178 in., 0.6533 in., 0.5888 
in., on the linear axis. 
These are found as follows: The dif- 


ference between the width at the top of 
the thread and the bottom of the thread 
is equal to 2 tan of 14 deg. x depth 
of thread = 2 x 0.2586 x 0.625 = 
0.32325 in. on the linear-axis line. 

Now, as the width at the bottom of the 
thread space is equal to the thickness at 
the top of the thread, the bottom flat is = 
Pitch — diff. 1.5” — 0.32325 | 
2 _ 2 " 
Then the distance across the top = 
0.588 in. plus Diff. = 0.911 in. As the 
sides on the linear axis are straight at 
an angle of 14'% deg., the various widths 
will be the number of depths taken di- 
vided into the differences, in this case 5 

__ 9.32325 | 


0.588”. 





= 0.06465 in. added onto each 


width, commencing at the bottom of the 
thread. 

It is now necessary to find the angle 
at which our norma! axis lies, so that we 
can find the distance across which will 
be the width of the gage, and by taking 
the various points (or depths) and plot- 
ting through, we shall then have the true 
form. 

By looking at the line engraving, which 
is a development of the screw, it is seen 
at a glance that the angle at the top of 
the thread is different from the angle 
at the bottom, and also that the angle 
at half the depth is not a mean between 
the two angles. This proves at once that 
the sides of the gage pin are not straight. 

To find the normal width, first we find 
the angle of the axis on which it lies, 
which is 

pitch 
Tv diam, 
take the depth of thread 


Tan of angle of axis (normal) 


As an example, 


of \% in. This makes 3.500 diameter, 
then 
1.5” 1.5” 
nm = = = 0.1364’’ 
Tan eX 10.995 1364 


Looking at a table of natural tangents, 
we find that the angle ccrresponding to 
0.1364 in. is 7 deg. 46 min., which is the 
angle of the normal axis line. 

Now that we have the normal axis 
angle and the width across the thread on 
the linear axis, we can ascertain the width 
across the normal axis, which is done as 
follows: Width on normal axis -= cos 
of angle of normal axis, then line x 
width on linear axis — 0.9902 x 0.7823 


0.7747 in., which show a difference of 
0.0076 inch. 

The various dimensions and also a chart 
of this particular screw are shown. These 
enable the pins to be made so as to work 
in conformity with a test block of Mr. 
Emery’s design. 

E. S. Moore, 


Nottingham, England. 








Knockout for Automatic 


On page 576, G. T. Tyson asks for a 
knockout for use when facing with two 
cutters. The engraving shows an attach- 
ment that I have been using successfully 
for about two years. The rod A is made 


=e) 





AUTOMATIC 


FOR THE 


KNOCKOUT 


from 7¢-in. square bar and is fastened 
to the side of machine bearings. The rod 
B was made from ,%-in. round bar and 
can be adjusted by means of the screw 
C. This bar is adjusted down between 
the cutters so that when the slide is re- 
turning the bar will clear the work. 

I have found this attachment to work 
well with straight cutters and see no rea- : 
son why it should not answer the pur- 
pose with circular cutters. 

Glasgow, Scotland. J. H. BARKER. 








A Grinding Primer 


The contribution of Robert J. Spence, 
styled “A Grinding Primer,” page 872, 
is of particular interest, since the points 
he emphasizes regarding the literature 
that has been published are only too 
true. However, for the benefit of Mr. 
Spence and others embracing his views, 
I wish to say that a book entitled “Points 
About Grinding Wheels and Their Se- 
lection,” and embodying many of his sug- 
gestions, has already been published and 
may be obtained by those interested, for 


the asking, from the Brown & Sharpe 
Manufacturing Co. 

I have been interested in grinding 
wheels for a long time but, like Mr. 
Spence, have never been able, until the 
advent of this treatise, to get any litera- 


ture that gave comprehensive and prac- 
tical information on the subject. Antici- 
pating its receipt I fu'ly expected a vol- 
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ume devoted extensively to the micro- 
scopic chips produced by grinding 
wheels, the causes of mottle marks, and 
the various other points mentioned by 
Mr. Spence. To my surprise, however, 
the book proved to be just what I have 
sought. It is a book evidently written 
particularly for the operator or anyone 
desiring to obtain a practical knowledge 
of grinding wheels without studying all 
the theories connected with the process 
of grinding. 

At the beginning there are brief defini- 
tions of abrasives, explanations of the 
method of numbering, bond, kind of 
wheels, grade, etc. Tables of grinding 
wheel grades are given, followed by sev- 
eral pages on the selection of wheels, 
wheel and work speeds, mounting and 
balancing wheels, and other useful 
points. One of the most valuable fea- 
tures is the table of wheels to be used 
for grinding different materials whether 
external cylindrical, internal cylindrical, 
surface, disk or cutter grinding. This 
table is right in line with the sugges- 
tions that Mr. Spence makes regarding 
listing certain wheels for definite pur- 
poses, and its value to an operator can- 
not be overestimated. 


Providence, R. I. W. LELAND. 





A Drawing Room System 


In a factory where orders for various 
articles, such as automobile parts and 
supplies, stove trimmings, ornamental 
work, etc., are received daily from all 
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over the United States, and which refer 
repeatedly to blueprints submitted five or 
ten years ago, etc., it was found neces- 
sary to establish a system for keeping 
record of the various blueprints filed or 
used in the various departments to deter- 
mine whether those wanted were in use 
or filed. 

In this system, Fig. 1 is a blackboard 
hanging on the wall in the drafting de- 
partment. At a glance we can tell which 
department is using a certain blueprint, 
as the number of the print is marked with 
chalk on the board, and rubbed off when 
the print is returned. 

The method of recording the drawings 
is shown in Fig. 2. It consists of a 
sheet of the index book in which all the 
blueprint numbers, and names of the 
parts, are entered. 

The filing cabinet is shown in Fig. 3. 
It has ten numbered drawers. Each 
drawer is divided into compartments to 
suit the different size blueprints, and 
the compartments are lettered as shown 
in Fig. 4, each compartment having a 
glass cover, which serves also as a weight 
on the drawings. 

The blueprints are marked in large 
figures on the back, as shown in Fig. 5. 
This is very important, and saves much 
time when a drawing is wanted. The 
number of the blueprint is marked on two 
ends, to have it always in the front no 
matter which way the prints are filed. 

For example: We receive an order 
from Jones & Co. that was filled 15 


years ago. The part number is, we will 
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Factors IN A DRAWING-ROOM SYSTEM 
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say, 5789. We consult our index, turn 
to the letter J and find that Jones & 
Co., part No. 5789, is in 5-A, or drawer 
5, compartment A. We open drawer 5, 
and, leafing the prints of compartment 
A like a book, without removing them, 
find the print almost instantly. 
Detroit, Mich. C. S. Cross. 





Screw Machine Cutters for 
Washers 


On page 576, O. T. Tyson requests a 
solution of difficulties which he has ex- 
perienced with the so called straddle tool 
used on the automatic screw machine in 
the manufacture of washers, etc. One 
of these cutters is shown in Fig. 1. It is 
used to hold the work to an exact length 
by facing the end before it is cut off. The 
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FIG. 4 
SCREW-MACHINE CUTTERS FOR WASHERS 


FIG.3 


complaint is that the work wedges in the 
cutter and breaks it, as shown in Fig. 2. 
This will be found more likely to happen 
when making washers with small holes, 
because the facing point of the cutter 
would be but slightly in advance of the 
cutting-off point A, Fig. 1, and would al- 
low the work to wedge in the space B. 

The proper design of these cutters is 
shown in Fig. 3, where the distance A 
is enough to cause B to be greater than 
the thickness of the washer, which can- 
not wedge if the cutter is mounted as 
shown in Fig. 4, so that the work will 


drop free. The ejector spring shown will 
allow washers with small holes to be 
made. 


Waynesboro, Penn. S. N. BACON. 








In a paper presented before the Elec- 
tro-Chemical Society, at its last annual 
meeting, dealing with the preparation and 
properties of metallic cerium, there is de- 
scribed a certain method of easy prepar- 
ation which it is hoped will lead to the 
discovery of applications for cerium. This 
metal, which is by no means @s rare as 
generally considered, possesses certain 
preperties for the production of iron-fer- 
rous allovs. An addition of 5 per cent. 
metallic cerium to an alloy of manganese 
and antimony, in a patented process in 
Germany, is reported to result in an al- 
loy of excellent pyrophoric properties. 
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Draw-in Chucks 


On page 659 Donald Baker takes ex- 
ceptions to a draw-in chuck described in 
Vol. 36, page 922, and on page 780 O. F. 
Gregory describes one which he has 
found useful. After looking into both, 
I submit the following, which I believe 
has several advantages over either. 

A sectional assembly is shown in Fig. 
1, in which A is the nose of the lathe 
spindle, B is a collet holder, which fits 
the spindle the same as the ordinary cen- 
ter collet, and is removed by the draw 
nut C. The collet D is made of too! steel, 
hardened and ground, the hole H being 





FI6.2 


FIG.1 





DRAW-IN 


meade of varying diameters to suit re 
quirements. 

The rear end of the collet is machined 
as shown at G, to receive the bushing, 
Fig. 2, which serves to steady the stock 
so as to eliminate, as far as possible, the 
vibration at the cutting tool. 
eThe sleeve E runs through the spindle. 
It is threaded internally and tightens the 
collet, by means of the handwhkeel F. The 
thrust of the handwheel is ts'.en at L. 
The bearing K fits the rear end of the 
spindle. 

One advantage over either of the others 
is the ease of manipulation of a hand- 
wheel of suitable diameter over a span- 
ner, which is not always et hand when 
wanted. The overhang of this one is a 
great deal less than either of the others. 
and the sleeve on the nose of the spindle 
is eliminated. 


Dexter, Maine E. W. Tate. 








A Problem in Statics 


Regarding the solution of the problem 
in statics, appearing on page 280, and 
that appearing on page 783, neither, ac- 
cording te Kent’s Handbook, pages 515- 
516, “Stresses in Framed Structures,” is 
based on the correct formula. 

On page 783, Mr. Johnson states that 
when the pins are in the same vertical 
plane, the horizontal reaction at each pin 


m 


is equal to W x 3 ™ being the dis- 


tance between the line of action of the 
force W and the nearest pin, and a being 


the distance between the pins. 
It is quite evident that the horizontal 
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pressure on each pin is not equal except 
when the force W acts on a point equi- 
distant from the two pins and in a direc- 
tion perpendicular to the line connecting 
then. The same holds true for the ver- 
tical reaction on the pins. 

Suppose we have the piece ABC riv- 
eted to a fixed piece BCKL at the points 
B and C and the weight W suspended 
from A, as shown in the illustration. If 
we suppose the piece ABC to consist of 
two rods, AB and AC, riveted together at 
A and riveted to BCKL at B and C, re- 
spectively, the solution will be made more 
simple and the result will be unaffected. 

If we draw the line BD parallel to the 














CHUCKS 


line of action of the weight W and let 
the force W be represented by the dis- 





tance BD, then F, the force in AB 
WxKxAP 
. ‘ 2 he f “e in 4C 
BD and P, the force in AC 
lx AD 
RD ° 
le ae se. phe 9 > 
A 
R 
| 
YH 
w 
AM. MACHINIST 
K 
PROBLEM IN STATICS 
In the illustration AB 54 in., AC 
62 in., BC 38 in., and W 180 Ib. 
F Wx AB 180 « 54 es 2 
° 459 
BD 34 7 


also the force on the pin B in the 
direction indicated by the arrow at B 


Wx AD 180 Kk 34.2 
- 181 
BD 34 
Ib. also the force on the pin C in a 


Cirection opposite to the arrow at R. 

As a further proof that this solution is 
correct, the same results are obtained by 
taking moments about the points A, B 
and C, and solving for the forces. The 
various moment arms have been scaled 
from the drawing and are shown on the 
illustration. 
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Taking moments about C, we have W 
W Xx 60 


x 600 = F x 37.7, oF = ~ 
37.7 


180 X 60 
37.7 
mately the same result as obtained by 
the first method, the difference in the re- 
sults being due to error in scaling the 

drawing, 


286.4 Ib., which is approxi- 


Taking moments about A, we have 
16.2 Re 60 Ky, or R, 60 Ry, or 
: 60 ., 
Ri 16.2 Ry == 3.7 X Ry. 

Taking moments about B, we have 33.1 

W 33.1 «x 180 5958 26.9 

Ry + 26.9 x Ry 3.7 26.9 x R, 
+ 26.9 Ry 125.4 Ry 5958. Then 
, _ 9958 = 
Ry - 125. 47.5 lb. 
Rz = 3.7 X Ry aes X 47.5 175.8 lb 


R must be the resultant of the forces 


Rr and Ry and equals » Kk? + R? 


V 175.8* + 47.54= Vp 30905.64+ 2256.25 
VY 33161.9 182 l|b., which is 
approximately the same as the force 
P by the first methed. The direction of 
the force R on the rivet will be opposite 
to that indicated by the arrow at R and 
will be along the line CA. This can be 
R, 

proved by solving = 
R 


the angle between the 


which equals the 


cosine of 15 deg., 
line AC and the horizontal. 


Moline, Ill. J. R. NEeLson. 








Gear Ratios for a Miller 


A method | used to obtain th 
gears for cutting a required lead may be 
new to some of your readers. Por an ex- 
ample we will take a*lead of 3.5 in. The 
lead screw of the machine has _ four 
threads per inch and requires 40 turns of 
the dividing head worm for one turn o! 


have 


the work. 
Then 
LeadX4 = second intermediate X gear on worm 
40) crew gear X first intermediat 
or 
35 <4 14° 4% 35 32% 28 
40 ~40 5X8 40» 64 


then we would use 32 for the second in 
gear, 40 for the 
worm and 64 for the first in 
Let us check back and 


is correct 


termediate 
28 for the 
termediate 
see if this 


screw geat 
gear. 
10 2&8 32? 


64 & 40 
1 (lead screw) 


14, and 14 divided by 


3.5, the desired. lead 
W. H. CHARLES. 
Walkerville, Ont 








the Interna 

Chemistry, 
Engineer-in-Chief the U. S. 
Navy, stated that it now seems probable 
that within comparatively few years oil 
used in internal-combustion engines will 
furnish the principal fuel: for all naval 
vessels. 


In a paper presented at 
tional Applied 


Cone, of 


Congress of 
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A Novel Molding Method 
By G. A. BisseT* 


What is believed to be a new molding 
method was discovered in the foundry of 
the Portsmouth Navy Yard. The prob- 
lem was to find the best method of cast- 
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SIGNAL HALYARD AND CLOSED 
BAKED MOoLpD 


Fic. 1. 














Fic. 2. PATTERN AND PARTS OF BAKED 
MOLD 


ing the shell of the signal halyard block 
A, Fig. 1, the casting to be made arcund 
the sister hooks to eliminate the neces- 
sity of cutting the eyes of the hooks and 
later welding them, The pattern is shown 


*Naval 


constructor, U. 8. N., Ports- 
mouth, N. H. 
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Fic. 4. SistER Hook IN BAKED MOLD 
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at B, Figs. 2 and 3, the projection at the 
left being detachable. At C, Fig. 3, is 
shown the core box in which the mold or 
outer core E, Figs. 1, 2 and 3, is made. 
At D, Fig. 3, is shown the core box in 
which the core proper is made, half at a 
time. It is shown in two parts at F, Figs. 
1, 2 and 3. One sister hook is embedded 
in each of the cores E, as shown by the 
dotted lines in Fig. 4. In casting the 
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Typewriter Segment Tools 


By A. GRAY 


Nearly all makes of typewriters carry 
a section called the segmert, one part of 
which is usually a leather-covered tube, 
which is used for the type bars to strike 
against when they rebound. 

Fig. 1 shows a fixture for bending 4- 
in, steel tubing into a half circle, this 
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Fic. 3. PATTERN 


blocks, a number of the molds are set up 
in a flask with the gates vertical, sand 
is filled in and rammed, and a runway for 
the metal along the line of the gates is 
provided. 

The present cost of a complete block 
is $1.29; the former cost was $2.14. As 
the cost of the sheave, 48c., has remained 
unchanged, it is noted that the saving has 
been considerable. 


_ 
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superseding a previous method, which 
consisted of filling the tube with hot lead. 

In operation the handle a is brought 
to the position b and the tubing inserted 
under the roller, the block b being used 
as a holder. The tube is then formed 
around the circular base by the roller c. 
As a result of this method the tubing is 
found to be still round in section after 
being shaped. 
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THE BENDING FIXTURE 

















December 26, 1912 








j 


| Sy 
a. . 


R 





Lm 


x 
om, 
3} 
y 


=. Le 
H 
H 
i 
~~~ ~~~... 








£4 _ | _. 


eee ere = mcoons 
; 5. ~ 
ae <> O) 


a, 


2S 





























Fic. 2. 


Fig. 2 shows a milling fixture which is 
very satisfactory for sawing off the ends 
of the bent tubing. It was necessary to 
design the fixture with the index mechan- 
ism shown on account of the work con- 
sisting of more than a half circle. The 
slots d and e are to clear the cutter. 

Besides the 4%-in. tube the segment also 
consisted of a curved plate, which is bent 
with a fixture, Fig. 3, similar to the one 
shown in Fig. 1. In this case, owing to 


the small diameter necessary for the 
base the work is wrapped from both 
ends. 


Adjustment for the roller is shown at 
f. This fixture did not give as much vari- 
ation as did an adjustable roll-bending 
device, which was also experimented with, 
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A SAWING FIXTURE AND ANOTHER BENDING DEVICE 
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This plate before bending is pierced with 
a row of small holes by the punch and 
die in Fig. 4. The spring c is provided 
to eject the work, which is located against 
the screw A and sheared by the punch i. 
The punch holder is constructed to allow 
for convenient replacing of broken 
punches, 

After the leather or padding has been 
sewed to the segment of tubing, it is 
mounted on a drill jig shown in Fig. 5, 
where it is located by the pin j and latch 
k, which allows the part to be removed. 
The latch / is used to index the work in 
drilling the several holes, 

The flat plate and also the legs are 
now assembled on the leather-covered 
tube, a section of which is shown at m, 
Fig. 6. The plate is shown at n and o 
and is one of the legs upon which the 
segment rests. The construction of the 
drill jig in Fig. 6 for spot drilling and 
tapping holes through the leg, plate and 
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Fic. 5. AN INDEXING DRILL Jic 
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SEGMENT PLATES 


tube is somewhat unusual, owing to the 
odd shape of the work. 

The casting p carries the stud gq, which 
is a support both for the tube and the leg 
o, the latter being clamped by the part 
s. The other feet are clamped by t 
and u. 

The jig is used for drilling the holes 
shown at v and for transferring two 
holes from the foot. 








The use of motor trucks is increasing 
at a tremendous rate. In Massachusetts 
the registrations increased from 2189 on 
Sept. 1, 1911, to 3560 on the same date 
in 1912—an increase of 1371 or 62% 
per cent. In Washington, D. C., there 
are now 500 motor trucks and wagons 
where a year ago there were 218, and in 
Los Angeles, Calif., where there were 70 
a year ago, there were nearly 1300 on 
Nov. 1, 1912, an increase of more than 
1700 per cent. There has been a 120 
per cent. increase in Chicago in the last 
year. 
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Combination Drilling and 
Sawing Jigs 
By E. BARANY 
The line engraving shows the methods 
employed to drill and saw the bolt, Fig. 


1, in one setting. The work was done 
on a six-spindle drilling machine. 


The jig is shown in Fig. 2. It is a 
clamp-cover jig, the end view in sec- 
tion showing the saw slot. Slip bush- 


ings were used on one side to enable 
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ANOTHER TYPE OF JIG 





various makers. Knowing that the valve- 
cap holes are, in a great majority of 
cases, bored and threaded at the same 
setting as the valve seats and guides, 
a piece of :2’4-in. round steel A was 
drilled and carefully reamed with a 34-in. 
hole through the center; this was pressed 
on a mandrel, turned and threaded at one 
end to a nice fit in the valve-cap hole. 

Four holes B were drilled around the 
edge to permit screwing the piece in and 
out of the cylinder casting, with a pin 














the piece to be counterbored in the jig. spanner, and the reamer again passed 
\ ) B 
| Ofa'0) =) ) 
vs ] 
| “ CRS | a 
dy L / | | An Macumeet 
Fic. 1. Fic. 2. Fic. 3 
COMBINATION DRILLING AND SAWING JIG 
The view, Fig. 3, shows the sawing through to clean out all the burrs. A 


operation which was performed with a 
saw A, mounted on one of the drilling 
spindles B. A guard C was placed at 
the rear to prevent injury to the op- 
erator. With this method a bolt was 
obtained with the slot in the center and 
also at right angles to the holes. 








Recutting Automobile Valve 
Seats 


By F. RONALD 


The tool shown in the line engraving 
was designed to suit motors used for 


suitable length of 1'%4-in. bar was turned 
down carefully to a very nice fit in the 
hole in A. A part of its, length (the 
upper end) was threaded, as shown, to 
take stock 34-in. lock nuts D, and above 
this a square was made to suit a tap 
wrench. 

The lower end was turned, as shown, 
with a “%-in. piece and fitted with the 
nut E, which had its corners turned away 
part way to clear the teeth of the smallest 
size cutters used. The cutter F was made 
from a milling cutter, and was finished, 
using C as a mandrel. The teeth were 
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carefully spaced out (an odd number) 
and cut with a file, then hardened. 

A small piece of exhaust-valve spring 
G, a washer H, and a collar J of suit- 
able depth, completed the apparatus. If 
seats are very bad, steps may be formed 
by the cutter. This would seriously in- 
terfere with the passage of the gases, 
and must be removed. To remove these 
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RECUTTING AUTOMOBILE VALVE SEATS 


steps we made a tool having one end as 
shown in Fig. 2. A hole was drilled 
through, and the cutter A made and 
held by the headless screw B. With this 
tool the seating is faced down as shown 
at J. Turn the valve to the same angle 
as the cutter, grind in a little with flour 
of emery and the job is completed. 








On Dec. 10 a resolution was introduced 
in the House of Representatives, point- 
ing out the great differences in respect 
to the cost of repairing passenger cars, 
locomotives and freight cars, both per 
mile run and per operation, as recorded 
in information furnished by railways of 
the United States to the Interstate Com- 
merce Commission. To obtain data to ex- 
plain these conditions it is resolved “that 
this House requests the Interstate Com- 
merce Commission to investigate the 
management of repair shops of railroads 
throughout the United States in respect 
to their efficiency in all their branches, 
and report its findings to this House, 
together with its conclusions. 
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CIRCULATION 


For 
Eng- 
total, 


During 1911, 1,358,200 copies. 
November, 1912 (American weekly, 
lish weekly and German weekly), 
96,500. 

Of this issue, 24,750. 

None sent free regularly, no 
from news companies, no back 


returns 
numbers. 
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The Special Job 

When times are good, when business is 
active, and when a great volume of work 
is being offered, there is a temptation to 
undertake too much. The ill effects may 
be numerous. If there is a settled, going 
business with a list of customers who re- 
turn time and again for work, the over- 
crowding of the shop may seriously in- 
terfere with their orders and tend to make 
them dissatisfied. 

An incident in point recently came to 
our attention. A small shop, building a 
standard line of textile machinery, was 
attracted by a proposal for some special 
machinery and entered a bid, which was 
accepted. The work was carried on suc- 
cessfully and a good profit resulted. But 
the final effect upon the shop was far 
from being satisfactory. 

The orders of regular customers were 
delayed to such an extent that some be- 
came dissatisfied and withdrew their 
work. Nearly a year was required to get 
back the original volume of work that 
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was entering the shop before the coming 
of the special order. So when the ac- 
counts were finally balanced they showed 
clearly that although the contract was 
highly successful in itself, the coming of 
the special job resulted in a final loss. 

It may be urged that poor management 
was at the bottom of this condition, rather 
than the special job. But it must not be 
lost sight of that any organization is 
elastic only to a certain point, and that 
overcrowding of an organization may be 
more easily done than one realizes. Thus 
the special job, even though it promises 
a handsome profit, may not be the undis- 
guised blessing that it appears to be, pro- 
vided it is taken by a shop that has a 
standard run of work and is not merely 


in the jobbing business. 








Calling ‘Things by Their 
Right Name 

One of the many solutions proposed 
for the complete welding of interests of 
employer and employee is that of profit 
sharing. This is by no means new as a 
proposal, although there are compara- 
tively few instances where it has been 
actually worked out to a finish, from 
which any satisfactory conclusion may 
be drawn. 

There 
tendency toward a confusion of terms, 
as in the case of the plan of the United 
States Steel Corporation, which has been 
heralded as a profit-sharing institution, 
although it is extremely difficult to see 


is, however, an unfortunate 


how such a term can be applied to it. 

There are a number of cases where 
large corporations allow employees to 
buy stock, which as in the case of the 
steei corporation is not always free from 
water, at the same price as outsiders 
pay for it, the only advantage being that 
the payments are allowed to extend over 
a period of perhaps five years. 

However benevolent or advantageous 
such plans may be to the employee, they 
are not profit-sharing plans in any sense 
and should not be so named. 

Whether we are discussing machinery, 
cost-accounting systems, or economies, it 
is always best to use the correct term, as 


it saves confusion, and in some cases the 
apparently supported charge of being hy- 
pocritical. 








Personality in Correspondence 

We may talk as we please about per- 
sonality and business being kept entirely 
apart in these strenuous days, but we all 
know, nevertheless, that personality en- 
ters into every business move. We are 
more apt to forget this in what may be 
called long-distance work, such as cor- 
respondence or telephoning, than when 
we meet the other fellow face to face. 
But personality counts in one case as 
much as in the other. 

A hastily written letter, an ill-judged 
witticism, or an apparent indifference, 
may cause more loss of business than we 
are apt to realize. We should also re- 
member that there are usually several 
ways of stating the same fact even if it 
be a disagreeable one, and it will pay 
many times over to endeavor to avoid 
giving offense by using the least objec- 
tionable method. 

When we are crowded with business, 
working overtime, perhaps, in an en- 
deavor to keep down the accumulation of 
orders, we are apt to be a bit irritable 
and high-handed when new business is 
offered. It is, however, well to remem- 
ber that the time may, and probably will, 
come when we will be very glad indeed 
of this business, and that a soft answer, 
in addition to turning away wrath, may 
secure a first mortgage on the business 
when we become slack enough to take it 
on. 

One of our foundry friends has been 
particularly successful along this line, 
and, without “slopping over” into wordy 
generalities he aims to put his reasons 
for declining business in such a way as 
to leave a friendly feeling and a good 
opening for a follow-up letter, as soon 
as he is in a position to handle the busi- 
ness, 

This is a point well worth studying, 
even though it belongs to the realm of 
psychology, that new term in business 
matters which may almost be dubbed 


scientific common sense 















































Showing the Shop 

Except in the few rare places where 
visitors are debarred for ancient and 
other defensible reasons, the problem of 
showing the plant properly is of con- 
siderable importance. In large institu- 
tions one or more men are detailed for 
this purpose, being in fact professional 
guides who familiarize themselves with 
the various steps in the process of man- 
ufacture and can give an interesting talk 
as they go along, on the order of the 
personally conducted tours to places of 
natural interest. 

This is, of course, out of the question 
in small shops; but it is hardly less im- 
portant that they have a means of show- 
ing visitors, not only thé interesting 
points of manufacture, but, 
more important from the sales point of 
view, the way in which an accurate prod- 


what is 


uct is secured. 

It will pay any shop manager, no mat- 
ter if the shop is so small that he is also 
the foreman, superintendent and book- 
keeper, to have one or two of his men 
become familiar enough with the shop to 
show it to good advantage to any visitor 
who may come along during his absence. 
It pays to have someone familiar enough 
with the interesting points of the shop or 
the article being manufactured, or both, 
to make it clear to a visitor that the 
product is being manufactured accurate- 
ly and with due regard for the customer 
who is to use it after it is sold. 

The visitor may be only a lathe hand 
from the other shop; but if he carries 
back a report which indicates that the 
machine or device in question is manu- 
factured under careless supervision and 
by faulty methods, it is not apt to in- 
crease either the popularity or orders. 
And such reports are apt to be more far- 
reaching than we sometimes realize. It 
is really an important part of any sell- 
ing organization to have the plant and 
the methods of manufacture intelligently 
and interestingly shown to visitors. 





Patents 
The question of patent values crops 
up so frequently, and so often results 
in the decision that said values are con- 


spicuous by their absence, that we are 
impelled to again call attention to what 
seems to be an opportunity for a change 
in the system of both applying for and 
granting patents. 
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In a patent before us there is a com- 
bination of gears for securing a reverse 
motion, the entire patent being based on 
a certain combination of these gears with 
relation to the whole mechanism. This 
means that any variation in this combi- 
nation renders the patent of no value, 
making it extremely easy “get 
around” should anyone desire to secure 
these results in any machine he happens 
to be building. 

There may be cases where a patent 
of this kind is valuable in connection 
with specific machines where it is de- 
signed to accomplish desired results in 
one way only. But as a patent for gen- 
eral application, on which the inventor 
expects to realize returns, either by the 
sale of the patent or the manufactured 
device, apart from other mechanism, 
such a patent is almost valueless. 

It would probably be impossible for 
the Patent Office to discriminate in cases 
of this kind; but it would undoubtedly 
save many hard earned dollars if it 
could refuse to grant such patents. 

Patent attorneys, however, are in a po- 
sition to do a real service to inventors 
by pointing out the probable impossi- 
bility of realizing any returns on patents 
of this kind. True, this might call for 
an altruistic attitude on the part of the 
patent attorney. Rut cases of this kind 
do exist in all fields of industry, and it 
might be almost possible to credit the 
fees lost through such action, as money 
contributed to charitable purposes. 

Would it be much of a sacrifice if the 
attorney tol” the client frankly that the 
chances of financial reward were at least 
doubtful ? 


to 





Keeping Records of Machine 
Tools 


Many shop managers do not seem to 
realize the importance of keeping a fair- 
ly accurate record of the service obtained 
from the various machines in the shop. 
This does not alone mean the amount 
of work they produce day by day, but 
also the expense of operating and keep- 
ing in repair, as well as the loss sustain- 
ed when, for any reason, they are out of 
commission. 

Every careful observer notices the 
number of machines out of commission 
in almost every shop he visits, and if 
both the time and the cost are considered, 
it will sometimes be found that it is more 
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economical to do the work at a slower 
rate on some other machines. 

There is hardly a shop that will not 
find it advantageous to keep a fairly ac- 
curate record of every important ma- 
chine. This need not be an eiaborate 
affair in the least, but can easily be 
kept on any index card and should con- 
tain the date of the breakdown, the kind 
of repair that was necessary, the length 
of time it was out of commission, and.‘he 
cost of the repair. 

When it comes to buying new machin- 
ery, a few records of this kind will be 
found to be extremely valuable, as much 
by their indication of what not to buy as 
in any other way. 





A few weeks ago, the American So- 
ciety of Mechanical Engineers held a 
monthly meeting in New York City to 
discuss smoke abatement. It was posi- 
tively stated that coal can be burned 
without making smoke. That is: 

“You must at once do away with all 
smoke and make your cities clean and 
beautiful.” 

An artist of European renown is quoted 
in the daily papers to the effect that 
smoke ard dirt tone down the outlines of 
city buildings and give a soft, artistic 
color of gray that is most pleasing. That 
is: 

“You must at once increase the smoke 
in your cities to make your buildings 
beautiful.” 

It’s all in the point of view. 





The chief engineer of a prominent ma- 
chine-building firm in Canada sends the 
following query: 


Why is it that American concerns will 
persist in sending stamped envelopes and 
postal cards into Canada for reply, bear- 
ing American postage? Even such a 
gz00d concern as the American Society of 
Mechanical Engineers does this. I have 
quite a collection of its stamped en- 
velopes., 

Tt is not only a waste of postage, which 
must run into many thousands of dollars 
a year, but it is the lack of attention to 
these little details which gives one an 
of 


there is also a little feeling of annoyance 


impression carelessness. Perhaps 


that these American concerns should as- 
sume that American stamps are good any 


place in the world. 

In fairness, it must be said that not all 
of these postage sinners are on this side 
of the border. Some of our Canadian 
friends at times forget that the stamps 


of their country “don’t go” here. 
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Shop Equipment News 


Brief illustrated descriptions of new or improved machines, 
tools and shop appliances—prepared by the editors 








Turret Head 


The turret head shown is designed to 
be readily adapted to bench and speed 
lathes, making such machines available 
for manufacturing purposes. 

The turret proper is mounted on a 
shoe er block that fits the lathe bed. 
Means are provided for a cross-move- 


This turret head is a recent develop- 
ment of the Meisselbach-Catucci Man- 
ufacturing Co., Newark, N. J. 








Semiautomatic Nut Tapper 


The ten-spindle, 1'2-in. semiautomatic 
nut tapper shown in the illustration is a 
recent product of the National Machin- 
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TURRET HEAD 


ment of the turret and a turning move- 
ment of the barrel retaining the spindles, 
for the handy and quick alignment of 
the tool spindles to the center of the 
lathe headstock. 

The revolving barrel carries five tool- 
holder spindles that slide in hardened, 
ground and lapped bushings, and it will 
be noted that the spindles are sufficiently 
long to obtain a rigid bearing. 

The turret is automatically revolved 
by a backward movement of the handle. 
Each spindle is set and adjusted in- 
dividually, and is independent of the ad- 
justment of the other spindles. When a 
tool is operated by the lever, “omly ‘one 
spindle, opposed by a 
spring, is moved at a time. The turret 
can be easily disengaged, turned and 
indexed by hand. This is often found 
convenient when using only one or two 
of the five spindle tools. 

All parts of the tool, subject to wear, 
are made of hardened carbon steel and 
the turret bearing is of phosphor-bronze 
with means for take-up. 


light recoiling’ 





ery Co., Tiffin, Ohio. In general this 
machine follows the 1-in. machine pre- 
viously described in these columns. 

The machine is now equipped with a 
rapid-change gear box whereby the 
spindle revolutions are changed by shift- 
ing a hand lever while the machine is 
running, if desired. 

The spindles are automatically raised 
and lowered by cams, the machine thus 
setting the pace, and at the same time 
effecting a gradual spindle lowering, 
avoiding excessive torsional strain on the 
tap. The cams which raise and lower 
the spindles have three steps and by 
shifting the camshaft, the resting time 
of the spindles when raised can be al- 
tered to meet feeding requirements. 

The 10 spindles are within a space of 
69 in., and have sufficient power to tap 
simultaneously two nuts of the smaller 
sizes on all spindles. 








Multiple Spindle Drilling 
Machine 

The halftone shows a multiple-spindle 
ball-bearing drilling machine recently 
built by the Washburn Shops of the Wor- 
cester Polytechnic Institute, Worcester, 
Mass. 

In general the design of this machine 
follows that of previous drilling machines 
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MULTIPLE-SPINDLE DRILLING MQCHINE 


built in these shops and described in our 
columns. 

It is equipped with the same auto- 
matic belt-tension device. The table is 
raised by a handwheel and coarse-pitch 
screw, the weight being carried on a ball- 
thrust bearing. 

The machine is furnished with either 
hand or power feed. The power feed 
is engaged with the same motion and 
at the same time the drill is brought 
to the work. 

There are three feeds which are ap- 
proximately 0.0075, 0.01 and 0.015 in. 
per revolution. 

The spindle has No. 2 Morse taper and 
a travel of 4 and 5 in. for power and 
hand feed, respectively. The head and 
table have a vertical adjustment of 814 
and 14 in., respectively. Three spindle 
speeds are available and the machine is 
made with 1, 2, 3, 4 and 6 spindles. 








Micrometer Leather Case 


The J. T. Slocomb Co., Providence, R. 
I., is placing on the market a new de- 
sign of morocco case for micrometers, 
of which the special feature is compact- 
ness. The design is somewhat after the 
pattern of a smoker’s pipe case and 
measures about 534 in. long, 234 in. at 
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its widest point and 7 in. thick. 
case is covered with genuine morocco 
leather and lined with velvet. 
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A Perforating Die 


EpiroRIAL CORRESPONDENCE 


The illustrations show a subpress per- 
forating die, built by the Warner Instru- 
ment Co., Beloit, Wis., for perforating the 
holes in speedometer cases. 

Referring to Fig. 1, A is the completed 
work, which is located on the stub B for 
perforating. This stub carries on its up- 
per end the dies for perforating the six 
holes in the top; and disposed around its 
perimeter are the dies for the other holes. 
The center is hollow so that the pierc- 
ings can pass out through a hole in the 
bottom. 

The plungers C, D, E and F operate 
the radial punch holders. A _ pressure 
plate and stripper 7 is carried on the 
piunger, which carries the punches. This 
pressure plate forces the work A to a 
seat on the stub B. When the plunger 
descends, four adjustable contacts strike 
the plungers C, D, E and F. Two of these 
contacts are shown at H and G. 

An elevation of the punch and die is 
shown in Fig. 2 and a plan in Fig. 3. 

The plunger D has a cam formed on 
it, so that it will operate the punch slide 
J on its downward stroke and withdraw 
it on the up-stroke. 








Commission on Industrial 
Relations 


On Dec. 17, President Taft’s nomina- 
tions for the United States Commission 
on Industrial Relations were announced. 





THE PERFORATING DIE 


This was authorized by act of Congress, 
approved Aug. 23, 1912. 
The commission has nine members, 
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Fic. 3. PLAN OF 


divided into three classes. That is, three 
representing the people, three capital and 
three labor. The nominations for the 
first class are Senator George Sutherland, 
of Utah; George B. Chandler, of Con- 
necticut, and Charles S. Barrett, of 
Georgia. For the second class, Frederick 
A. Delano, of Chicago; Adolph Lewisohn, 
of New York, and F. C. Schwedtman, 
of Missouri. The final group is Austin 
B. Garretson, of Iowa; John B. Lennon 
and James O’Connell, of the District of 
Culumbia. 








PUNCH AND DIE 


This commission is instructed to make 
a comprehensive study of the industrial 
situation in the United States and report 
its conclusions thereon. Many phases 
of industrial conditions must be inquired 
into, as shown by Section 4 of the act, 
here quoted. 

The commission shall inquire into the 
general condition of labor in the princi- 
pal industries of the United States, in- 
cluding agriculture, and especially in 
those which are carried on in corporate 
forms; into existing relations between 
employers and employees; into the effect 
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of industrial conditions public wel- 
fare, and into the rights and powers of 
the community to deal therewith; into 
the conditions of sanitation and safety of 
the for pro- 
limb health of the 


the growth of associa- 


on 


and 
life, 
into 


employees 
tecting the 


employees; 


provisions 
and 


employers and of 
effect of 
the relations between employers and em- 
the 
collective 
methods which 
State or in 


tions oft wage earners 


and the such associations upon 


ployees; into extent and results of 


bargaining; into 
tried in 
for 


methods of 


any have been 


any foreign countries 


maintaining mutually satisfactory rela 


tions between employees and employers 


into methods for avoiding or adjusting 


labor disputes through peaceful and 


conciliatory mediation and negotiations 


the 
of existing 


and 
labor, 


into scope, methods, resources 


and into 


their 


bureaus of 
possible ways of 
the 


illewal entry of 


increasing use 


fulness; into smugeling 


Asiatics into the 


question of 


or other 


United States or its insular possessions, 
and of the methods by which such Asi- 
autics have gained and are gaining such 


admission 
The act appropriated the sum of $100,- 
000 for the use of the commission for the 


fiscal year ending June 30, 1913. The 
final report, accompanied by the testi- 


mony taken, must be presented to Con- 
gress not later than Aug. 23, 1915. 








PERSONAL 


Miss J]. A. MacIntyre, for over 10 years 
manager of the publicity department of 
the C. W. Hunt Co., West New Brighton, 
N. Y., has resigned her position, effective 
early in the new year. 

John J. Swan, formerly associated with 
the Chicago Pneumatic Tool Co., New 
York, as manager of the New York office 
and later as mechanical engineer in the 
compressor department, has become as- 
sociated with the Oil Power Engineering 
Corporation, New York. 

O. L. Remington, representing William 
McLean & Co., Melbourne, Australia, is 
to make an extended visit to this country 
in order to investigate the matter of the 
most suitable machine tools for the man- 
ufacture of turbine-pattern water meters. 
His address while in this country will be 
the Auditorium Hotel, Chicago, III. 

C. C. Tyler, general manager of works 
of the Remington Arms & Ammunition 
Co., Ilion, N. Y., and the Union Metallic 
Cartridge Co., Bridgeport, Conn., has re- 
signed his position, effective Jan. 1. Mr. 
Tyler relinquishes active work, although 
he will continue in the service of the 
company in an advisory capacity, his title 
being advisory works manager. During 
Mr. Tyler’s long experience in the metal- 
working field he has held responsible po- 
sitions with Pratt & Whitney, Westing- 
house Electric & Manufacturing Co., 
Allis-Chalmers Co., and the National 
Cash Register Co. F. A. Haughton, who 
has been works manager of the Ilion 
plant for the past year, assumes complete 
control there, while F. O. Hoagland takes 
similar charge in the ammunition plant 
at Bridgeport. 
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Special Tool Attachments 
By J R. HENRY 


The line engraving, Fig. 1, shows an 
attachment for grinding circular cutters 
and fitted to an ordinary disk grinder. 
The support A is fastened to the ma- 
chine by means of the two brackets B. 
On one end of the support is attached 
the compound rest C, the top table of 
which carries the two center heads D 
and E. These centers support the arbor 
F, which carries the cutter G to be ground. 

The wormwheel H is attached to the 
center D and by turning the worm /7 it 
rotates the cutter and spindle by means 
of the dog J, driven from the pin in the 
wormwheel. If the collar K were re- 
moved and a pulley attached, the spindle 
could be driven from a countershaft by 
means of a belt or rope as desired. The 
cutter is fed across the face of the wheel 
by means of the feed handle L. 


PLANING SPIRAL GROOVES 


The engraving, Fig. 2, shows an attach- 
ment on a planer for cutting spiral 
grooves or flutes in cutters, rolls, etc. 
The piece A to be cut is supported on a 
spindle between the two heads B and C. 
The arm D, which is attached to the 
frame of the machine, carries the twisted 
bar E, which is also supported in the 
heads B and C. These bars are made 
with the same spiral the cutter is to be 
planed to. The plate F, which fits the 
shaft E, is fastened to the arm D, and 
when it travels with the table the cut- 
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ATTACHMENT FOR GRINDING CIRCULAR CUTTERS 
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ter is revolved the same pitch as the 

bar E by means of the equal gears G. 
By using a pair of smaller gears, and 

an intermediate gear on a stud in the 
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2. ATTACHMENT FOR PLANING SPIRAL FLUTES 


head B, spirals of the opposite hand 
may be cut. The use of different gear 
combinations makes possible the cutting 




















Increasing Shop Capacities 


News for this department solicited, not rumors or gossip—facts 


of various spirals. 
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Meta, WorkKING 


NEW ENGLAND STATES 


The Draper Co., manufacturer 
tile machinery, is building an 
to its plant at Hopedale, Mass. 


The Champion Igniter Co., Hudson, 
Mass,. manufacturer of safety lamps, etc., 
has leased the four-story Diamond 0. 
factory on Lincoln St. and will 
its present plant from Marlboro, 
and install new machinery. 


An addition, 100x75 ft., 
at the garage of Hotel 
Lenox, Mass. 


'‘ A contract has 
construction of an addition to 
ford Tron Foundry, at Milford, 


W. J. Hyland will build a two-story 
and basement garage and shop, 32x34 ft., 
at 80 Dwight St., Springfield, Mass. 


F. M. Knowlton, arch., 28 Walter_St., 
Springfield, Mass., is preparing plans 
for the construction of a public garage, 
on Railroad St. The building will be 
two stories, 110x160 ft. 


A contract has been awarded by T. R. 
O’Brien for the construction of a three- 
story automobile repair shop, 43x90 ft., 
at Springfield, Mass. Estimated cost, 
apres § FM Knowlton, 28 Walter St., 
s arch. 


of tex- 
addition 


remove 
Mass., 


will be built 
Aspinwall, at 


awarded for the 
the Mil- 
Mass. 


been 


Garage, at Westfield, 
fire, Dec. 9. 
Ley & Byers 


The Elm Street 
Mass., was destroyed by 
Loss, about $40,000. Byers, 


are proprietors. 
The Whitcomb-Blaisdell Machine Tool 
Co. has awarded a contract for the con- 


foundry, 90x101 ft., 


structicn of a brick 
at its new plant at 


one and two stories, 


Armory and Southgate Sts., Worcester, 
Mass. Noted Dec. 12. 

Fire, Dec. 11, destroyed the factory of 
the Colonial Brass Co., Park St., New 
Haven, Conn. Loss, $100,000. 

MIDDLE ATLANTIC STATES 
The Walter McEwan Co., 41 Dean St., 


has awarded a contract for 
of a one-story garage, 
estimated cost is $8000. 
100 State St., is the 


Albany, N. Y., 
the construction 
64x28 ft. The 
D. Stuart Douglas, 
Arch. 

J. T. Gevins, 544 Herkimer St., Brook- 
lyn, N. Y., is receiving bidg for the con- 
struction of a one-story garage, 40x40 
ft. The estimated cost is $10,000. Cohen 
Bros., 353 Stone St., are the Archs. 


Frederick Albert, 942 Bergen St., 
Brooklyn, N. Y., is receiving bids for the 
construction of a two-story garage. The 
estimated cost is $10,000. 

John C. Barrington, 143 Greenpoint 
Ave., Brooklyn, N. Y., has had plans pre- 

ared for a one-story garage, 100x25 ft. 
he estimated cost is $5000. 


A machine shop is being added to the 
Plant of the Linde Air Products Co., 
manufacturer of oxygen and oxy-acety- 
lene apparatus, Buffalo, N. Y. 


The J. H. Williams Co., Brooklyn, N. Y., 
is having plans prepared for a forge 
plant for the manufacture of drop forg- 
ings, to be built next spring in Buffalo, 
at Kenmore Ave., Neil St. and the New 
York Central R.R. It will cost approxi- 
mately $1,000,000. Bids will be received 
after Jan. 1. 

The Ford Motor Co., Long Island City, 
N. Y., has awarded a contract for the 
construction of a five-story factory, 200x 
90 ft.. on Jackson Ave. The estimated 
cost is $200,000. Noted Dee. 5. 


Bids are being received by J. P. Indorf, 
160 St. Anns Ave., New York, N. Y., for 
the construction of a three-story garage, 
100x50 ft. The estimated cost is $20,000. 
Fred Jaeger, 441 Tremont Ave., is the 
Arch. 

The Central Union Gas Co., 148th St. 
and Cortland Ave., New York, N. Y., will 
soon build a one-story garage. 


_ The National Lead Co., 111 Broadway, 
New York, N. Y., will soon award con- 
tracts for the construction of a one- and 
three-story plant, 206x116 ft., at Port 
Richmond, S. I. The estimated cost is 
$100,000. Frank H. Quimby, 99 Nassau 


St., New York, is the Arch. 
The American Can Co., 


New York, N. 


Y., has awarded a contract for the con- 
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struction of a factory, 152x62 ft., one 
story high, and a warehouse three stories 
high, 68x153 ft., in Rome, N. Y. N. W. 
Loney, 447 West 14th St., New York, N. 
Y., is the arch. Noted Nov. 21. 


Ground has been broken for the con- 
struction of a 50x90-ft. two-story brick 
garage for the Wellman Electric & Sup- 
ply Co., Schenectady, N. Y. 


Joseph Buttonow, Southampton, _ Ge 
is erecting a 40x90-ft. brick garage at 
the corner of North Sea Road and Wind- 
mill Lane. The new structure will be 
equipped for repairing, rebuilding and 
storage of cars. 2 


The Newark Wrapping Machine Co., 
Newark, N. J., is having plans prepared 
for the construction of a one-story fac- 
tory at Elizabeth, N. J. The estimated 
cost is $10,000. 


Fire, Dec. 14, destroyed the foundny 
of the Bateman Mfg. Co.’s farm-machin- 
ery plant, Grenloch, N. J. Loss, $20,000. 


The Holt Mfg. Co., of Stockton, Calif., 
manufacturer of gas tractors, has pur- 
chased 17 acres of land in the Hacken- 
sack, N. J., meadows, between the Penn- 
sylvania R.R. tracks and the Hackensack 
River. Contracts have been signed for 
the construction of a two-story concrete 
and steel building, 160x160 ft. Several 
more buildings will be added to the plant. 

Bids are being received by B. & Il. 
Flashner, 130 Baldwin St., Newark, N. J., 
for the construction of a one-story gar- 
age, 100x22 ft. 

Bids will soon be received by the Bar- 


low Foundry Co., Orange St. Newark, 
N. J., for the construction of a foundry 
and factory building. The estimated 


cost is $100,000. Walter Kidde, 90 West 
St., is Engr.-in-charge. 

Bids have been received by Penckort 
& Wunder, archs., 308 Chestnut St., Phil- 
adelphia, Penn., for a two-story machine 
shop, 40x22 ft., for the National Ammonia 
Co., Wissinoming. The estimated cost is 
$15,000. 

Bids are being received by the Schall- 
Crouch Automobile Co., North and Mt. 
Royal Aves., Baltimore, Md., for the con- 
struction of a two-story garage, 185x64 
ft. S. Russell, 2900 Clifton Ave., is the 
arch. 

The Black & Decker Mfg. Co., 113 S&S. 
Colvert St., Baltimore, Md., manufactur- 
ers of special machinery, will erect build- 
ings which will double the capacity of 
its plant. 


SOUTHERN STATES 


The Virginia Can Co. has awarded the 
contract for the construction of a new 
plant at Roanoke, Va. 


Bids will be received until Jan. 5, for 
the construction of a garage for Cc. G. 
Memminger at Asheville, N. C. Plans 
have been prepared by Bishop & Greer, 
Valdosta, Ga. 

The Universal Plow Co., Florence, 8. C., 
has increased its capital for the purpose 
of building an addition to its plant. 


A. Gisch will build a plant at Lake 
Charles, La., for the manufacture of a 
new type of saw. 


The J. V. Pilcher Mfg. Co., Louisville, 
Ky., manufacturer of sheet-metal spe- 
cialties, is preparing plans for the en- 
largement of its plant. 

MIDDLE WEST 

The Summit Foundry Co., Akron, Ohio, 

will increase its foundry equipment. 


The Cincinnati Car Co., Cincinnati, 
Ohio, has about closed negotiations for 
the purchase of a plant of the old Arm- 
our Steel Castings Co. Improvements 
will be made and machinery installed for 
the manufacture of all-steel street cars. 


The General Electric Co. has awarded 
contracts for the erection of another fac- 
tory building at 1099 East 152d St., Cleve- 
land, Ohio. It will be a four-story build- 
ing, 124x325 ft.,. of reinforced concrete, 
and cost $16,000. 


The Steel-Back Ladder Co., Cleveland, 
Ohio, has been organized with $50,000 
capital by R. Haase and E. M. Nickles, to 
make a new type of steel-back ladder. 
A factory will soon be equipped. 

The Ohio Foundry Co., Cleveland, Ohio, 
has taken out a permit for the erection 
of an addition to its plant. 


The Electric Products Co., Cleveland, 


Ohio, has awarded contracts for the erec- 
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tion of a new factory at 10,514 Dupont 
Ave., to cost $8000. 

The Ohio Dictating Machine Co., 
Columbus, Ohio, has been organized. 
The company will equip a plant to make 
dictating machines. 


The Philip Haas Co., 
manufacturer of plumbing specialties, 
has awarded a contract for the erection 
of a four-story addition, to cost $15,000. 


The Estate Stove Co., Hamilton, Ohio, 
has awarded the contract for the erection 
of an addition, to cost about $50,000. 


The Ohio Steel Foundry Co., Lima, 
Ohio, has raised its capital to $400,000. 
Machine equipment will be added. 


The W. B. Cook Aeroplane Co., San- 
dusky, Ohio, has been incorporated with 
$25,000 capital, by W. B. Cook and others 
to equip a factory to make “Cook” aéro- 
planes. 

The Toledo Metal Furniture Co., To- 
ledo, Ohio, will rebuild its plant to dou- 
ble the capacity. 

Work has been started by the Nyberg 
Automobile Co., Anderson, Ind., on the 
erection of its proposed new factory at 
Anderson. 

The Hercules Buggy Co., Evansville, 
Ind., will soon ask for bids for the erec- 
tion of a factory to manufacture gaso- 
line engines. 

The. National Motor Car Co., 
apolis, Ind., will erect a three-story 
dition. 

The city of Indianapolis, Ind., will 
erect a garage for the Fire Department, 
estimated to cost $15,000. F. J. Knoll, 
Jr., is Secy. Bd. Pub. Wks. 

W. E. Moss, Detroit, Mich., has let 
contracts for the construction of a brick 
garage on Seminole and Agnes Aves. 

The Michigan Steel Castings Co., De- 
troit, Mich., is planning to erect an ad- 
dition to its present plant at Atwater 
and Guion Sts., having recently pur- 
chased a 9$2x190-ft. plot for the purpose 


The American Auto Trimming Co., 
troit, Mich., has completed the first 
tion of its new five-story factory build- 
ing, 95x365 ft., being erected at Meldrum 
and Berlin Sts. Mildner & Edisen are the 


Dayton, Ohio, 


Indian- 
ad- 


De- 
sec- 


archs. 
The C. Clarage Foundry & Mfe. Co., 
Kalamazoo, Mich., will erect a one-story 


foundry, 70x100 ft. 


The Elkhart Magneto Co., Monroe, 
Mich., will erect a large addition in the 
spring. 

The Hubble Auto Co., Monroe, Mich., 


will erect a one-story garage, 22x130 ft. 
Bids have been received. N. B. Hubble, 
463 Second St., is pres. 

The Ann Arbor R.R. Co. will erect car 
shops and a roundhouse, to cost $300,- 
000, at Owasso, Mich. 

Patterson & Davidson, archs. 53 
West Jackson Blvd., Chicago, IIL, have 
awarded contracts for the erection of a 
three-story and basement garage, 53x170 
ft., for Joseph Rosenberg. 

The American Brake Shoe & 
Co., Chicago, Ill, has awarded 
tract for the erection of a 
foundry, 204x300 ft. 

The Raymond 
Washtenau Ave., 
ed the contract 
garage, one-story, 17x46 ft. 

Fred R. Young, Moline, Ill, is building 
a 45x150-ft. brick garage, on Sixth Ave., 
which is expected to be completed early 
in January. The structure, which will 
be known as the Plow City Garage, is 
to be two stories high, and will cost ap- 
proximately $20,000. Noted Dec. 12. 

Nepil & Tyk, 2700 South Avers Ave., 
Chicago, Ill, have awarded contracts for 
the erection of their proposed garage at 
Oak Park, Ill. The building will be one- 
story, 50x100 ft., and will cost $9500. 

_ The Chicago, Peoria & St. Louis R.R. 
Co. is considering the erection of one- 
story car shops at Springfield, IIL, to cost 


Foundry 
the con- 
two-story 


Lead Co., 735 South 
Chicago, Ill., has award- 
for the erection of a 


$50,000. G. H. Helmle, Ferguson Bldg., 
Springfield, is arch. 
The Waukegan Motor Boat Co. will 


erect a one-story building at Waukegan, 
Tll., to cost $50,000. E. C. True, Milwau- 
kee, is interested. 

The Jenkins Automobile Co., Chippewa 
Falls, Wis., is having plans prepared for 
the construction of a large garage. The 
building will contain a commodious and 


well equipped repair department, and 
will cost about 15,000. Judge F. M. 
Jenkins, Chippewa Falls, is the owner 
and mer. 

The Davies Threshing Machine Co., 





addi- 


Oshkosh, Wis., will erect a frame 
tion to its plant, 60x125 ft. 


The Portage Boat & Engine Co., Port- 
age, Wis., is planning to construct a 
large garage this winter. The new 
building will be 40x132 ft. in size, one 
story high, with basement, and of fire- 
proof construction. The company manu- 
factures manual and power boats and 
motors. At the present time the motor 
car selling, repair and storage business 
is carried on at the boat factory. 
The Belle City Brass & Iron Co., 
cine, Wis., has begun work on a large 
addition, which has been made necessary 
by the increased business which the com- 
pany is securing. 


WEST OF THE MISSISSIPPI 


: The Charles City Gas Engine Co., 
( harles City, lowa, has commissioned G. 
B. Clark, Quincy, Ill, to prepare plans 
for the erection of its new factory at 
Charles City. ; 
The Maytag Co., Newton, Iowa, maker 
of automobiles, will erect a new factory. 
Work has been started on the two- 
story building of brick at East Univers- 
ity Ave. and St. Peter St., St. Paul, Minn., 


Ra- 


for the Ford Motor Co., Detroit, Mich. 

, Work has been started on a garage, 
20x150 ft. on Lower Egan Ave. for 
H. M. Penn, Madison, S. D. 


The Oil Fuel Equipment Co., St. Louis, 
Mo., recently incorporated, is considering 
the erection of a factory for the manu- 
facture of oil-filling devices. 

The Jones & Laughlin Steel Co., Pitts- 
burgh, Penn., has completed plans for the 
erection of a steel plant at El Paso, Tex. 
to cost approximately $10,000,000. . 


WESTERN STATES 

Furchy, Fowler & 
Idaho, contemplate the 
age, 40x120 ft., 
by the J. 


Stimson, Harley, 
erection of a gar- 
+ On the site now occupied 
S. Whitton Garage, on Main St. 


The Grays Harbor Iron & Steel Co., 
Hoquiam, Wash., will make extensive 
improvements to its plant, including the 


installation of additional equipment 


The International Steel Corporation 
has been organized with a capital of 
$20,000,000, to take over the plant of the 
Western Steel Co., at Irondale, Wash. 
Extensive improvements, which will 
greatly increase the capacity, are con- 
templated. : 

Plans will be prepared for the con- 
Struction of a central machine shop for 
all the municipal departments of the 
city of Seattle, Wash. A. L. Valentine 


is supt. of pub. utilities. 


, The Chicago, Milwaukee & Puget 
Sound Ry. Co. has completed plans for 
the enlarg~ment and improvement of its 


shops at Tacoma, Wash. 
_ The Wilcox Motor Transfer Co. is hav- 
ing plans prepared for the construction 


of commercial garage and machine shop 
on San Pedro St., Los Angeles, Calif. 
The estimated cost is $10,000. oO. M 
Werner, Templae St., Los Angeles, Calif 
is the arch se: 
The Southern Pacific Co., San Fran- 
cisco, Calif., is considering the erection 


of new shops at Newark, Calif. 


L. B. Hammell, Petaluma, Calif.. has 
awarded the contract for the construc- 
tion of a garage, 60x107 ft., on Main St. 


T. A. Chatten, Visalia, Calif., will erect 

a commercial garage and repair shop, at 

Visalia. ; 
CANADA 

Fire, Dee. 11, destroyed 


the 
shop of the Canada he molding 


Machinery Corpora- 


tion’s branch pla t espeler 

pol yy plant at Hespeler, Ont, 
Work has been started on the con- 

struction of an addition to the plant of 

the Standard Wire & Fence Co.. Wood- 

stock, Ont. When complete the new 

addition will cost about $5,500,000. 


_ The Tudhope Motor Car Co., Vancouver, 
B. C., is erecting a combined garage and 
machine shop at the corner of 15th Ave. 
and Granville St. The structure will be 
75x125 ft., two stories high, of concrete 
construction, and will cost approximately 
$50,000. , 








New INCORPORATIONS 


METAL WORKING 


The following companies have been in- 
corporated to manufacture: 


American Voting Machine Co., of New 
England, Kittery, Maine. Capital, $500,- 
000. Incorporators: Horace Mitchell, M. 
G. Mitchell, H. A. Paul, Kittery, Maine. 
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H. H. Harvey Mfg. Co., Augusta, Maine; 
hardware, tools. Capital, $25,000. Incor- 
porators: H. H. Harvey, G. H. Harvey, 
Augusta. 


The Maykel Automobile Co., Worcester, 
Mass. Capital, $12,500. Incorporators: 
Mitchell K. Maykel, Anthony Massad, 
Maurice L.. Katz. 

Dominion Hose Coupler Corporation of 
Buffalo, N y.; general iron and metal 
manufacturing. Capital, $10,000. Incor- 
porators: George J. Waiter, Leonard 
Gloss, Frederick Ditmar, 405 Jefferson 
St., Buffalo. 

Marvel Motor Car Co., Inc., 
Y.: motors. Capital, $25,000. 
ators: Myron B. Franklin, George B. 
Klein, Herman Kleinhaus, Buffalo, N. Y. 


Dilts Machine Works, Inc., Fulton, N. 
Y. Capital, $100,000. Incorporators: Bert 
W. Bennett, Frank B. Dilts, Alanson 5. 
Page, 157 West Third St., Oswego, N. Y. 

Powers Accounting Machine Co., Inc., 
of Manhattan, N. Y. Capital, $10,000. In- 
corporators: Benjamin B. Avery, Charles 
A. Taussig, Horace W Palmer, 220 
Broadway, New York. 

Croce Automobile Co., Asbury Park, 
N. J.: general automobile business. Cap- 
ital, $250,000. Incorporators: Louis P. 
Croce, H. A. Watson, T. F. Appleby, As- 
bury Park, N. J. 

The William G. Campbell Co., Jersey 
City, N .; general manufacturing and 
selling business, forging, foundry, me- 
chanical and electrical work. Capital, 
$100,000. Inecorporators: W. G. Campbell, 
Philadelphia, Penn.; H. E. Moore, Brook- 
lyn, N. Y.; De P. Stagg, Hackensack, N. J. 


Automatic Can Filling Machinery Co., 
Newark, N. machinery, mechanical 
devices. Capital, $50,000. Incorporators: 
B. R. Smith, J. B. Reilly, W. J. Wood- 
head, Jr., Newark, N. J. 


Buffalo, N. 
Incorpor- 


Co., Newark, N. J.; 


Touraine Motors 7 - J 
business. Capital, 


general automobile 
$37,500. Incorporators: C. H. Van Vleck, 
Jr.. Short Hills, N. J.: E. M. Dalley, 
Larchmont, N. Y.: F. N. Kolb, 766 Ocean 
Ave., Brooklyn, N. Y. 

The Lord Baltimore Motor Car Co., 
Trenton, N. J.; general automobile busi- 
ness. Capital, $100,000. Incorporators: 


J. Lentz, Jr., H. C. Nicholas, J. L. Conrad, 


Trenton, N. J 

Partridge Metallurgical & Mfg. Co., 
Wilmington, Del. Capital, $1,000,000. In- 
corporators: R. P.. Oppenheimer, J. 3 
Kincaid, M. Long, Knoxville, Tenn. 

Kentucky Metal Products Co., Louis- 
ville, Ky.; buckets, pipes. Capital, $30,- 
000. Incorporators: Garner E. Dalton, 
Owen Taylor, Nicholas Dosker. 

Ohio Dictating Machine Co., Columbus, 
Ohio. Capital, $10,000. Incorporators: A. 
A. Bratton, T. E. Hartman, C. O. Miller. 


The Oldsmobile Co., Cleveland, Ohio; 
automobiles ana motor vehicles and elec- 
trical appliances of all kinds. Capital, 
$50,000. Incorporators: P. D. Metzger, C. 
H. Davis, J. J. Schmidt, C. L. Lampus, C. 
©. Nelson. 

Aledo Machine 
automobile and 
Capital, $50,000. 
A. Miller, George D. 
Watson. 

Zouri Drawn Metals Co., 
metal products. Capital, 
corporators: Harry R. Hurlburt, 
Pasko, Mabel L. Porter. 


Lincoln Machine Co., 
Tex. Capital, $50,000. 
Ee. Savage, South Houston, 
Carothers, Houston; G. 5S. 
Greensburg, Penn. 


Co., Aledo, Ill.: general 
machinery business. 
Incorporators: Clyde 

Venable, Robert L. 


Chicago, TI1.; 
$100,000. In- 
Frank 


South Houston, 
Incorporators: E. 

ex.; 3 L 
Rumbaugh, 








GENERAL MANUFACTURING 
NEW ENGLAND STATES 

David A. Corson is building a sawmill 
at Harmony, Maine. 

The contract for the factory to be built 
at Pearl and Silver Sts., for the Portland 
Shoe Mfg. Co., 154 Middle St., Portland. 
Maine, has been awarded. The build- 
ing will be of brick, six stories, 60x103 
ft. and_is estimated to cost $35,000. 
aware Burnham, 120 Exchange St., is 
arc 
_ The chair stock factory of John E. A. 
Keyes at Warner, N. H., was damaged by 
fire, Dec. 12. Loss, $2000, partly covered 
by insurance. : 

Three mills of the American Powder 
Mills Co., at Acton, Mass., were damaged 


by an explosion, Dec. 12 Lo i 
$10,000. ; ~~ 
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According to press reports, the Paine 
Furniture Co., 48 Canal St., Boston, Mass., 
will build a ten-story show room and 
manufacturing building at Arlington St. 
and Columbus Ave. The building will be 
270x100 ft. Densmore & LeClear, 88 
Broad St., Boston, are archs. 


Estimates are being received for the 
construction of a factory at the plant of 
the Summit Thread Co., Easthampton, 
Mass. It will be of brick, one-story and 
basement. 

The Brigham & Gregory Shoe Factory 
at Hudson, Mass., has been purchased 
by the Thomas H. Logan Shoe Co., which 
will install new machinery and operate 
the factory. 


A contract has been awarded for the 
construction of a one-story laundry, 60x 
50 ft., for the Norfolk Hospital, Norfolk, 
Mass. Estimated cost, $10,000. Kendall 
Taylor & Co., 93 Federal St., Boston, 
Mass., are archs. 


Armour & Co. contemplate the con- 
struction of additions to their refrigerat- 
ing plant at North Adams, Mass. 

Patrick H. Quirk, Northboro, Mass., has 
secured space in the Farwell Factory 
and will install equipment for the manu- 
facture of celluloid articles. 


Fire, Dec. 10, destroyed the mill of the 
Stansfield Felting Co., Buffumsville, Ox- 
ford, Mass. Loss, $20,000. 


The Dustbane Mfg. Co. is rebuilding 
its plant on Washington St., Salem, Mass., 
recently destroyed by fire. 


Fire, Dec. 14, destroyed the factory of 
the Connors Leather Co., South St., Salem, 
Mass. Loss, $25,000. 


Fire recently caused a_loss of _ $4000 to 
the factory of Palmer & Upton Whip Co., 
Westfield, Mass. 


The Winterbottom Book Cloth Co., 
Ltd., contemplates the construction of an 
addition to its mill at East Killingly, 
Conn. 


Henry Marvin, arch., Arcade Bldg., 
Stamford, Conn., is receiving estimates 
for the construction of a new building 
at the plant of Baer Bros., 682 Canal St., 
Stamford. he concern manufactures 
bronze powders. 
MIDDLE ATLANTIC STATES 

The General Carbonic Co., Bridge and 
Mill Sts., Albany, N. Y., has awarded a 
contract for a one-story addition to its 
plant. M. Reynolds, 100 State St., is 
the arch. 


The W. H. Loveland Mfg. Co., manufac- 
turer of druggists’ supplies, Binghamton, 
ae has awarded a contract for the 
construction of a new factory at Alice 
and Court Sts. The structure will be 
three stories high, 90x50 ft. The esti- 
mated cost is $15,000. Noted Nov. 28. 


Bids are being received by the Stand- 
ard Oil Co., 26 Broadway, New York, 
N. Y., for the construction of a two- 
story factory addition at its Brooklyn 
plant. The estimated cost is $38,000. 


Fire, Dec. 11, damaged the plant of the 
Kings County Works of the Standard Oil 
Co., Greenpoint, Brooklyn, N a Loss, 
$100,000. 

Fire, Dec. 9, destroyed the plant of the 
Northern New York Marble Co., Gouver- 
neur, N. Y. Loss, $30,000. 


Fire, Dec. 13, destroyed the Lee Can- 
ning Co.’s factory, Lee, Pe Loss, 
$15,000. 

Bids are being received by the William 
A. Rogers Co., Ltd., silver manufacturers, 
Niagara Falls, N. Y., for the construction 
of a three-story factory, 270x82 ft., at its 
plant on Main St. 

The entire plant of the Tidewater Oil 
Co., a subsidiary of the Standard Oil Co.. 
situated at Constable Hook, Bayonne, N. 
J., was destroyed by fire on Dec. 12. The 
structure was one story high, of wood 
and sheet iron, 400x150 ft., and contained 
the costliest machinery owned by the 
company. The loss is estimated at 
$150,000. 


The 
Co., Camden, N. 


Curtain & Embroidery 
. has awarded a con- 
tract, at $50,000, for the construction of 
a five-story factory, 105x65 ft. J. J. Jef- 
fries, 1001 Chestnut St., Philadelphia, 
Penn., is the arch. 

The A. Christian Feigenspan Corpora- 
tion, Newark, J., brewers, will build 
a three-story fireproof garage, 80x115 ft., 
at Passaic Ave. and Brill St., for the 
care and repair of its automobile trucks. 
The structure will cost $40,000. 
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The plant of the New Bunswick Brew- 
ing Co., New Brunswick, N. J., including 
bottling works, was destroyed by fire on 
Dec. 16, with a loss of about $68,000. 
The company will immediately rebuild 
with a two-story structure. 


The tobacco-working plant of the Wi- 
lentz Tobacco Co., New St., Perth Am- 
boy, N. J., was destroyed by fire, on 
Dee. 16, with a loss estimated at $16,- 
000. . 


The Fords Porcelain Works, Lehigh 
Ave., Perth ponent N. J., manufacturers 
of sanitary porcelain plumbing special- 
ties, will build a two-story brick addi- 
tion, 45x234 ft., to its No. 2 plant. The 
new structure, will cost about $16,000. 


The Turner Bros. Laundry Co., South 
Camden, N. J., has acquired the prop- 
erty of the Monarch Grinding Co., on 
Mechanic St., and adjoining structures. 
The new owners will make extensive im- 
provements in the property and estab- 
lish a large modern laundry plant. 


The plant of F. Kritch & Son, Vine- 
land, N. J., manufacturers of shirts, was 
destroyed by fire, Dec. 13. 


Fire, Dee. 13, damaged the plant of the 
Empire Rubber Co., North Clinton Ave., 
Trenton, N. J. Loss, $8000. 


The Pennsylvania Oil Products Refin- 
ing Co. recently incorporated with 
Frank A. Hall, of Warren, as president, 
will build a new oil refinery, to cost 
$500,000, at Eldred, Penn. 


The Moorhead Knitting Co., Harris- 
burg, Penn., is having plans prepared for 
the construction of a three-story factory, 
150x50 ft. C. H. Lloyd, Telegraph Bldg., 
is the arch. 

Stehl & Co., 84 Greene St., New York, 
N. Y., will soon award contracts for the 
construction of a one-story silk mill, 
78x54 ft., in Lancaster, Penn. The esti- 
mated cost is $10,000. 


The Peter’s Packing Co., McKeesport, 
Penn., will make extensive improvements 
to its plant. These will include a new 
power plant, a new fertilizing plant, ad- 
ditions to the refrigerating plant and 
new ice-making machinery. The esti- 
mated cost is $100,000. 

Fire, Dec. 7, destroyed Frank Fessen- 
den's cider mill and sawmill, Merchant- 
ville, Penn. Loss, $6000. 

E. O. Smith & Bros., manufacturers of 
hosiery, Philadelphia, Penn., has decided 
to enlarge its plant at Newport, by the 
construction of a one-story factory, 60x 

t. 


Cc. D. McCracken, Williamsport, Penn., 
is building a three-story grist mill and 
grain elevator, 60x40 ft. he estimated 
cost is $15,000. Samuel S. Lees, 774 Arch 
St., is the arch. 


SOUTHERN STATES 


The American Keg & Barrel Co., Wash- 
ington, Penn., is preparing plans for the 
construction of four factory buildings at 
Morgantown, W. Va. Estimated cost, 
$50,000. 

The Daisy Hosiery Mills, Burlington, 
N. C., is erecting an addition to its plant 
and will install new machinery. 


The Keystone Finishing Mill, Burling- 
ton, N. C., has awarded the contract for 
the construction of an addition to its 
plant for the manufacture of hosiery. 
Estimated cost, $5000. 


The Riverside Mills, Augusta, Ga., con- 
templates an expenditure of $100,000 for 
the construction of a new mill building 
and the installation of new equipment. 


The Yaryan Naval Stores Co. is con- 
sidering the construction of a paper 
mill at Brunswick, Ga. Estimated cost, 
$400,000. 


The Eagle & Phenix Mills, Columbus, 
Ga., is making extensive improvements 
to its plant. New machinery will be in- 
stalled. The company manufactures cot- 
ton and woolen goods. 


The Paper Bag & Cotton Mills, Fulton, 
Ga., will expend $20,000 for the improve- 
ment of its plant and the instaflation 
of additional equipment. 


Plans are being made for the con- 
struction of a large sugar-cane mill and 
syrup refinery, at Jesup, Ga. Address 
the Board of Trade for particulars. 


The American Chemical Co. has award- 
ed contracts for the construction of its 
new plant at Valdosta, Ga. Noted Dec. 5. 

The Weeks Lumber Co. contemplates 
the construction of a factory at Live 
Oak, Fla., for the manufacture of axe 
handles, 








